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FRIDAY,  NOVEMBER  21,  1890.  [VOL.  XXXIX. 


ONE-HUNDRED-AND-THIRTY-SEVENTH  SESSION,  1890-91. 


COUNCIL. 

H.R.H.  THE  PRINCE  OF  WALES,  K.G.,  President  of  the  Society. 
The  Attorney-General,  M.P.,  Vice-President  and  Chairman  of  the  Council. 


Sir  Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
H.R.H.  the  Dukb  of  Edinburgh,  K.G.,  Vice-Pres. 

H.R.H.  the  Duke  of  Clarence  and  Avondale,  K.G.,  i 
Vice-Pres. 

The  Duke  of  Abercorn,  C.B.,  Vice-Pres. 

William  Anderson,  M.Inst.C.E.,  Vice-Pres. 

Sir  Francis  Dillon  Bell,  K.C.M.G.,  C.B.,  Vice-Pres. 

Sir  George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D.,  M.D. 

Sir  Edward  Birkbeck,  Bart.,  M.P.,  Vice-Pres. 

Major-Gen.  Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E., 
Vice-Pres. 

Alfrbd  Carpmael,  Vice-Pres. 

Michael  Carteighe. 

R.  Brudenell  Carter,  F.R.C.S.,  Vice-Pres. 

Sir  George  Haytbr  Chubb. 

Lord  Alfred  S.  Churchill,  Vice-Pres. 

B.  Francis  Cobb,  Vice-Pres. 

Sir  Daniel  Cooper,  Bart.,  G.C.M.G.,  Vice-Pres. 

Sir  Philip  Cunliffb-Owen,  K.C.B.,  K.C.M.G.,  C.I.E., 
Vice-Pres. 

Professor  James  Dewar,  M.A.,  F.R.S.,  Vice-Pres. 


Deputy-Chairman  of  the  Council  and  Treasurer. 

Sir  Henry  Doulton,  Vice-Pres. 

James  Dredge. 

James  Staats  Forbes,  Vice-Pres. 

Sir  Douglas  Galton,  K.C.B.,  D.C.L.,  F.R.S.,  Vice- 
Pres. 

Thomas  Hawksley,  F.R.S.,  Vice-Pres. 

A.  B.  W.  Kennedy,  F.R.S. 

Charles  Malcolm  Kennedy,  C B. 

Sir  Villiers  Lister,  K.C.M.G.,  Vice-Pres. 

John  Biddulph  Martin. 

George  Matthey,  F.R.S. 

Lieut.-General  J.  Michael,  C.S.I. 

John  Fletcher  Moulton,  Q.C.,  F.R.S. 

General  the  Right  Hon.  Sir  Henry  F.  Ponsonby, 
G.C.B.,  Vice-Pres. 

William  Henry  Preece,  F.R.S. 

Sir  Robert  Rawlinson,  K.C.B.,  Vice-Pres. 

Sir  Owen  Roberts,  M.A.,  F.S.A.,  Treasurer. 

Edward  C.  Robins,  F.S.A. 

Lord  Thurlow,  F.R.S.,  Vice-Pres. 


SECRETARY. 

Sir  Henry  Trueman  Wood,  M.A. 

ASSISTANT  SECRETARY.  I ACCOUNTANT.  I AUDITORS. 

Henry  B.  Wheatley,  F.S.A.  I Howard  H.  Room.  I J.  Oldfield  Chadwick  and  Son. 


SESSIONAL  ARRANGEMENTS. 


The  First  Meeting  of  the  One  Hundred  and  Thirty-seventh  Session  of  the  Society  was 
held  on  Wednesday,  the  19th  November,  when  the  Opening  Address  was  delivered  by  the 
Attorney-General,  M.P.,  Chairman  of  the  Council.  The  following  arrangements  have 
been  made  for  the  four  meetings  before  Christmas  : — 

November  26. — Francis  Galton,  F.R.S.,  “Physical  Tests  in  Competitive  Examinations.”  Sir 
William  S.  Savory,  Bart.,  F.R.S.,  will  preside. 

December  3.— James  Dredge,  “The  Chicago  Exhibition,  1893.”  The  Attorney-General,  M.P., 
Chairman  of  Council,  will  preside. 

,,  10. — F.  Bailey,  “Electric  Lighting  Progress  in  London.”  Sir  Frederick  Bramwell, 

Bart.,  D.C.L.,  F.R.S.,  will  preside. 

,,  17.— George  Davison,  “ Impressionism  in  Photography.” 

For  meetings  after  Christmas  : — 

J.  F.  Green,  “ Steam  Lifeboats.” 

Wm.  Topley,  F.R.S.,  “The  Sources  of  Petroleum.” 

Colonel  Sir  Charles  Wilson,  K.C.B.,  K.C.M.G.,  F.R.S.,  “Methods  and  Processes  of  the 
Ordnance  Survey.” 

F.  J.  Ravenstein,  “ Lands  available  for  Colonisation.” 

Prof.  J.  J.  Hummel,  “Fast  and  Fugitive  Dyes.” 

-A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan,  “ Photography  in  Aniline  Colours.” 

William  Robinson,  “ The  Use  of  Petroleum  in  Prime  Motors.” 

Carmichael  Thomas,  “ Illustrated  Journalism.” 

T.  Emerson  Dowson,  “The  Growing  Need  for  Decimal  Coinage,  Weights,  and  Measures.” 
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Hey  wood  Sumner,  “ Sgraffito.” 

H.  Arthur  Kennedy,  “ Glass  Painting.” 

H.  Newman  Lawrence  and  Arthur  Harries,  M.D.,  “ Electricity  in  relation  to  the  Human  Body.” 
Sir  Roper  Lethbridge,  M.P.,  “ The  Proposed  Irish  Channel  Tunnel.” 

J.  Harrison  Carter,  “Mining  Machinery.” 

FOREIGN  AND  COLONIAL  SECTION. 

Tuesday  Afternoons,  at  Half-past  Four  o’clock  : 

January  20,  February  17,  March  17,  April  21,  May  5>  26. 

INDIAN  SECTION. 

Thursday  Afternoons,  at  Half-past  Four  o’clock  : — 

January  22,  February  26,  March  12,  April  9,  30,  May  28. 


APPLIED  ART  SECTION. 
Tuesday  Evenings,  at  Eight  o’clock  : — 

January  27,  February  10,  March  10,  24,  April  14,  May  12. 


CANTOR  LECTURES. 


Monday  Evenings,  at  Eight  o’clock  : — 

Professor  Vivian  B.  Lewes,  “ Gaseous  Illuminants.’ 


Five  lectures. 


Lecture  I. — November  24. — Introduction — Flame— The  causes  of  luminosity  in  flame — The  researches  of  Sir  Humphrey 
Davy,  Frankland,  Soret,  Stein,  Hilgard,  Elochman,  and  Heumann  on  the  luminosity  of  flame — The  effect  of  tempera- 
ture,* density  and  composition  on  the  illuminating  power  of  gaseous  flames. 

Lecture  II. — December  1. — The  composition  ©f  coal  gas — Analysis  of  gas — The  illuminants  present  in  coal  gas  Effect 
of  class  of  coal,  methods  of  manufacture,  and  diluents  present,  on  the  illuminating  power  of  coal  gas — The  methods 
employed  to  enrich  coal  gas.  . 

Lecture  III. — December  8. — Carburetting  coal  gas — (a)  By  volatile  hydro-carbons.  The  albo-carbon  and  Maxim-clanc 
processes — (6)  By  utilising  those  constituents  of  tar  which  can  be  converted  by  heat  into  permanent  gases  The 
Dinsmore  process— (c)  By  oil  gas— The  Tatham  gas. 

Lecture  IV. — December  15. — The  enrichment  of  coal  gas  by  highly  carburetted  water  gas— The  Springer,  Lowe,  Meezer 
Flannery,  Stapp,  Loomis,  and  Van  Steenbergh  processes — Studies  in  carburetted  water  gas.  . 

Lecture  V. — December  22. — The  products  of  combustion  of  coal  gas  when  used  as  an  illuminant  and  as  a fuel — Various 
types  of  burner — Ventilating  burners — Gas  as  a fuel — The  products  of  checked  combustion — Researches  into  the 
products  of  combustion  of  atmospheric  burners  under  various  conditions — The  probable  future  of  gaseous  illuminants 
and  heating  gases. 

A.  J.  HlPKlNS,  F.S.A.,  “The  Construction  and  Capabilities  of  Musical  Instruments.”  Three 
lectures. 


January  26,  February  2,  9. 

Gisbert  Kapp,  “ The  Electric  Transmission  of  Power.”  Three  lectures. 

, February  16,  23,  March  2. 

Professor  R.  Meldola,  F.R.S.,  “Photographic  Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  “ The  Decorative  Treatment  of  Natural  Foliage.”  Four  lectures. 
April  13,  20,  27. ; May  4. 


JUVENILE  LECTURES. 

Wednesday  Evenings,  at  Seven  o’clock,  December  31,  1890,  and  January  7,  1891,  E.  B. 
POULTON,  M.A.,  “ Mimicry  in  Animals. 


PROCEEDINGS  OF  THE  SOCIETY. 

Charter. — The  Society  of  Arts  was  founded  in  1754,  and  incorporated  by  Royal 
Charter  in  1847,  for  “The  Encouragement  of  the  Arts,  Manufactures,  and  Commerce  of  the 
Country,  by  bestowing  rewards  for  such  productions,  inventions,  or  improvements  as  tend  to  the 
employment  of  the  poor,  to  the  increase  of  trade,  and  to  the  riches  and  honour  of  the  kingdom  ; 
and  for  meritorious  works  in  the  various  departments  of  the  Fine  Arts  ; for  Discoveries,  Inven- 
tions, and  Improvements  in  Agriculture,  Chemistry,  Mechanics,  Manufactures,  and  other  useful 
Arts ; for  the  application  of  such  natural  and  artificial  products,  whether  of  Home,  Colonial,  of 
Foreign  growth  and  manufacture,  as  may  appear  likely  to  afford  fresh  objects  of  industry,  and 
to  increase  the  trade  of  the  realm  by  extending  the  sphere  of  British  commerce  ; and  generally 
to  assist  in  the  advancement,  development,  and  practical  application  of  every  department  of 
science  in  connection  with  the  Arts,  Manufactures,  and  Commerce  of  this  country.” 

The  Session. — The  Session  commences  in  November,  and  ends  in  June.  The  number  of 
Meetings  held  during  the  Session  amounts  to  between  70  and  80. 


November  21,  1890.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


3 


Ordinary  Meetings. — At  the  Wednesday  Evening  Meetings  during  the  Session  papers 
on  subjects  relating  to  inventions,  improvements,  discoveries,  and  other  matters  connected  with 
the  Arts,  Manufactures,  and  Commerce  of  the  country  are  read  and  discussed. 

Indian  Section. — This  Section  was  established  in  1869,  for  the  discussion  of  subjects 
connected  with  our  Indian  Empire.  Six  or  more  Meetings  are  held  during  the  Session. 

Foreign  and  Colonial  Section. — This  Section  was  formed  in  1874,  under  the  title  of  the 
African  Section,  for  the  discussion  of  subjects  connected  with  the  Continent  of  Africa.  It  was 
enlarged  in  1879,  so  as  to  include  the  consideration  of  subjects  connected  with  our  Colonies  and 
Dependencies,  and  with  Foreign  Countries.  Six  or  more  Meetings  are  held  during  the  Session. 

Applied  Art  Section. — This  Section  was  formed  in  1886  for  the  discussion  of  subjects 
connected  with  the  industrial  applications  of  the  Fine  Arts.  Six  or  more  meetings  are  held 
during  the  Session. 

Cantor  Lectures. — These  Lectures  originated  in  1863,  with  a bequest  by  the  late  Dr. 
Cantor.  There  are  several  Courses  every  Session,  and  each  course  consists  generally  of  two 
or  more  Lectures. 

Additional  Lectures. — Special  Courses  of  Lectures  are  occasionally  given. 

Juvenile  Lectures. — A short  Course  of  Lectures,  suited  for  a Juvenile  audience,  is 
delivered  to  the  Children  of  Members  during  the  Christmas  Holidays. 

Admission  to  Meetings. — Members  have  the  right  of  attending  the  above  Meetings  and 
Lectures.  They  require  no  tickets,  but  are  admitted  on  signing  their  names.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor 
and  other  Lectures.  Books  of  tickets  for  the  purpose  are  supplied  to  the  Members,  but  ad- 
mission can  be  obtained  on  the  personal  introduction  of  a Member.  For  the  Juvenile  Lectures 
special  tickets  are  issued. 

Journal  of  the  Society  of  Arts. — The  Journal , which  is  sent  free  to  Members,  is 
published  weekly,  and  contains  full  Reports  of  all  the  Society’s  Proceedings,  as  well  as  a variety 
of  information  connected  with  Arts,  Manufactures,  and  Commerce. 

Examinations. — Examinations  are  held  annually  by  the  Society,  through  the  agency  of 
Local  Committees,  at  various  centres  in  the  country.  They  are  open  to  any  person.  The 
subjects  include  the  principal  divisions  of  a Commercial  Education,  Political  and  Domestic 
Economy,  and  Music.  A Programme,  containing  detailed  information  about  the  Examinations, 
can  be  had  on  application  to  the  Secretary. 

Library  and  Reading-room. — The  Library  and  Reading-room  are  open  to  Members, 
who  are  also  entitled  to  borrow  books. 

Conversazioni  are  held,  to  which  the  Members  are  invited,  each  Member  receiving  a 
card  for  himself  and  a Lady. 


MEMBERSHIP. 

The  Society  numbers  at  present  between  three  and  four  thousand  Members.  The  Annual 
Subscription  is  Two  Guineas,  payable  in  advance,  and  dates  from  the  quarter-day  preceding 
election  ; or  a Life  Subscription  of  Twenty  Guineas  may  be  paid. 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled  : — 

To  be  present  at  the  Evening  Meetings  of  the  Society,  and  to  introduce  two  visitors  at  such 
meetings,  subject  to  such  special  arrangements  as  the  Council  may  deem  necessary  to  be 
made  from  time  to  time. 

To  be  present  and  vote  at  all  General  Meetings  of  the  Society. 

To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 

To  have  personal  free  admissions  to  all  Exhibitions  held  by  the  Society  at  its  house  in  the  Adelphi. 
To  be  present  at  ail  the  Society’s  Conversazioni. 

To  receive  a copy  of  the  Weekly  Journal  published  by  the  Society. 

To  the  use  of  the  Library  and  Reading-room. 

Candidates  for  Membership  are  proposed  by  three  Members,  one  of  whom,  at  least,  must 
sign  on  personal  knowledge  ; or  are  nominated  by  the  Council. 

All  subscriptions  should  be  paid  to  the  Secretary,  Sir  Henry  Trueman  Wood,  and  all 
Cheques  or  Post-office  Orders  should  be  crossed  “ Coutts  and  Company,”  and  forwarded  to  him 
at  the  Society’s  House,  John-street,  Adelphi,  London,  W.C. 

HENRY  TRUEMAN  WOOD,  Secretary. 
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CALENDAR  FOR  THE  SESSION. 

The  following  is  the  Calendar  for  the  Session  1890-91.  It  is  issued  subject  to  any 
necessary  alterations  : — 


NOVEMBER , 1890. 

DECEMBER , 1890.  , 

JANUARY,  1891. 

FEBRUARY,  1891. 

s 

T 

M 

Cantor  Lecture  I.  2 
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C an  tor  Lecture  II . 2 
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Tu 
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S 

4 

W 

Ordinary  Meeting 
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J uvenile  Lecture  2 
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Th 

8 
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9 

Tu 
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9 

M 

Cantor  Lecture  II.  3 

10 
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10 
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Ordinary  Meeting 

10 

S 

10 

Tu 

Applied  Art  Section 

Tu 

II 

Th 

11 

S 

11 

W 

Ordinary  Meeting 

12 
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12 

F 

12 

M 

12 

Th 

1 3 

Th 

13 

S 

13 
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13 

F 

14 

F 

14 

s 

14 

W 

Ordinary  Meeting 

H 

S 

S 

15 

M 

Cantor  Lecture  I.  4 

15 

Th 

15 

S 

16 
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16 
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16 
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16 
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Cantor  Lecture  III.  1 

17 
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Ordinary  Meeting 

17 
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Ordinary  Meeting 
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22 
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24 

M 

Cantor  Lecture  I.  i 
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24 
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Christmas  Day 
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W 

Ordinary  Meeting 
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Bank  Holiday 
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26 
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27 
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W 
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Cantor  Lecture  V.  2 
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Ordinary  Meeting 

20 
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For.  & Col.  Section 

21 
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Ordinary  Meeting 

22 
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Cantor  Lecture  IV.  3 
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Applied  Art  Section 
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Annual  General 

25 

W 
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Th 

Meeting 

26 

Th 
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Good  Friday 
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Cantor  Lecture  V.  3 
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27 
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7 he  chair  will  be  taken  at  Eight  o’clock  at  each  of  the  Ordinary  Meetings,  the  Cantor 
Lectures,  and  the  Meetings  of  the  Applied  Art  Section. 

I he  Meetings  of  the  Indian  and  the  Foreign  and  Colonial  Sections  will  commence  at  Half- 
past Four  o’clock. 

The  Annual  General  Meeting  will  be  held  at  Four  o’clock. 

The  Juvenile  Lectures  will  be  given  at  Seven  o’clock. 
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Proceedings  of  the  Society. 


FIRST  ORDINARY  MEETING. 

Wednesday  evening,  November  19,  1890,  the 

Attorney-General  (Sir  Richard  Webster, 

M.P.),  Chairman  of  the  Council  of  the  Society, 

in  the  chair. 

The  following  candidates  were  proposed  for 

election  as  members  of  the  Society  : — 

Angell,  Col.  John  Charles,  12,  Bolton-gardens  West, 
S.W. 

Asch,  William,  Albert-mansions,  118,  Victoria- 
street,  S.W. 

Aukland,  Thomas  Frederick,  Loxley-house,  85, 
Cazenove-road,  Stamford-hill,  N. 

Barrow,  John,  Beechfield,  Folly-lane,  Swinton,  near 
Manchester. 

Benest,  Henry,  15,  Campbell-road,  Bow,  E. 

Binnie,  Alexander  R.,  14,  Campden-hill- gardens, 
W. 

Blackwell,  Samuel  J.,  Brookshill,  Harrow  Weald, 
Stanmore. 

Briggs,  William,  Burlington-house,  Cambridge. 

Cameron,  H.  H.  Hay,  70,  Mortimer-street,  W. 

Carew-Smyth,  Ponsonby  M.,  30,  Moor-park-road, 
Walham-green,  S.W. 

Carr,  Herbert  Wildon,  34,  Craven-street,  Strand, 
W.C. 

Casson,  James  Hamilton,  26,  Old  Broad-street,  E.C. 

Cheek,  Philip,  Baltic-wharf,  Waterloo-bridge,  S.E., 
and  Henley-lodge,  Mount  Ararat,  Richmond, 
Surrey. 

Cheesewright,  Frederick  Henry,  23,  Gower-street, 
Bedford-square,  W.C. 

Churcher,  George,  Bridgemary-house,  Fareham. 

Coles,  Samuel  Hood  Cowper,  Pennegarth,  Crick- 
howell,  South  Wales. 

Cooper,  John  Nealor,  5,  Fairthorn-road,  Charlton, 
Kent. 

Crowley,  Philip,  Waddon-house,  Croydon. 

Dent,  Admiral  Charles  Brayley  C.,  Bryn-y-Mor, 
Holyhead. 

Dowker,  George,  Stourmouth,  Wingham,  near 
Dover. 

Ekin,  Tom.,  12,  Little  Queen-street,  Westminster, 
S.W. 

Fox,  Thomas,  jun.,  The  Court,  Wellington,  Somerset. 

Glasier,  William  Richard  Minter,  3,  The  Paragon, 
Blackheath,  S.E. 

Grant,  Henry  Sydney  Hyrst,  Chichester-road,  East 
Croydon. 

Gray,  C.  H.,  Lessness-park,  Abbey  Wood,  Kent. 

Gray,  William  Ernest,  India  rubber  and  Telegraph 
Works  Co.,  Silvertown,  E. 

Griffiths,  Wiliiam,  Groby,  Woodberry  Down,  N., 
and  283,  Kingsland-road,  E. 


Harman,  Alfred  Hugh,  Langsett,  Ilford,  Essex. 

Hatfield,  Henry,  H.M.  Patent-office,  Southampton- 
buildings,  W.C. 

Hawliczek,  Josef,  99,  ITllet-road,  Seftonpark, 
Liverpool. 

Hollyer,  Frederick,  9,  Pembroke-sq.,  Kensington,  W. 

Hooker,  Benjamin,  Pear  Tree-court,  Farringdon- 
road,  E.C. 

Hooper,  Cecil  H.,  Pains-hill-park,  Cobliam,  Surrey. 

Hooper,  Clarence,  Exeter-hall,  Strand,  W.C. 

Houghton,  William,  Hoe-st.,  Walthamstow,  Essex. 

levers,  George  M.,  Inchera,  Glanmire,  Co.  Cork. 

Isger,  A.  I.,  Racquet  Foundry,  St.  Bride-street, E.C. 

Jefferiss,  Arthur  Henry,  Claverton,  Eliot-bank 
Forest  hill,  S.E. 

Johnson,  Sir  John  Henry,  23,  Billiter-street,  E.C. 

Jolliffe,  Charles  Henry,  The  Brewery,  St.  Helens, 
Lancashire. 

Jones,  T.  Hankins,  Kenilworth,  King’s-road, 
Kingston-on-Thames. 

Kitto,  Thomas  Collingwood,  Bedford-villa,  20, 
Marlborough-road,  Gunnersbury. 

Laing,  Charles  Coleman,  16,  Kensington- gore,  S.W. 

Laing,  John,  Stanstead  park,  Forest-hill,  S.E. 

Lane,  Col.  Ronald  B.,  4,  Savile-row,  W. 

Mannesmann,  Charles,  Landore,  Glamorganshire. 

Marks,  Harry  H.,  Londoun-hall,  N.W. 

Marson,  James,  J.P.,  Hill-cliffe,  near  Warrington. 

Martin,  Nicholas  Henry,  85,  Osborne-road,  New- 
castle-on-Tyne. 

Maw,  W.  H.,  35,  Bedford-street,  Strand,  W.C. 

Merton,  Zachary,  18,  Chesham-place,  S.W. 

Milne,  Admiral  Sir  Alexander,  Bart.,  G.C.B.,  i, 
Lowndes-street,  S.W. 

Mitchell,  A.  C.,  Lubbock-road,  Chislehurst,  Kent, 
and  44,  Cannon-street,  E.C. 

Orchard,  John,  100,  High-street,  Kensington,  W., 
and  27,  Hereford- road,  Bayswater,  W. 

Paine,  Charles  Cleverly,  Cedar-house,  124,  Stamford- 
hill,  N. 

Palmer,  George  William,  Elmhurst,  Reading. 

Peirce,  William  George,  Riverside,  Richmond, 
Surrey. 

Pochin,  Percival  Gerard,  13,  Ranmoor-park,  Sheffield. 

Price,  Hall  Rokeby,  1,  Cowper’s-court,  Cornhill, 
E.C.,  and  Hatfield-road,  St.  Albans. 

Rees,  Rev.  Samuel  David,  St.  George’s  Vicarage, 
Pendleton,  Manchester. 

Rew,  R.  Henry,  Norfolk-house,  Norfolk-street, 
Strand,  W.C. 

Richardson,  William  James,  Racquet  Foundry,  St. 
Bride-street,  E.C. 

Roberts,  William  James,  Regent-road,  Lowestoft. 

Sax,  Alfred  Louis,  7,  Ridgmount-street,  W.C. 

Sax,  Charles,  7,  Ridgmount-street,  W.C. 

Shaw,  James  Charles,  35,  Leinster- gardens,  Hyde- 
park,  W. 

Smith,  Major- Gen.  Philip,  4,  Hobart-place,  Eaton- 
square,  S.W. 

Soil,  Jorgen  Henrich  Ferdinand,  204,  Croydon-road, 
Anerley,  S.E. 
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Somerville,  Charles  Stuart,  287,  Broadway,  New 
York. 

Squire,  Henry,  38a,  King  William -street,  E.C.,  and 
Heath- view,  Hampstead,  N.W. 

Stock,  Collard  Joseph,  care  of  Bradbury,  Wilkinson 
& Co.,  25,  Farringdon-road,  E.C.,  and  Junior 
Athenaeum  Club,  S.W. 

Stokes,  Lieut. -General  Sir  John,  K.C.B.,  Good 
Rest,  Hayward’ s-heath. 

Sutcliffe,  Frederick  William,  248,  Rochdale-road, 
Oldham. 

Sutton,  Henry,  1 Farrar’s -buildings,  Temple,  E.C. 
Thomson,  David  Croal,  116  & ii7,New  Bond-street, 
W. 

Thorne,  Frederick  G.,  Burntwood-lodge,  Wands- 
worth-common, S.W. 

Tiarks,  Henry  F.,  Foxbury,  Chislehurst,  Kent. 
Toope,  Charles,  Stepney- square,  High-street,  Step- 
ney, E. 

Towle,  William,  52,  Fitzjohn’s-avenue,  Hampstead, 
N.W. 

Townsend,  E.  de  Kay,  300,  Second-street,  Baltimore, 
Ma.,  U.S.A. 

Tyler,  Rev. William,  D.D.,  Pine-house,  Holloway,  N. 
Vezey,  John  Jewell,  55,  Lewisham  High-road,  S.E. 
Willis,  William,  49,  Palace-grove,  Bromley,  Kent. 
Wills,  John,  16,  Onslow-crescent,  South  Kensington, 
S.W. 

Wilson,  Arthur  P.,  12,  Barkston-mansions,  South 
Kensington,  S.W. 

Wood,  Collingwood  Lindsay,  Freeland,  Forgan- 
denny,  N.B. 

Wratten,  Frederick  Charles  Luther,  38,  Great  Queen- 
street,  Long-acre,  W.C. 

Young,  Maj.-Gen.  Charles  Becher,  7,  Bath-road, 
Bedford-park,  Chiswick. 

The  Chairman  delivered  the  following 

ADDRESS. 

In  undertaking  the  duties  of  Chairman  of 
the  Council  of  this  Society,  I have  felt  more 
than  diffidence  and  doubt  as  to  whether  I was 
justified  in  assuming  so  responsible  a position. 
When  I remembered  the  great  men  who  have 
filled  this  place  in  the  past,  I could  not  but 
hesitate  before  accepting  so  high  an  honour ; 
but  there  are  personal  reasons  which  added  to 
the  hesitation  induced  by  the  considerations 
already  mentioned.  To  one  whose  duty  and 
work  has  been  principally  to  re-arrange  and 
formulate  the  ideas  of  other  people,  it  is  a 
difficult,  nay,  an  impossible  task,  to  attempt 
to  represent,  in  any  way  worthy  of  this 
Society,  any  branch  of  scientific  or  artistic 
research  ; and  I have  no  qualification 
derived  from  personal  scientific  knowledge 
which  would  justify  me  in  intruding  upon  the 


notice  of  the  members  any  original  ideas  of 
my  own  ; but  an  almost  passionate  admira- 
tion for  the  results  of  original  thought  and 
work  have  inspired  in  me  the  great  desire  to 
appreciate  from  time  to  time  what  others  are 
doing,  and,  as  far  as  a busy  man  can,  to  keep 
myself  in  touch  with  the  work  of  this  Society. 

I moreover  recognise  that  it  is  the  duty  of  any- 
one who  has  been  honoured  by  election  to  the 
Council  of  such  a Society  as  this  to  place 
his  services  so  far  as  he  properly  can  at  the 
disposal  of  its  members,  in  order  to  further  the 
best  interests  of  the  Society.  It  is  with  this 
feeling  and  with  the  earnest  hope,  though  I 
may  not  say  expectation,  that  I may  be  of 
some  small  service  to  the  Society  during  my 
two  years  of  office,  that  I have  ventured  to 
undertake  the  duties  of  the  position  I now  hold. 

Since  I received  notice  of  my  election,  I 
have  bestowed  a great  deal  of  thought  upon 
the  question  as  to  the  subject  which  I 
might  be  fitted  to  introduce  as  the  main 
topic  of  my  address,  and  it  occurred  to  me 
that  it  would  not  be  out  of  place  to  consider 
at  this  period,  and  at  the  commencement  of 
another  session,  the  functions  of  the  Society 
of  Arts  in  relation  to  Invention.  That  subject 
naturally  divides  itself  into  two  main  branches, 
the  one  historical  and  the  other  initiative.  It  is 
to  the  historical  branch  of  the  subject  that  I 
proposeto-night  mainly  to  direct  your  attention, 
although  if  time  be  spared  to  me  I may  attempt 
to  make  a few  observations  upon  the  initia- 
tive. 

I need  not  remind  my  present  audience  that 
the  Society  has  existed  for  136  years.  During 
107  years  of  that  period  it  has  maintained 
through  its  Transactions  and  its  Journal  a 
continuous  and  contemporary  record  of  the 
labours,  researches,  hopes,  and  aspirations  of 
scientific  men.  To  the  man  of  leisure,  few  more 
interesting,  useful,  and  fascinating  tasks  could 
be  set  than  to  trace  out  through  the  pages  of 
such  a record  the  history  of  the  development  of 
invention.  He  would  be  struck  by  the  foresight 
of  great  minds,  by  prophesies  verified,  or 
rather  justified  by  subsequent  events.  He 
would  find  repeatedly  the  statements  as  to 
the  supposed  finality  of  a particular  achieve- 
ment subsequently  shown  to  be  merely  the 
threshold  of  the  passage  to  future  dis- 
coveries, or  the  first  stepping  stone  of  a 
track  previously  unexplored,  and  sometimes 
unobserved;  nay,  more,  I remember  more 
than  one  instance  in  which  there  has  been 
written  up,  as  it  were,  by  the  hand  of  earlier 
writers,  with  apparent  confidence,  a notice — 
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■“no  road  this  way;  ” and  yet  by  the  labours 
of  fresh  mind,  going  over  the  same  district,  the 
notice  has  been  taken  down,  the  ground  re- 
explored, and  the  path  to  success  actually 
discovered.  One  aspect  of  the  case  which  has 
struck  me  not  unfrequently,  and  would  un- 
doubtedly occur  to  the  mind  of  any  person 
examining  the  subject  from  the  point  of  view 
which  I am  suggesting,  has  in  it  an  element 
of  sadness  ; I mean  the  frequency  with  which 
lives  have  been  spent,  fortunes,  if  not 
sacrificed,  at  least  bestowed,  and  some- 
times lost  in  the  pursuit  of  an  end  which 
was  undoubtedly  capable  of  being  attained ; 
and  as  to  which,  with  the  light  of  subsequent 
knowledge  it  is  difficult  to  understand  why 
the  labours  of  those  who  had  previously  inves- 
tigated the  matter  were  doomed  to  failure 
instead  of  being  crowned  with  success. 

Many  have  failed  after  years  of  labour, 
and  it  has  remained  to  t^he  more  fortunate  in 
later  years,  and  not  unfrequently  by  making 
use  of  the  researches  of  those  who  have 
gone  before,  to  achieve  the  success 
which  was  almost  in  the  grasp  of  their  less 
fortunate  predecessors.  Instance  after  in- 
stance might  be  given.  It  required  the  labours 
of  a Mushet;  to  enhance  the  victories  of  a 
Bessemer;  it  demanded  the  sacrifices  of  a 
Gossage  to  bring  out,  in  clear  relief,  the 
achievements  of  Chance  and  Rawes. 

When  I first  formulated,  in  my  own  mind, 
the  theme  or  brief  outline  of  this  address,  I 
had  no  conception  of  the  mines  of  wealth  as 
to  the  history  of  invention,  and  scientific 
research  which  lay  stored  up  — to  many, 

I fear,  entombed  — in  the  pages  of  the 
Journal  of  the  Society.  I owe  much  to  the 
assistance  of  our  excellent  and  indefatigable 
Secretary,  Sir  Henry  Trueman  Wood,  who  has 
entered  into  the  spirit  of  my  wishes  with 
great  energy ; and,  from  his  researches, 
supplemented  by  my  own,  and  by  those 
of  another  friend,  to  whom  I also  owe 
a debt  of  gratitude — I mean  Mr.  Ernest  Carp- 
mael — I have  collected  materials  sufficient  to 
occupy  three  or  four  times  the  time  during 
which  I feel  justified  in  trespassing  on  your 
attention,  from  which  I could  point  out  how 
the  history  of  most  of  the  leading  achievements 
or  departures  in  science  and  art  have  been  re- 
corded in  the  transactions  of  this  Society.  In 
this  hall  and  from  this  place  have  spoken  many 
men  whose  ideas  were  considered  as  vain, 
fanciful,  and  almost  chimerical,  whose  predic- 
tions were  regarded  as  the  dreams  of  the 
theorist,  or  the  illusions  of  the  idealist,  and  j 


yet  years  after  sometimes  the  same  men,  more 
frequently,  alas,  their  successors,  have  heard 
from  the  same  place  the  realisation  of  many 
an  idea — the  fulfilment  of  many  a prophecy. 

I will  enumerate  some  only  of  the  subjects 
which  have  come  or  have  been  brought  to  my 
notice,  in  the  first  instance  contenting  myself 
with  mere  enumeration,  subsequently  directing 
your  attention  at  greater  length  to  three 
striking  instances. 

Improvements  in  the  manufacture  of  iron 
and  steel. 

The  utilisation  of  alkali  waste. 

The  development  of  the  electric  telegraph. 

The  telephone  and  phonograph. 

The  invention  of  the  gas-engine. 

Improvements  in  photography. 

Transmission  of  power  by  electricity. 

The  utilisation  of  silk  waste. 

The  preservation  of  food  by  cold. 

The  use  of  electricity  for  welding. 

The  development  of  electric  light. 

Inventions  in  connection  with  the  machinery 
for  producing  textile  fibre. 

The  compounding  of  the  locomotive  engine. 

These  occur  to  me,  and  numbers  of  others 
could  be  added. 

From  the  above  list  I desire  to  select  one  or 
two  instances,  varied  in  character,  to  illustrate 
and  enforce  the  general  observations  which  I 
have  already  made.  I will  choose  one  which 
at  the  present  time  is  engaging  a great  deal 
of  attention,  and  likely  to  increase  in  popular 
usefulness — I mean  photography.  The  pro- 
gress of  photography  can  be  traced  step  by 
step  in  the  records  of  the  Society  of  Arts.  The 
year  1839  was  signalised  by  the  discoveries  of 
Daguerre,  viz.,  that  a highly-polished  silver 
plate  could  be  rendered  sufficiently  sensitive  to 
the  effect  of  light  to  retain  the  image  or  im- 
pression refracted  upon  it.  In  1847,  we  find  M. 
Claudet  reading  a paper  on  the  daguerreotype 
process  before  the  Society.  He  had  then 
recently  propounded  the  theory,  which  later 
researches  in  connection  with  electricity  are 
thought  by  some  to  go  far  to  verify,  that  the 
principal  agent  in  photography  was  an  emana- 
tion from  the  sun,  something  which  is  not  light, 
nor  yet  heat,  and  he  had  to  admit  that  the 
most  skilful  operator  was  only  an  empiric  who 
obtained  his  results  without  knowing  their 
cause.  M.  Claudet  seemed  to  have  arrived  at 
the  conclusion  that  no  increase  in  the  rapidity 
of  photographic  processes  was  required,  and 
that  if  we  could  find  a substance  which  per- 
mitted an  exposure  of  half  the  time — I may 
mention  that  a daguerreotype  portrait  could 
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then  be  taken  in  about  twenty  seconds— it 
would  be  desirable  to  use  a lens  which  would 
operate  with  half  the  speed.  As  a matter  of 
fact  he  was  not  very  far  wrong,  having  regard 
to  the  conditions  under  which  he  was  working. 

Later  on  in  the  year  1852  Roger  Fenton 
read  a paper  shortly  after  the  Society 
had  held  its  first  exhibition  of  photographs 
(which  exhibition,  I may  note,  resulted  in  the 
formation  of  the  Photographic  Society),  and  in 
that  paper  Fenton  spoke  of  the  collodion 
negative  as  the  ne  filus  ultra  of  photo- 
graphic excellence.  The  application  of  this 
phrase  to  a process  which  is  now,  to  a 
large  extent  at  least,  obsolete,  shows  how 
slow  we  should  be  to  apply  such  a term 
to  any  known  scientific  process.  Though  Mr. 
Fenton  seemed  to  be  satisfied  with  what  we 
should  now  consider  the  very  limited  power  then 
placed  at  the  command  of  the  photographer, 
he  had  a sufficiently  clear  notion  of  what  might 
be  done  in  the  future.  He  suggested  the 
application  of  photography  to  astronomy — an 
interesting  prophecy,  now  that  the  heavens  are 
being  so  elaborately  mapped  by  photographic 
means — and  to  the  microscope,  andhequoted  as 
an  instance  of  the  application  of  photography  to 
scientific  and  geographical  research  the  fact 
that  photographic  apparatus  had  been  sup- 
plied to  the  Arctic  expedition  under  Sir 
Edward  Belcher,  and  to  another  exploring 
expedition  sent  into  the  South  Pacific  under 
Captain  Denham.  In  the  following  year,  1853, 
Mr.  Kingsley  described  before  the  Society  a 
method  of  photographing  microscopic  objects 
on  a large  scale,  which,  though  considered  at 
the  time  a great  development,  would  now  be 
regarded  both  as  clumsy  and  inefficient.  From 
that  time  down  to  the  present,  we  have  had 
continual  reference  to  the  progress  of  photo- 
graphy, and  descriptions  of  its  various  applica- 
tions, until  of  late  years  we  find  its  pre- 
sent condition  admirably  described  in  the 
papers  and  lectures  given  by  Captain  Abney, 
Mr.  Bolas,  Mr.  Burton,  Mr.  Spiller,  and  others. 

Nor  is  it  to  pure  photography,  apart  from  its 
applications,  that  thisobservatioffiapplies.  The 
first  practical  method  of  producing  a printing 
block  by  photographic  means,  Pretsch’ s process 
of  photogalvanography,  was  described  here  by 
the  inventor  in  1865,  and  in  1869  Mr.  Davenport 
predicted  that  at  no  remote  period  engraving, 
like  miniature  painting,  would,  owing  to  the 
progress  of  photography,  become  practically 
obsolete.  If  this  prediction  has  not  been 
realised  as  regards  engraving  proper,  it  has 
very  nearly  been  fulfilled  as  regards  wood 


engraving  ; which  has  been  seriously  affected 
as  a profession  by  the  various  photographic 
processes  on  which  illustrated  journalism  is 
now  so  largely  dependent.  We  shall  look 
forward  with  much  pleasure  to  the  latest 
information  on  this  subject  in  the  paper  pro- 
mised us  by  Mr.  Carmichael  Thomas  on 
“ Illustrated  Journalism.” 

Few  speculations  possess  more  interest  than 
that  of  the  probability  of  our  succeeding  in 
the  production  of  photographic  pictures  in 
their  true  or  local  colours.  For  more  than  half 
a century  this  problem  has  engaged  the  atten- 
tion of  many  experimenters,  although  origin- 
ally pronounced  to  be  an  illusion  by  so  great 
an  authority  as  M.  Biot.  In  February,  1640,. 
Sir  John  Herschel  succeeded  in  procuring 
upon  photographic  paper  a coloured  image  of 
the  solar  spectrum,  and  he  regarded  this  result 
as  bringing  near  the  hope  that  coloured  photo- 
graphs might  be  obtained.  In  1857,  Robert 
Hunt,  the  well-known  poineer  in  scientific 
photography,  detailed  various  experiments  in 
which  he  had  obtained  pictures  of  the 
spectrum  by  means  of  daguerreotype  tablets, 
prepared  in  a peculiar  way  with  iodine, 
on  which  he  stated  that  the  colours  had 
softness  and  brilliancy.  Daguerre  himself  had 
remarked  that,  when  he  had  been  taking  the 
picture  of  any  red-brick  or  any  painted  build- 
ing, the  photograph  assumed  a tint  of  that 
character.  From  these  facts  Robert  Hunt  ex- 
pressed the  opinion  that  the  possibility  of  our 
being  able  to  produce  coloured  photographs 
was  decided — the  probability  brought  infinitely 
nearer ; and  he  alludes  in  the  same  publication 
to  some  experiments  of  M.  Niepce  de  St.  Victor, 
which  when  first  produced,  were  alleged  to  be 
perfectly  coloured.  I am  not  sufficiently  in  the 
secrets  of  those  who  have  recently  been  in  active 
pursuit  of  the  same  object  to  express  any  opinion 
as  to  whether  or  not  these  hopes  are  much 
nearer  fulfilment,  but  if  rumour  be  correct,  we 
shall,  before  long,  have  an  announcement  of 
great  progress  in  the  same  direction  ; and  I 
trust  that  the  members  of  the  Society  of  Arts 
will  have  an  opportunity  of  themselves  judging 
of  the  processes  by  which  those  results  have 
been  achieved. 

It  is,  moreover,  interesting  to  note  that  the 
subsequent  theories  of  Clerk  Maxwell  with 
regard  to  electricity,  and  the  experiments  of 
Professor  Oliver  Lodge  and  Sir  Archibald 
Campbell,  may  verify  the  somewhat  crude 
suggestions  of  M.  Claudet  as  to  the  real 
agency  which  operates  in  producing  a photo- 
graphic image. 
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I select  now,  from  my  list  already  given, 
another  instance  of  an  entirely  different  class, 
but  as  showing  clearly  the  connection  between 
the  history  of  inventions  and  the  work  of  this 
Society  in  a matter  connected  with  commerce. 
I refer  to  the  marvellous  development  in  the 
industry  of  the  preservation  of  food  by  cold. 
In  1866,  the  Council  appointed  a committee, 
which  investigated  matters  connected  with  the 
preservation  and  supply  of  food;  and  that  com- 
mittee examined  a great  number  of  processes 
and  specimens.  At  that  time  little  was  hoped 
from  the  use  of  refrigerating  or  cold  processes, 
although  it  was  well  known,  as  a scientific 
fact,  that  meat  could  be  preserved  in  this  way 
for  an  indefinite  time.  The  discovery  of  entire 
carcases  in  the  ice-cliffs  of  Northern  Siberia, 
with  the  flesh,  skin,  and  hair  upon  them,  in  the 
frozen  soil,  in  a state  of  perfect  preservation, 
established  this  beyond  all  question.  In  the 
year  1869,  the  problem  of  bringing  frozen 
meat  from  Australia  was  brought  prominently 
before  the  Society.  Mr.  Mort  had,  at  that 
time,  been  spending  large  amounts  in  Sydney 
in  experimenting  on  the  freezing  of  meat  by 
Reece’s  ammonia  machine.  There  was  at 
that  time  no  difficulty  in  freezing  the  meat, 
but  the  difficulty  lay  in  bringing  it  when  frozen 
across  the  tropics,  and  keeping  the  machine 
at  work  during  the  whole  process.  Mr.  Mort 
and  Mr.  Reece  were  then  confident  as  to  the 
soundness  of  the  principle  of  their  invention, 
as  was  stated  by  their  representative  before 
the  committee  of  this  Society.  The  machine 
itself  was  described  in  a paper  read  by  Dr. 
Paul  in  December,  1868,  when  the  chairman, 
Mr.  Seymour  Teulon,  expressed  great  hopes 
as  to  the  practicability  of  bringing  large  sup- 
plies of  meat  from  Australia  and  South 
America,  and  enlarged  with  great  force  on 
the  importance  of  the  industry.  None,  how- 
ever, of  the  ammonia  process  machines  proved 
practically  efficient  for  the  purposes  desired, 
and  it  was  not  until  the  year  1879,  when  the 
Bell-Coleman  machine  was  introduced,  that 
the  problem  of  keeping  carcases  sufficiently 
cold  to  preserve  them  during  long  voyages 
through  the  tropics  was  practically  solved, 
and  a commercial  enterprise  of  enormous 
magnitude  was  started.  An  excellent  paper 
in  connection  with  this  matter  was  read 
before  this  Society  by  Dr.  Hopkinson  in  the 
month  of  November,  1882. 

This  subject  is  exceedingly  interesting,  be- 
cause we  can  see  from  our  present  knowledge 
the  exceedingly  small  step  of  invention  that 
was  necessary  in  order  to  render  successful 


that  which  had  previously  been  a failure. 
The  difficulty  was  the  getting  rid  of  the  water 
vapour  constantly  given  off  from  the  meat, 
even  in  its  frozen  state.  Twenty  years  before, 
Dr.  Gorrie  had  made  machines  in  which  air 
was  compressed  in  one  cylinder,  cooled  whilst 
in  a state  of  compression,  and  re-expanded  in 
another  cylinder  doing  work.  Before  the  year 
1857,  Sir  William  Thomson  had  suggested  a 
similar  arrangement  for  cooling  apartments, 
and  Professor  Rankine  and  Professor  Piazzi 
Smyth  had  actually  constructed  apartments  so 
cooled,  whilst  the  same  principle  had  been 
embodied  in  apparatus  described  by  Wind- 
hausen  in  the  year  1869.  Notwithstanding 
these  facts,  a period  of  more  than  twenty 
years  elapsed,  from  1857,  before  the  practical 
difficulty  was  overcome.  It  is  impossible  for 
me  here  to  give  detailed  statistics  of  the 
growth  of  this  industry,  but  I may  mention 
that  in  the  year  1889,  as  I gather  from, 
figures  furnished  by  the  Mayor  of  Derby, 
upwards  of  195,000,000  lbs.  of  beef  and. 
mutton  were  imported  into  England  from 
various  parts  of  the  world,  and  in  the  first 
nine  months  of  the  year  1890  upwards  of 

187.000. 000,  or  an  average  for  the  year  of 

250.000. 000  lbs.  Having  regard  to  the  pre- 
sent condition  of  population  in  the  United 
Kingdom,  it  is  not  possible  to  exaggerate 
the  importance  of  such  an  industry. 

Time  permits  me  to  relate  one  other  instance,, 
and  one  other  only,  from  my  list,  but  it  is  one 
which  brings  out  in  the  clearest  relief  what 
has  been  the  value  to  the  scientific  historian, 
of  the  work  of  the  Society.  I refer  to  the 
progress  of  electricity.  Prior  to  the  establish- 
ment, in  the  year  1871,  of  the  Society  of 
Telegraph  Engineers,  incorporated  as  the 
Society  of  Electrical  Engineers  in  the  year 
1883,  there  was  practically  no  place  where 
the  remarkable  developments  in  electricity 
were  from  time  to  time  recorded,  except  in 
the  Transactions  of  the  Society  of  Arts.  We. 
may  go  back  to  1823,  when  Sturgeon,  the 
inventor  of  the  electro-magnet,  gave  his 
first  description  of  that  apparatus  in  a paper 
which  is  still  on  record  in  the  Society’s  Trans- 
actions. This  may  with  great  interest  be  com- 
pared with  the  paper  of  Mr.  Thomas  Allan  on 
the  subject  of  Electro -Magnetism  as  a Motive 
Power,  read  in  the  month  of  March,  1858, 
where  will  be  found  a very  remarkable 
prophecy  of  Sir  William  Siemens  as  to 
the  necessity  of  improved  means  of  ob- 
taining the  electric  current  rather  than 
mechanical  contrivances  for  utilising  it, 
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a necessity  which  was  not  fully  met  until  the 
invention  of  the  Gramme  dynamo  machine. 
Passing  down  to  recent  time,  we  have  the  paper 
by  Dr.  J.  A.  Fleming  on  the  electro  magnetic 
induction  experiments  of  Professor  Elihu 
Thompson,  and  the  admirable  lectures  by 
Professor  Silvanus  Thompson  on  the  electro- 
magnet. Contemporaneously,  at  intervals, 
during  the  period  of  which  I have  been  speak- 
ing, there  have  been  read  papers  on  the 
Measurement  of  Electricity,  on  Electricity  as 
a Motive  Power,  on  Electric  Locomotion, 
and  on  the  Transmission  of  Power  by  Elec- 
tricity, in  which  will  be  found  most  remarkable 
expressions  by  members  of  the  Society  as  to 
the  probable  development  of  the  use  of 
electricity  in  these  directions,  one  of  which 
has  received  a striking  fulfilment,  during  the 
last  few  days,  in  the  opening  of  the  Southwark 
and  City  of  London  Electric  Railway  by  our 
President,  His  Royal  Highness  the  Prince  of 
Wales.  Then,  again,  the  development  of 
electric  lighting,  the  improved  construction 
of  lamps,  the  possibility  of  the  employment 
of  primary  batteries,  the  construction  of  the 
dynamo  machine  itself  have,  during  the  last 
few  years,  been  subjects  to  which  the  atten- 
tion of  the  members  of  the  Society  have  been 
directed  by  papers  of  the  greatest  interest. 
And  although,  as  I have  already  pointed  out, 
it  may  be  that  in  years  to  come  these  subjects 
will  receive  closer  and  more  thorough  attention 
from  the  Institution  of  Electrical  Engineers, 
I am  quite  sure  that  the  information  stored  up 
in  the  papers  to  which  I have  made  but  a 
passing  reference,  will  be  found  of  the  highest 
value  to  those  who  desire  to  trace  out  what  has 
been  the  line  of  thought  which  has  led  to  such 
practical  success  in  every  branch  of  electrical 
energy.  I have  no  doubt,  from  the  papers 
which  are  already  promised  by  Mr.  Bailey, 
Mr.  Kapp,  and  others,  that  the  coming  session 
will  not  fail  to  supply  us  with  opportunities  of 
extending  our  knowledge  in  the  same  direction . 

From  another  branch  of  the  work  of  the 
Society  of  Arts,  illustrations  of  the  greatest 
interest  of  that  to  which  I have  already 
been  referring  might  be  taken.  I allude  to 
the  series  of  awards  of  the  Albert  Medal, 
established  in  1864,  in  memory  of  H.R.H.  the 
Prince  Consort,  who  was  for  18  years  the  Presi- 
dent of  this  Society.  It  has  been  awarded  to 
a number  of  distinguished  men  in  succession, 
the  value  of  whose  services  to  science  and 
art  cannot  be  exaggerated.  The  names  of 
Faraday,  Sir  Charles  Wheatstone,  Sir  Henry 
Bessemer,  Sir  William  Siemens,  Sir  William 


f Thomson,  Professor  Joule,  M.  Pasteur,  and 
many  others  are  to  be  found  in  the  list. 
Hours  might  be  delightfully  spent  in  describing 
the  labours  of  such  men  as  those  who  received 
this  medal. 

From  the  list  of  Albert  Medallists  there  is  no 
name  could  better  be  chosen  as  an  illustration 
of  my  subject  than  that  of  Sir  William  Siemens. 

I have  myself  heard  from  his  lips,  on  more 
than  one  occasion,  that  he  was  induced  to 
settle  in  this  country  and  give  to  England  the 
benefit  of  his  gigantic  intellect  in  consequence 
of  the  protection  afforded  to  invention  by  the 
Patent-law  of  the  United  Kingdom.  As  early 
as  the  year  1858  he  read  a paper  on  the  pro- 
gress of  the  telegraph,  and  from  time  to  time 
down  to  his  address  as  Chairman  of  the  » 
Council  in  the  year  1882,  he  took  constant 
part  in  the  proceedings  of  this  Society,  occupy-  j 
ing  the  chair  at  meetings  and  taking  part 
in  the  discussions.  It  will  be  remembered 
by  many  here  how  in  the  course  of  his 
address  in  the  year  1882  he  mentioned  that  as  j 
far  back  as  1877  he  had  pointed  out  the  great  1 
practical  future  opened  to  current  electricity  J 
by  the  then  newly-invented  dynamo  of  Messrs,  j 
Gramme,  and  called  attention  to  the  fact  j 
that  his  views,  some  of  which  already, 
and  the  great  majority  of  which  have 
since  been  realised,  were  regarded  as  being 
chimerical.  It  must  be  a great  encourage-  1 
ment  to  us  to  remember  that  he,  in  acknow-  1 
ledging  a vote  of  thanks  accorded  to  him,  re- 
corded the  fact  that  the  Society  of  Arts  was 
the  first  Society  with  which  he  became  ac- 
quainted, and  the  first  which  recognised  his 
labours  by  awarding  him,  in  1850,  its  gold 
medal  for  his  regenerative  condenser.  To  him 
was  awarded,  in  1874,  the  Albert  Medal 
for  his  researches  in  connection  with  the 
laws  of  heat,  and  the  practical  application  of  I 
them  to  furnaces  used  in  the  arts  ; for 
his  improvements  in  the  manufacture  of  iron, 
and  generally  for  the  services  rendered  by  him 
in  connection  with  the  economisation  of  fuel 
and  its  various  applicatious  to  manufactures 
and  arts.  Not  many  men  such  as  Sir  William 
Siemens  appear  in  a generation,  or  even  in  a 
century ; but  it  is  a great  incentive  to  those 
who  are  interested  in  the  Society’s  work  to  | 
feel  the  Society  may  fairly  claim  to  have  been 
of  service  to  him,  and  to  have  assisted  in  some 
degree  in  making  more  widely  known  the  1 
immense  benefits  conferred  by  him  on  science, 
and  may  hope  that  they  may  yet  render  like 
assistance  to  a Siemens  in  years  to  come. 

I would  also  call  attention  to  the  important  ; 
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work  performed  by  the  Society  ever  since  the 
year  1863,  through  the  means  of  the  lectures 
known  as  the  Cantor  lectures,  delivered 
under  the  Cantor  bequest.  These  lectures, 
which  have  all  been  published,  form  as  valu- 
able a series  of  treatises  on  applied  sciences 
and  arts  as  exist,  and  the  courses  given  last 
year  were  certainly  up  to  the  high  standard 
which  has  been  attained  by  previous  lectures. 

Of  the  papers  read  at  Ordinary  Meetings,  I 
should  have  occasion  to  speak  at  a later  stage 
of  our  present  proceedings,  and  I therefore 
pass  them  by  for  the  moment ; but  another 
branch  of  the  Society’s  work  requires  special 
notice  from  me.  I allude  to  the  Examinations. 

For  thirty-four  years  the  Society  has  been 
carrying  out  a system  of  examinations  in 
commercial  knowledge  which,  to  some  extent, 
fulfils  the  requirements  which  have  been 
demanded  by  those  who  are  interested  in  the 
promotion  of  commercial  education.  The 
attention  which  has  recently  been  drawn  to 
the  subject  has  had  a remarkable  influence  on 
the  Society’s  examinations,  as  the  number  of 
candidates  for  the  past  year  showed  an  in- 
crease of  33  per  cent,  over  the  year  preceding, 
and  this  notwithstanding  that  recent  additions 
in  this  direction  have  been  made  to  the  pro- 
gramme of  the  University  Local  Examinations. 
I submit  to  the  members  of  the  Society  that 
the  Society’s  work  in  this  direction  might 
be  extended,  so  as  to  include,  to  a larger 
extent,  pupils  actually  engaged  at  schools.  At 
present,  most  of  the  candidates  come  from 
evening  classes ; and  I invite  suggestions 
during  the  coming  Session  with  a view  to  ex- 
tending and  increasing  the  value  and  efficiency 
of  these  examinations. 

I pass  with  regret  from  the  historical  aspect 
of  my  subject  to  make  a few  remarks  upon  the 
second  branch  which  I have  called  initiative, 
by  which  I mean  the  functions  and  duties  of 
the  Society  of  Arts  in  connection  with  inven- 
tion in  the  future. 

The  Society  cannot  carry  out  the  objects  for 
which  it  was  founded — the  promotion  of  Arts, 
Manufactures  and  Commerce — without  being 
ready  to  adapt  itself  to  constantly  changing 
conditions.  The  method  which  was  at  first 
adopted,  the  giving  of  prizes  and  encouraging 
special  inventions,  was,  at  the  middle  of  the 
last  century,  most  valuable  ; but  invention  and 
science  has  got  beyond  the  nursing  stage,  and 
these  methods  are  practically  obsolete.  In 
place  of  encouraging  individuals,  the  Society 
has,  of  late  years,  assisted  in  the  reform 
of  the  Patent-laws,  which  provide  inventors 


with  the  protection  they  require.  The  official 
position  I now  hold  makes  it  impossible 
for  me  to  discuss  possible  amendments  of 
the  law.  I have  received  many  suggestions 
from  kind  friends,  and  at  another  time,  and 
under  other  circumstances,  I shall  be  only 
too  glad  to  express  freely  my  views  as  to 
the  working  of  the  Act  of  1883.  It  is,  how- 
ever, well  to  remind  the  Society  that  in 
these  rooms,  and  from  a committee  called 
together  at  the  instance  of  the  Society 
of  Arts,  first  proceeded  the  suggestion  of 
limited  protection  for  exhibitors  at  the  Great 
Exhibition  of  1851,  which  subsequently  de- 
veloped into  the  Patent-law  Amendment  Act 
of  1852,  establishing  the  extremely  important 
principle  of  granting  to  all  inventors  a period 
of  provisional  protection.  From  time  to 
time  this  Society  opened  its  doors  to  dis- 
cussion as  to  the  working  of  the  Patent- 
laws  ; allowed  the  opponents  of  those  laws  an 
opportunity  of  stating  their  arguments,  and, 
at  the  same  time,  ventilated  by  discussion 
those  defects  in  the  administration  of  the  Act 
of  1852,  which  called  for  amendment  and 
remedy.  Subsequently,  in  the  year  1882,  a 
strong  committee  was  formed  which  had  a 
great  share  in  the  passing  of  the  Patent  Act, 
1883,  which,  whatever  may  be  our  opinion  as 
to  the  sufficiency  of  its  provisions  or  its  defects, 
certainly  remedied  many  of  the  evils  of  which 
complaint  had  been  made.  I have  been  pre- 
sent from  my  boyhood  at  many  of  these  dis- 
cussions, and  have  had  the  privilege  of  taking 
part  in  the  work  of  the  late  committees,  and  I 
sincerely  trust  that  the  same  watchful  interest 
in  the  improvement  of  the  Patent-laws,  and 
the  same  care  for  the  best  protection  for  in- 
ventors and  inventions  will  be  evinced  by  the 
Society  in  the  future  as  in  the  past.  There  are 
still  among  its  members  those  who  from  per- 
sonal experience  as  inventors,  as  experts,  as 
patent  agents,  and  as  scientific  men,  are  best 
able  to  guide  public  opinion  upon  these  ques- 
tions, and  I have  no  doubt  the  subject  will  not 
be  overlooked  by  the  Council  of  the  Society. 

I cannot  close  these  observations  without 
referring  to  the  losses  sustained  by  the  Society 
during  the  past  twelve  months  by  the  death  of 
several  who  have  in  various  ways  and  at 
various  times  shown  their  interest  in  the 
Society’s  work.  I would  mention  Lord 
Magheramorne  and  Canon  Liddon,  both  con- 
spicuous members  of  the  Society,  but  in  addition 
I must  pay  a tribute  to  the  memory  of  Sir 
Edwin  Chadwick,  who  laboured  so  long  and  so 
usefully  in  the  cause  of  sanitary  science,  and 
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who  has  at  various  times  expressed  opinions 
in  these  rooms  which  have  had  the  effect  of 
directing  men’s  minds  and  thoughts  to  exist- 
ing evils,  and  to  the  remedies  which  improved 
knowledge  and  discussion  could  suggest  for 
their  removal.  We  mourn  also  the  loss  of 
Sir  Richard  Burton,  the  eminent  traveller, 
whose  papers  here  have  received  the 
acknowledgment  of  the  Society’s  medals,  and 
Mr.  Alexander  J.  Ellis,  F.R.S.  whose  know- 
ledge in  connection  with  the  study  of 
philology  and  music  will  be  recognised  by 
many  old  members.  I cannot,  moreover,  pass 
by  the  name  of  Dr.  John  Percy,  though  his 
death,  which  happened  in  June,  1889,  does 
not  come  within  the  limit  of  time  to  which 
these  remarks  should  be  restricted.  It  must 
be  a matter  of  great  gratification  to  mem- 
bers of  this  Society  that  but  a few  days 
before  his  death  he  had  the  honour  of 
receiving  the  Albert  Medal  “for  his  achieve- 
ments in  promoting  the  arts,  manufac- 
tures and  commerce,  and  for  the  world-wide 
influence  which  his  researches  and  writings 
have  had  on  the  progress  of  the  science  of 
metallurgy.”  No  better  summary  of  the  value 
of  his  work  could  possibly  be  given,  and  it 
would  be  quite  impossible  within  the  limits  of 
such  an  address  to  refer  in  detail  to  the  value 
his  services  in  those  sciences  with  which  his 
name  has  been  so  long  connected. 

I turn  for  one  moment  to  a brighter  topic. 
I allude  to  the  honour  of  knighthood  bestowed 
during  this  year  by  Her  Most  Gracious  Majesty 
upon  our  secretary,  Sir  Henry  Trueman  Wood, 
a distinction  worthily  earned  and  fully  merited 
by  one  who  has  for  a long  series  of  years  de- 
voted to  the  interests  of  the  Society  the  fullest 
and  most  unremitting  attention,  and  by  his 
great  public  services  in  connection  with  many 
international  and  national  exhibitions  gained 
the  esteem  and  earned  the  gratitude  of  every  one 
with  whom  he  has  been  brought  into  contact. 

What  shall  be  the  future  of  this  Society  ? It 
may  be  that  the  elaboration  of  particular 
sciences,  or  the  development  of  particular 
industries,  may  call  into  existence  in  years  to 
come,  as  they  have  in  years  gone  by,  separate 
independent  agencies  devoted  to  the  advance- 
ment of  special  interests.  This  Society  will 
gladly  welcome  in  the  future,  as  she  has  in  the 
past,  the  birth  of  any  such  kindred  associations, 
which  can,  by  directing  attention  more  closely 
to  particular  subjects,  carry  the  work  of  the 
extension  and  diffusion  of  knowledge  in  the 
details  of  any  particular  art  or  science  to  a 
greater  and  more  useful  extent. 


I may  remind  the  members  that  from  the 
action  of  this  Society  and  from  the  exhibi- 
tions of  pictures  held  in  the  years  1760  to 
1764  grew  the  Royal  Academy,  founded  in 
1768.  Here,  nearly  fifty  years  ago,  was 
founded  the  Chemical  Society,  which  has, 

I am  glad  to  know,  so  outgrown  the 
most  sanguine  expectations  of  its  founders 
that  I doubt  whether  these  rooms  will  be 
sufficiently  large  to  hold  all  those  who 
would  wish  to  be  present  and  take  part  in 
its  jubilee  next  year,  gladly  as  we  should 
welcome  them  here.  I have  already  noticed 
how  the  Photographic  Society  sprang  from  an 
exhibition  held  under  the  auspices  of  the 
Society  of  Arts.  We  may  fairly  claim  no  in-  ; 
considerable  share  in  the  formation  of  that  im-  ■ 
portant  institution,  the  City  and  Guilds  of 
London  Institute  for  Promoting  Technical 
Education,  to  the  active  work  of  which  eminent 
members  of  our  Council  have  with  the  greatest  1 
self-sacrifice  given  large  portion  of  their  valu- 
able time.  The  National  Training  School  for  1 
Music,  founded  by  the  Society  of  Arts  in  1878,  i 
has  since,  under  the  patronage  of  H.R.H.  the  1 
Prince  of  Wales,  developed  into  the  Royal  | 
College  of  Music.  The  part  which  the  Society  i 
played  in  the  great  exhibitions  of  1851  and 
1862,  and  in  the  subsequent  series  in  the 
years  1883-87,  is  well-known.  To  the  Imperial  i 
Institute,  in  which  our  Royal  president 
so  justly  takes  pride,  the  Society  will 
offer  all  the  assistance  which  her  longer  life 
and  the  experience  of  her  members  enable 
her  to  give,  and  will  gladly  welcome  the 
opportunity  for  further  progress  in  some  of 
those  branches  of  knowledge,  which  have 
hitherto  received  notice  and  support  from  this 
Society  alone.  But  there  will  still  be  work 
enough,  and  more  than  enough  to  warrant 
increased  zeal  and  energy  on  the  part  of 
members  of  the  Society ; and  I trust,  as  long 
as  the  British  nation  exists,  the  proceedings 
of  the  Society  of  Arts  may  bring  to  public 
notice  the  labours  and  efforts  of  many  who  have 
striven  to  advance  the  greatest  of  all  human 
pursuits — the  diffusion  of  useful  knowledge— and 
maybe  the  means  ofgivingahelpinghandtothe  j 
work  of  many  a young  inventor,  previously  un- 
known, and  possibly  struggling,  almost  in  vain, 
to  show  that  he  has  grappled  successfully  with  ' 
difficulties  and  broken  down  barriers  which 
have  baffled  the  skill  and  defeated  the  efforts  I 
of  those  who  have  preceded  him,  and  may 
form  in  the  future  as  they  have  in  the  past  an 
almost  complete  record  of  the  march  of  science, 
the  progress  of  art,  and  the  spread  of  commerce. 
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I have  now  the  pleasure,  on  behalf  of  the 
Society,  of  presenting  the  Society’s  Silver 
Medal  for  papers  read  during  the  last  Session. 

To  Dr.  Armand  Rufifer,  for  his  paper  on 
“‘Rabies  and  its  Prevention.”  It  gives  me 
great  pleasure  to  present  this  medal  to  Dr. 
Ruffer.  He  was,  for  many  years,  connected 
with  M.  Pasteur ; and  I would  remind  the 
Society  that,  as  far  back  as  1882,  the  Albert 
Medal  was  presented  to  M.  Pasteur  (and  since 
that  time  the  whole  world  has  recognised  the 
value  of  his  labours)  for  his  discoveries  con- 
nected with  the  science  of  medicine.  It  is 
a great  pleasure  to  have  the  opportunity  of 
recognising  the  merits  of  one  who  has  been 
so  closely  connected  with  him. 

To  Mr.  Arthur  Paget,  for  his  paper  on 
“‘  High-speed  Knitting  and  Weaving  without 
Weft.  ’ ’ Those  who  have  had  the  opportunity  of 
following  this  paper,  and  other  publications  by 
Mr.  Paget,  will  be  able  to  form  a high  opinion 
of  his  great  ingenuity  and  constructive  skill. 

To  Mr.  Talbot  B.  Reed,  for  his  paper  on 
“‘Old  and  New-fashioned  Typography.” 
When  it  is  remembered  that  Mr.  Reed  is 
the  son  of  Sir  Charles  Reed,  so  long  connected 
with  the  production  and  manufacture  of  the 
best  kind  of  type,  the  Society  will  know  that 
the  information  contained  in  his  paper  came 
from  the  most  trustworthy  sources,  and  well 
deserves  recognition  from  the  Society. 

To  William  Whitaker,  F.R.S.,  for  his  paper 
on  ‘‘Coal  in  the  South-East  of  England.”  I 
need  not  remind  those  present  of  the  services 
rendered  by  Mr.  Whitaker  in  connection  with 
the  geology  of  the  chalk  strata,  and  particu- 
larly their  bearing  on  the  London  water 
supply.  In  his  paper  read  before  the  Society 
he  showed  how  geological  researches  were 
likely  to  result  in  the  establishment  of  a new 
coal-field  in  England,  and  what  great  social 
and  economic  changes  are  likely  to  arise  there- 
from, a subject  in  which  members  of  the 
Society  interested  in  commerce  must  take  the 
most  lively  interest. 

To  Dr.  J.  A.  Fleming,  for  his  paper  on 
“‘Professor  Elihu  Thomson’s  Electro-Magnetic 
Induction  Experiments.”  I have  already 
called  attention  to  this  paper.  I may  remind 
members  how  valuable  to  electricians  was  his 
■exposition  of  Professor  Elihu  Thomson’s  work. 

To  Mr.  J.  G.  Gordon,  for  his  paper  on  the 
“‘Mannesmann  Process  for  making  Seamless 
Tubes.”  There  are  several  reasons  why  I feel 
pleasure  in  congratulating  Mr.  Gordon  on  the 
t receipt  of  this  medal.  Connected  with  the 
family  of  Sir  William  Siemens,  it  will,  I am  sure, 


afford  him  pleasure  to  receive  the  award  ; but 
in  addition  I would  point  out  that  the  paper 
in  respect  of  which  the  medal  has  been  awarded 
was  one  of  the  most  remarkable  papers  which 
has  been  for  many  years  produced  before  the 
Society.  I have  been  cautioned  by  eminent 
members  of  the  Council  against  any  attempt 
to  summarise  or  describe  the  contents  of  that 
paper,  and  I will  therefore  simply  refer  to  the 
notes  of  the  discussion  contained  in  the  Society 
of  Arts  Journal  of  May  23,  1890.  But  I may 
add  that  no  less  authorities  than  Sir  Frederick 
Bramwell  and  Professor  Kennedy  expressed 
the  opinion  that  prior  to  the  publication  of  the 
Mannesmann  process  it  appeared  the  most 
hopeless  problem  for  any  man  to  set  himself 
— to  make  seamless  tubes  out  of  a solid  bar  of 
metal.  The  paper  was  a model  of  clear  ex- 
position and  lucid  description,  and  deserves  to 
be  noticed  as  one  of  the  most  remarkable 
inventions  ever  brought  before  the  Society. 

I have  now  to  present  the  medals  in  the 
Foreign  and  Colonial  Section  : one  to  Lieut. - 
General  Sir  John  Stokes,  for  his  paper  on 
“The  Danube  and  its  Trade.”  It  would 
occupy  a great  deal  of  time  if  I were  to 
mention  to  the  members  present  all  the 
services  of  Sir  John  Stokes  ; but,  associated 
as  he  has  been  with  Sir  Charles  Hartley  in  the 
superintendence  and  improvement  of  the 
mouth  of  the  Danube,  and  distinguished  also 
for  his  services  in  Egypt  and  other  parts  of 
the  world,  the  Society  esteem  it  a great 
honour  that  he  should  have  contributed  so 
valuable  a paper  to  their  discussions. 

To  Mr.  Lazenby  Liberty,  for  his  paper  on 
“ The  Industrial  Arts  of  Japan.”  In  present- 
ing this  medal  to  Mr.  Liberty,  I venture  to 
remind  members  that  he  has  brought  to  bear 
on  the  question  of  the  artistic  treatment  of 
furniture  and  decoration  an  experience  sur- 
passed by  few,  gathered  from  personal  study 
of  the  subject. 

To  Mr.  Frederick  C.  Danvers,  for  his  paper 
on  “ The  Records  of  the  India-office.”  Those 
acquainted  with  the  history  and  government 
of  India,  and  of  the  extreme  importance  of 
statististical  information,  are  well  able  to 
appreciate  how  great  has  been  the  services  of 
Mr.  Danvers  in  reducing  to  a system  the 
masses  of  information  in  the  hands  of  the 
India-office. 

To  Sir  Theodore  C.  Hope,  K.C.S.I.,  C.I.E., 
for  his  paper  on  “ The  Rationale  of  Indian 
Railways.”  Anglo-Indians  remember  well  the 
services  rendered  by  Sir  Theodore  Hope,  as 
head  of  the  Indian  Railway  Department;  and 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[November  21,  189c. 


*4 


at  this  time,  when  the  question  of  feeder  lines, 
small  narrow-gauge  railways,  and  other  im- 
proved means  of  communication  with  the 
commerce  of  India  is  prominently  before  the 
public,  his  paper  will  be  found  to  be  of  great 
value. 

To  James  Orrock,  R.I.,  for  his  paper  on 
“ The  Claims  of  the  British  School  of  Painting 
to  a thorough  representation  in  the  National 
Gallery."  Himself  a water-colour  artist  of 
no  mean  repute,  Mr.  Orrock  has  always  dis- 
played a lively  interest  in  the  promotion  of 
British  art ; and  the  establishment  of  a 
national  gallery  of  British  art  is  an  object  to 
which  many  years  ago  the  Society  devoted  a 
great  deal  of  attention.  I trust  that  the  move- 
ment will  receive  a considerable  impetus 
from  the  valuable  paper  contributed  by  Mr. 
Orrock. 

To  Professor  W.  Chandler  Roberts-Austen, 
C.B.,  F.R.S.,  for  his  paper  on  “The  Use  of 
Alloys  in  Art  Metal  Work."  Great  as  have 
been  the  services  of  Professor  Chandler 
Roberts-Austen,  it  may  be  said  of  his  recent 
researches  and  experiments  that  he  has  opened 
out  a new  field  altogether,  in  connection  with 
the  use  and  effect  of  small  quantities  of  alloy 
upon  other  metals.  It  is  not  the  first  time 
that  the  Society  of  Arts  has  been  under  an 
obligation  to  him,  and  I am  sure  the  members 
present  will  be  glad  that  he  should  receive  this 
acknowledgement. 

The  Chairman  then  presented  the  Society’s 
Bronze  Medal  to  the  following  candidates,  who 
obtained  the  maximum  number  of  marks  at 
the  Society’s  Practical  Examination  in  Music 
in  June  : — 

Pianoforte  Playing. 

Miss  Florence  Emma  Batty. 

Miss  Emily  Free. 

Miss  Alice  Esther  Grouse. 

Miss  Emilie  L.  Hawkins. 

Miss  Nellie  Hoe. 

Miss  Annie  E.  Holdom. 

Miss  Alma  Martha  Kessler. 

Miss  Mary  Georgina  Knight. 

Miss  Maud  Lilian  Nichols. 

Miss  Susie  Myra  Pye. 

Miss  Ida  Thompson. 

Miss  Alice  Emma  Wallis. 

Miss  Emily  Watling. 

Singing. 

Miss  Ellen  Theodora  Bagnall. 

Miss  Maud  Boniwell. 

Miss  Elizabeth  Ada  Burman. 

Miss  Lydia  Hale  Lawrence. 


Organ  Playing. 
Mr.  B.  Jackson,  F.C.O. 


Sir  Frederick  Bramwell,  Bart.,  F.R.S.,  saidhe 
was  sure  the  meeting  could  not  separate  without 
awarding  the  acknowledgments  of  the  Society  to  Sir 
Richard  Webster  for  taking  the  chair  that  evening  ; 
and  not  only  that,  but  for  undertaking  the  office  of 
Chairman  of  Council  for  the  ensuing  year.  It  was 
now  some  time  since  Sir  Richard  joined  the  Council, 
and,  though  they  all  knew  what  his  engagements  and 
occupations  were,  there  had  never  been  an  occasion 
when  his  special  knowledge  was  required,  but  he 
had  made  time  to  attend.  He  had  been  always  at 
the  services  of  the  Council  for  advice,  and  ready 
to  give  the  benefit  of  his  enormous  knowledge.  It 
was  a great  satisfaction  to  the  Council  to  find  that 
he  was  willing  to  take  upon  himself  the  onerous 
duties  of  chairman,  and  it  was  certain  that 
he  would  carry  them  out,  no  matter  at  what 
sacrifice  to  himself.  He  had  given  a satisfactory 
account  of  the  Society  during  the  period — over  a 
century  and  a quarter — that  it  had  been  in  existence, 
of  the  good  work  it  had  done,  and  how  it  had 
fostered  good  work  in  others.  The  way  to  continue 
such  good  work  so  as  to  merit  the  applause  of  a 
future  generation,  would  be  to  take  care,  on  all 
accounts,  to  be  represented  by  a Chairman  of  Council  ( 
competent  to  watch  over  and  preserve  the  interests 
of  the  Society,  and  having  its  interests  thoroughly 
and  truly  at  heart.  Sir  Richard  Webster  was,  of  all  | 
men,  most  competent  to  fulfil  those  duties,  and  j 
he  begged  to  propose  a most  hearty  vote  of  thanks  | 
to  him,  both  for  his  services  that  evening  and  as  I 
Chairman  of  Council. 

Lord  Thurlow,  in  seconding  the  vote  of  thanks,  I 
said  they  were  all  aware  of  the  distinguished  position 
occupied  by  Sir  Richard  Webster,  not  only  in  politics  >1 
but  in  science  and  the  world  at  large,  and  that  an  honour  I 
had  been  conferred  on  the  Society  by  his  accepting  I 
the  office  of  Chairman  of  Council.  They  would  also  I 
recognize  in  him  one  who  had  for  years  past  done  an  j 
immense  deal  in  advancing  one  of  the  great  sciences  ;| 
of  the  age — he  referred  to  electrical  science  in  all  its 
branches. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Sir  Richard  Webster,  in  reply,  after  thanking 
Sir  Frederick  Bramwell  and  Lord  Thurlow  for  the  i 
kind  feeling  they  had  expressed,  said  it  would 
naturally  be  impossible  for  him  to  promise  that 
he  could  give  the  same  amount  of  time  to  the 
work  of  the  Society  of  Arts  as  others  who  i 
were  closely  connected  with  scientific  work  would 
be  able  to  do,  but  still  he  did  trust  that  in  ! 
some  ways,  though  from  a different  standpoint,  he 
might  be  able  to  be  of  service.  It  was  a great 
} privilege  to  be  elected  a member  of  the  Council  and  | 
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to  be  brought  into  close  association  and  intimacy, 
and  have  the  opportunity  of  constantly  meeting  with 
men  who  had  been  for  many  years  foremost  in  their 
respective  professions,  and  who  had  shown  both  by 
their  -writings  and  speeches  what  they  had  been 
able  to  do  for  those  arts  and  sciences  with  which 
they  were  engaged.  It  was  an  immense  advantage 
to  anyone  in  his  position  as  a lawyer  to  have  the 
opportunity  of  coming  into  personal  intercourse  with 
such  men.  He  would  endorse  by  a personal  appeal 
what  Sir  Frederick  Bramwell  had  said,  and  to 
express  the  hope  that  the  members  of  the  Society 
would  not  allow  its  reputation  to  suffer  for  want  of 
taking  trouble  in  the  future.  As  he  had  already 
said,  the  work  of  the  Society  did  require  to  adapt 
itself  to  changing  conditions,  but  they  would  all 
regret  if  having  succeeded  so  well  in  years  gone  by, 
it  should,  through  any  want  of  effort  on  the  part  of 
the  present  members,  fail  in  maintaining,  or  even 
improving,  the  reputation  which  attached  to  it  for 
its  past  work. 


Miscellaneous. 

♦ 

BARLEY  CULTURE  IN  FRANCE. 

The  large  consumption  of  beer  by  European 
nations  gives  to  the  cultivation  of  barley  a special 
interest,  to  which  the  attention  of  the  French  agri- 
culturists appears  at  present  to  be  particularly 
directed.  The  cultivation  of  this  crop,  which  can  be 
grown  between  extreme  geographical  limits,  will 
always  be  important,  as  it  is  an  article  of  food  for 
men  and  beasts,  and  is  also  employed  not  only  in  the 
manufacture  of  beer  but  in  that  of  alcohol.  M. 
Tisserand,  the  chief  of  the  French  Bureau  of  Agri- 
culture, has  recently  published  in  the  Bulletm 
d' Agriculture  an  article  showing  that  the  culture  of 
this  grain  will  be  one  of  the  most  profitable  that  can 
be  grown  in  France.  Especial  attention  is  called  to 
chalky  and  calcareous  soil,  where  other  grain  is  cul- 
tivated with  difficulty,  but  where  barley  can  be  grown 
to  great  advantage.  The  total  production  of  barley 
in  the  world  is  estimated  at  825,000,000  bushels.  Of 
this  amount  Europe  produces  from  630,000,000  to 
650,000,000  bushels,  valued  at  ^160,000,000  sterling. 
The  following  will  show  the  average  production  for 
each  country Algeria,  60,500,000 bushels;  Austria 
Hungary,  88,500,000;  Belgium,  3,665,700;  Bul- 
garia, 15,125,000;  Canada,  19,250,000;  Denmark, 
20,650,000;  Egypt, 2 7, 500,000;  England,  90, 750,000; 
France,  49,500,000;  Germany,  93,500,000 ; Holland, 
4,400,000 ; Norway  and  Sweden,  22,000,000 ; Rou- 
mania,  19,250,000;  Russia,  129,250,000;  Spain, 
77»ooo,ooo;  Turkey,  13,750,000;  and  the  United 
States,  57,750,000  bushels.  In  reviewing  the  past 


forty  years,  says  the  United  States  commercial 
agent  at  Limoges,  it  is  to  be  noted  that  France, 
instead  of  increasing  the  area  sown  with  barley,  has 
rather  decreased  it ; but  the  amount  raised  per 
hectare  has  increased,  showing  a better  cultivation. 
In  1850  there  were  2,934,360  acres  sown  with  barley  i 
in  1862  the  area  was  only  2,684,890,  while  in  1882 
only  2,457,650  acres  ; and  this  was  reduced  in  1886  to 
2,338,349  acres.  It  must,  however,  be  remembered 
that  247,000  acres  of  barley  in  Alsace  and  Lorraine 
were  lost  to  French  soil.  The  average  annual  yield 
in  France  for  the  decade  1876-86  was  exactly  the 
same  as  that  of  1834-44 — about  50,600,000  bushels, 
but  the  return  per  acre  has  greatly  increased  since 
then.  From  1830  to  1835  the  yield  was  15-50 
bushels  per  acre,  from  1852  to  1857  it  was  18*15,  and 
from  1877  to  1886  it  had  risen  to  19-91  bushels  per 
acre.  The  countries  which  have  increased  their 
areas  under  barley  are  England,  Germany,  Denmark, 
Austria,  and  the  United  States.  Looking  at  the 
prices  of  barley  during  the  last  twenty  years,  it  will 
be  found  that  there  has  not  been  much  encourage- 
ment to  cultivate  this  cereal.  In  the  period  from 
1871  to  1878  the  average  price  per  bushel  was 
3s.  iod.  ; it  fell  to  3s.  5d.  from  1879  to  1886. 
French  Custom-house  returns  show  that  the  im- 
portations have  increased  during  the  past  twenty 
years,  and  the  exports  have  experienced  a consider- 
able reduction.  The  average  annual  increase  of 
imports  from  1878  to  1887  was  1,066,430  cwts., 
valued  at  ^400,000.  During  the  same  period  the 
exports  diminished  on  an  average  1,001,769  cwts., 
valued  at  ^360,000,  showing  an  annual  deficit  o 
between  ^720,000  and  ,£760,000.  M.  Tisserand 
says: — “Why  does  not  France,  with  land  so 
eminently  adapted  to  the  cultivation  of  barley, 
devote  more  attention  to  this  grain  ? ” and  he 
answers  the  question  in  the  following  manner:  — 
“Barley  gives  but  little  straw,  and  for  a long  time 
the  price  of  this  grain  scarcely  exceeded  half  that  of 
wheat  ; finally  but  little  beer  was  made  in  France. 
For  these  three  reasons  French  farmers  have  neglected 
barley,  and  given  all  their  attention  to  wheat.  They 
preferred  to  abandon  the  cultivation  of  the  former 
cereal  because  it  was  not  so  remunerative.  At 
the  present  day,  however,  the  situation  is  changed 
under  the  influence  of  increased  demands  made 
for  this  grain.”  The  present  price  of  ordinary- 
barley  is  from  70  to  76  per  cent,  of  that  of  wheat^ 
Prime  barley,  which  is  sold  to  the  brewers,  com- 
mands almost  the  same  price  as  wheat.  All  things 
being  equal  (care,  labour,  manure,  See.),  the  yield  of 
barley  per  hectare  (2-47  acres)  surpasses  on  an 
average  that  of  wheat  by  one-third.  In  order  to 
obtain  the  advantage  of  this  increased  yield,  it  is 
necessary  to  sow  the  best  kind  of  seed  for  the  land, 
and  choose  the  fertilisers  best  suited.  In  Bohemia 
and  Moravia  the  cultivation  of  barley  has  been  so 
perfected  that  those  varieties  always,  it  is  said, 
command  the  highest  price,  the  fine  qualities  bring- 
ing from  iod.  to  is.  6d.  a bushel  more  than  the 
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inferior.  The  success  of  barley  culture  in  France  is 
stated  to  be  assured  more  by  the  demands  for  export 
than  for  home  consumption.  The  amount  of  beer 
at  present  consumed  in  France  does  not  exceed 

220.000. 000  gallons,  and  the  French  breweries 
employ  only  about  5,000,000  hundredweights  of 
barley  a year.  The  foreign  demand  for  barley  in  the 
surrounding  countries  will,  says  the  United  States’ 
■commercial  agent,  always  furnish  a good  market, 
because  England,  whose  annual  production  of  beer 
is  from  990,000,000  to  1,100,000,000  gallons,  is 
dependent  upon  foreign  supplies  for  about  14,000,000 
hundredweights  of  barley-  Germany  imports 
annually  10,000,000  hundredweights  ; Belgium  over 

2.000. 000,  and  Switzerland  400,000  hundredweights. 


THE  FORESTS  OF  ANN  AM. 

The  forests  of  Annam  have  recently,  says  the 
French  Moniteur  Official  des  Commerce , been 
explored  by  one  of  the  officials  of  the  Forests 
Department,  who  was  instructed  by  the  French 
Government  to  examine  and  report  upon  them, 
particularly  with  reference  to  their  extent,  and  the 
possibility  of  their  practical  utilisation.  The  first 
information  obtained  upon  the  subject  relates  to  the 
forests  of  Nghe-An,  in  the  province  ofVinh.  These 
forests  are  situated  in  the  mouutains,  and  at  some 
-considerable  distance  from  the  coast,  covering  almost 
the  whole  of  the  district  watered  by  the  Song-Ca 
river,  commencing  at  Luong,  and  its  principal 
tributary  the  Song- Cong.  The  lower  vegetation 
covering  the  soil,  and  the  almost  impenetrable  net- 
work of  tropical  climbers  which  reach  up  to  the 
higher  branches  of  the  trees,  render  it  extremely 
difficult  to  penetrate  far  into  the  heart  of  the  forests. 
The  woods  met  with  in  the  forests  of  Nghe-An  are 
very  varied  and  numerous,  but  the  most  important, 
and  those  in  which  considerable  trade  is  carried  on, 
are  the  go-liem , or  iron  wood,  and  the  govan-tam. 
The  other  descriptions  of  wood,  although  often  more 
valuable,  are  much  rarer,  and  therefore  less  fre- 
quently met  with  on  the  various  markets.  The 
go-liem , or  iron  wood,  is  hard  but  brittle,  of  a 
brownish-red  colour,  and  would  last  a very  long  time 
■were  it  not  for  the  injuries  inflicted  upon  it  by 
white  ants,  which  attack  and  speedily  destroy  it. 
In  spite  of  this  it  is  eagerly  sought  after  and  is  of 
great  utility,  being  employed  in  the  construction  of 
chlumns  for  pagodas,  and  houses,  piles  for  bridges 
and  platforms,  furniture,  coffins,  junks,  &c.  Its 
weight  is  about  1,100  kilogrammes  the  cubic  metre. 
It  takes  a good  polish,  and  hardens  in  course  of  time. 
It  is  brought  to  market  in  logs  of  from  five  to  eight 
metres  in  length,  and  sometimes,  but  less  frequently, 
from  ten  to  twelve  metres  in  length.  The  go-liem  is 
largely  exported.  The  govan-tam  is  a yellowish 
white  wood,  with  a very  fine  grain ; it  is  easily 
worked,  is  very  light,  and  polishes  well.  It  is 


used  for  the  common  kind  of  furniture,  mould- 
ings, boxes,  and  ordinary  coffins,  the  hulls  of 
junks  and  sampans,  oars,  &c.  Its  most  frequent 
use  is  in  shipbuilding.  Beyond  these  two  descrip- 
tions, which  from  a commercial  point  of  view  are 
the  most  important,  there  are  a number  of  other 
woods  little  used  by  the  Annamites,  either  on  account 
of  their  scarcity,  or  because  they  are  considered  to  be 
little  capable  of  being  worked  up.  They  are,  how- 
ever, says  M.  Thome,  well  deserving  of  some  atten- 
tion, by  reason  of  the  fact  that  Europeans  might  find 
a use  for  this  excellent  raw  material  which  the 
Asiatic  appear  incapable  of  doing.  The  principal  of 
these  woods  are  the  following.  The  sa?igle,  of  a 
yellowish  brown  wood,  which  gets  darker  with  time; 
it  is  a rare  and  very  dear  wood,  not  decaying  under 
water,  very  heavy,  and  susceptible  of  a good  polish. 

It  is  frequently  employed  in  the  construction  of 
the  better  class  of  junks,  and  is  sold  in  the 
markets  in  logs  sawn  through  the  middle ; this 
is  done  because  the  purchaser  paying  a high  price 
for  this  particular  description  of  wood,  insists  upon 
seeing  the  condition  of  it  throughout.  This  wood 
has  no  sap,  and  it  frequently  attains  a height  of 
18  metres.  The  ye  is  a rose-coloured  wood,  scented 
and  capable  of  a good  polish ; it  is  light,  and  is  not 
attacked  by  ants.  There  are  two  varieties  of  this 
wood,  the  ye-ba'i,  or  white,  and  the  ye-van,  or 
yellow.  The  ven  is  a dark  yellow  wood,  becoming 
brown  with  age  ; it  is  light,  and  is  fit  for  ordinary 
carpenters’  work.  The  gavi  is  a yellowish-white 
wood,  heavy,  and  with  long  fibres.  It  is  sold  in 
planks  from  12  to  15  metres  long,  and  is  used  for 
framework  and  in  the  construction  of  junks.  The 
tio  is  a red,  hard,  and  heavy  wood,  with  a coarse 
grain,  and  the  tine  is  a purple-coloured  wood,  tender, 
and  with  very  fine  grain.  The  latter,  says  M.  Thome, 
might  well  be  used  for  cabinet-making.  The  go'i  is 
a red-coloured  wood,  and  the  tree  attains  a height  of 
from  10  to  13  metres;  it  is  useful  in  carpenters’  and 
cabinet-makers’  work.  The  bop  is  a white  wood, 
extremely  light  (very  much  resembling  cork),  polishes 
well,  and  would  be  useful  to  joiners.  The  meucque 
is  a light,  white  wood,  used  for  making  sabots  for 
the  Annamites.  The  goo  is  a very  fine,  light,  and 
well-veined  wood,  becoming  black  with  age,  scarce 
in  Nghe  An,  but  abundant  in  Ha-tinh  ; it  is  used  for 
inlaying  work.  The  oak,  thus  named  because  it 
resembles  the  European  oak,  is  a heavy  wood  of 
mahogany  colour,  has  a good  polish,  and  is  used  in 
cabinet  work.  Among  the  other  principal  woods  in 
which  a considerable  trade  is  carried  on  may  be 
mentioned  the  bamboo,  rattans,  cunao,  vang  sao  (a 
parasite  plant  used  in  Chinese  medicine,  and  very 
expensive),  and  cinnamon.  From  the  clearings  to 
the  banks  of  the  river  the  logs  and  planks  of  wood 
are  dragged  by  buffaloes,  rafts  are  then  formed, 
which  descend  the  stream  from  Nghe-An  and 
Ha-tinh  in  all  seasons  except  when  the  waters  are 
exceptionally  swollen.  During  the  dry  season  the 
streams  have  always  a sufficient  amount  of  water  to 
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allow  the  rafts  to  go  down  to  the  sea.  The  province 
of  Nghe  is  one  of  the  richest  in  Annam  from  a forest 
point  of  view,  and  the  Song-Ca  and  Song-Cong, 
streams  which  traverse  the  forest  region,  form  excel- 
lent means  of  transport  for  articles  so  heavy  and 
cumbersome  as  timber. 


GEM  MINING  IN  SIAM. 

The  region  in  which  gems,  including  rubies  and 
sapphires,  have  for  the  past  ten  years  been  found, 
lies  situated  on  the  western  side  of  the  Cambodian 
peninsula,  about  240  miles  south-east  of  Bangkok, 
and  covers,  approximately,  an  area  of  100  square 
miles.  The  centre  of  that  district  is  Chantabun,  a 
seaport  with  a good  harbour,  connected  with  Bang- 
kok by  a line  of  three  small  steamers  running  at 
regular  intervals.  It  is  stated  in  a recent  report  to 
the  Foreign-office,  that  within  three  hours  walk  from 
Bangkok,  to  the  north-west,  is  Ban  Kacha,  where 
rubies  of  a very  inferior  kind  are  still  sought  after  by 
the  local  inhabitants,  both  Siamese  and  Chinese. 
Tongsoos,,  or  natives  of  Pegu,  and  Burmese  do  not 
work  there.  Again,  twelve  hours  distant  from 
Chantabun,  are  the  mines  of  Miiang  Krung,  with  a 
mining  population  of  about  100  in  all,  mostly  Tong- 
soos, with  a few  native  Siamese  and  Chinese.  Two 
-days  journey  from  Chantabun,  in  a southerly  direc- 
tion, is  the  district  of  Krat,  with  mines  from  which 
rubies  are  extracted,  and  but  few  sapphires.  The 
Tongsoo  workers  there  number  about  3,000.  On  the 
eastern  side  of  the  hill  range,  and  three  days  journey 
due  east  from  Chantabun,  midway  between  that  town 
and  Battambong,  are  the  Phailin  mines,  the  most 
extensive  and  most  frequented  of  all.  Here  there 
are  between  4,000  and  5,000  gem  seekers.  Rubies 
and  sapphires  are  both  found,  the  latter  being  more 
abundant.  The  rubies  at  these  diggings,  although 
more  rarely  met  with,  are  said  to  be  of  higher  value 
than  those  discovered  at  other  places  in  Siam.  A 
stream  which  rises  in  the  hill  ranges,  passes  through 
the  neighbourhood  of  the  mines  on  its  way  to  the 
Thale  Sap  and  the  Cambodia  river.  All  three  of 
these  localities — Krung,  Krat,  and  Phailin— have 
heen,  or  shortly  will  be  conceded  on  mining  leases. 
The  method  of  obtaining  the  precious  stones  is 
identical  at  all  the  diggings  in  the  region  of  Bangkok 
and  is  as  follows  The  intending  digger,  on  enter- 
ing the  district,  pays  three  ticals  (5s.  3d.)  to  the 
headman,  a Burmese  British  subject  appointed  by 
the  British  Legation,  and  responsible  to  the  governors 
of  Battambong  and  Chantabun,  according  as  the  fees 
received  are  derived  from  the  Phailin  or  Krat  mines. 
Beyond  this  tax  there  is  no  further  fee  exacted.  The 
Siamese  Government  claim  no  right  to  pre  empt 
gems  found,  or  to  purchase  at  market  value  all  stones 
above  a certain  carat  weight,  as  was  the  case  in 
Burmah.  The  Tongsoo  digger’s  first  object  is  to 


discover  a layer  of  soft,  yellowish  sand,  in  which 
both  rubies  and  sapphires  are  deposited.  This 
stratum  lies  at  depths  varying  from  a few  inches  to 
twenty  feet  on  a bed  of  subsoil,  on  which  no  precious 
stones  are  found.  A pit  is  dug  until  this  corundum 
is  exhausted,  and  the  soil  removed  is  then  taken  to 
a neighbouring  canal  or  stream,  one  of  whi;h  runs  in 
the  proximity  of  the  mines,  both  at  Phailin  and  Krat, 
where  it  is  mixed  with  water,  and  passed  through  an 
ordinary  hand-sieve.  In  his  search  for  this  peculiar 
alluvial  deposit,  which  is  generally  free  from  any  admix- 
ture of  clayey  earth,  the  digger  has  often  to  penetrate 
into  the  jungle  that  grows  thickly  around,  and  com- 
bining the  work  of  clearing  with  the  occupation  of  gem 
digging.  The  Tongsoos  do  not  appear  to  form  them.! 
selves  into  companies  for  mutual  assistance  or  division 
of  profits.  They  work  principally  in  twos  and  three?, 
and  if  chance  lead  them  to  discover  a gem  of  any 
value,  they  either  undertake  a sea  voyage  to  Rangoon 
or  Calcutta  for  the  purpose  of  obtaining  a good  price 
for  it  themselves,  with  the  dealers  in  precious  stones 
at  these  places,  or  consign  their  acquisitions  to  an 
agent,  while  they  themselves  continue  to  search  for 
more.  A process  of  migration  is  continually  going 
on  amongst  the  Tongsoos  of  the  different  mines,  the 
workers  passing  from  one  to  the  other,  according  to 
the  reputation  of  a particular  mine  at  certain  period?. 
No  artificial  or  mechanical  processes  for  the  washing 
of  the  soil  have  as  yet  been  introduced,  nor  have 
gems  been  discovered  in  fissure  veins  of  soft  material 
embedded  in  crevices  of  hard  rock,  or  in  crystal 
form.  Rubies  and  sapphires  are  found  at  all  the 
diggings,  often  deposited  side  by  side  in  the  same 
layer  or  stratum  of  sand.  The  ruby  of  “ pigeons’ 
blood”  colour  is  rarely,  if  ever,  met  with.  The 
colour  of  the  Siam  ruby  is  usually  light  red  of  a dull 
hue.  The  sapphire  is  of  a dark,  dull  blue,  without 
any  of  the  silken  gloss  which  is  the  distinctive  mark 
of  the  Burmah  and  Ceylon  stone.  Stones  resembling 
garnets  rather  than  rubies  are  found  in  the  dried  beds 
of  watercourses  at  Raheng,  two  hundred  miles  north 
of  Bangkok,  and  there  is  every  reason  to  believe  that 
rubies  also  equal,  if  not  superior,  to  those  discovered 
in  the  south-east,  exist  throughout  the  Raheng 
district.  Those  hitherto  obtained  are  the  result 
merely  of  surface  scratchings  by  Tongsoo  seekers. 


AGRICULTURE  AND  LIVE  STOCK  IN  THE 
ARGENTINE  REPUBLIC . 

M.  Latzina,  Director-General  of  the  Statistical 
Bureau  of  the  Argentine  Republic,  in  the  introduc- 
tion to  his  lately  published  work  on  the  condition  of 
that  country,  says  that  of  the  289,400,000  hectares 
(hectare  = 2*47  acres)  of  land  in  the  Republic, 
2,360,000  were  under  cultivation  in  1888.  A third 
of  this  cultivated  area,  viz.,  820  hectares,  were  under 
wheat;  832,000  hectares  under  maize  ; 380,000 under 
lucerne,  17,000  under  flax;  36,000  under  oats, 
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27.000  under  vines,  and  21,000  hectares  under  sugar- 
canes.  In  1889  the  area  under  wheat  cultivation 
was  further  increased,  1,035,000  hectares  being  under 
this  crop.  Thirteen  years  ago,  in  1875,  it  was  esti- 
mated by  the  Inspector  of  Agriculture  that  the 
area  under  wheat  did  not  amount  to  more  than 

100.000  hectares.  As  regards  the  live  stock,  the 
first  attempt  made  to  improve  the  breed  of  sheep 
was  in  1826,  when  a hundred  Spanish  sheep  were 
imported,  and  in  1830  a flock  of  English  southdowns. 
In  1875,  the  number  of  horses,  according  to  the 
official  statistical  returns,  was  3,969,000,  of  oxen 

13. 493.000,  and  of  sheep  27,546,000,  and  these  num- 
bers had  risen  respectively,  in  1888,  to  4,398,000, 

22.869.000,  and  70,453,000.  The  value  of  wool  ex- 
ported from  the  Argentine  Republic  in  1889  amounted 
to  ^11,200,000. 


Obituary. 


James  Shirley  Hibberd.— Mr.  Shirley  Hibberd, 
the  well-known  horticulturist,  died  suddenly  at  his 
residence  at  Kew,  on  Sunday  morning,  16th  inst. 
He  began  life  as  a bookbinder,  but  soon  abandoned 
that  calling  and  applied  himself  to  journalism.  He 
was  editor  of  the  Gardeners'  Magazine  for  many 
years,  and  published  several  works  of  value  on  horti- 
culture. At  the  recent  fruit  show  at  the  Guildhall 
Mr.  Hibberd  was  one  of  the  judges,  and  in  recogni- 
tion of  his  services  on  that  occasion  he  was  offered 
by  the  Fruiterers’  Company  the  honorary  freedom 
and  livery  of  the  guild,  but  he  declined  the  honour 
on  account  of  the  pressure  of  his  literary  engage- 
ments. Mr.  Hibberd  was  one  of  the  founders  of  the 
several  potato  exhibitions  that  were  some  few  years 
since  commenced  at  the  Crystal  Palace,  and  only  a 
few  weeks  ago  he  was  called  on  by  the  Government 
to  give  them  the  benefit  of  his  advice  with  reference 
to  the  potato  disease  in  Ireland.  He  also  took  an 
active  part  in  the  recent  discussion  on  the  possibili- 
ties of  fruit  culture  in  England.  Mr.  Hibberd,  who 
was  in  his  sixty-sixth  year,  had  been  a member  of  the 
Society  of  Arts  since  1876. 


General  Notes. 

+ 

Yoruba  Timber. — The  Colonial  authorities  of 
Lagos  are  anxious  to  develop  a trade  in  Yoruba 
timber.  With  this  object,  a circular  has  been  issued 
m the  colony,  stating  that  the  Government  will 
readily  receive  specimen  logs  of  native  trees,  and 
will  send  them  to  England  to  be  reported  on  and 
valued  by  experts.  It  appears  that  throughout  the 
colony  there  exist  a large  number  and  variety  of 
timber  trees,  and  that  that  part  of  West  Africa  (in 


common  with  the  Gambia  and  the  Gold  Coast)  is  I 
rich  in  cabinet  woods  of  good  quality  and  appear-  | 
ance.  The  co-operation  of  all  who  are  interested  in 
the  matter  is  invited.  Communications  on  the  sub-  - 
ject  should  be  addressed  to  the  Colonial  Secretary,  t 
Lagos.  


MEETINGS  FOR  THE  ENSUING  WEEK,  4 

Monday,  Nov.  24  . SOCIETY  OF  ARTS,  John-street  I 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  I 
Vivian  B.  Lewes,  “ Gaseous  Uluminants.”  (Lee-  I 
ture  I.) 

Surveyors,  12,  Great  George- street,  S.W.,  8 p.m.  ■ 
Mr.  T.  A.  Dickson,  “The  Labour  Question  as  I 
regards  Agricult  lire,” 

Geographical,  University  of  London,  Burlington-  I 
gardens,  W.,  8£  p.m.  Mr.  E.  A.  Maund  II 
“ Matabele  and  Mashona  Lands.” 

Actuaries,  Staple  Inn  Hall,  Holborn,  7 p.m. 

Medical,  rr,  Chandos-street,  W.,  8£  p m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  § 
Mr.  W.  Pater,  “ Prosper  Merimee.” 

Tuesday,  Nov.  25...  Society  of  Architects,  St.  James’s-hall,  I 
Piccadilly,  W.,  7^  p.m. 

Sanitary  Institute,  14  A,  Margaret-street,  W.  8 p.m.  I 
Mr.  A.  Wynter  Blyth,  “ Sanitary  Laws  and  I 
Regulations  Governing  the  Metropolis.” 

Medical  and  Chirurgical,  20,  Hanover  square,  W.T  1 
8£  p m. 

Civil  Engineers,  25,  Great  George-street,  S.W.  I 
8 pm.  Professor  John  Milne  and  Mr.  John  ft 
McDonald,  “ The  Vibratory  Movements  of  Loco-  I 
motives.” 

Anthropological,  3,  Hanover- square,  W.  8^  p.m.  1. 
Mr.  J.  Theodore  Bent.  “ The  Yourouks  of  Asia  I 
Minor.”  2.  Mr.  A.  L.  Lewis,  “ Stone  Circles  in  1 
Wiltshire.” 

Wednesday,  Nov.  26. ..SOCIETY  OF  ARTS,  John-street,  ft 
Adelphi,  W.C.,  8 p.m.  Francis  Galton,  F.R.S.,  I 
“ Physical  Tests  in  Competitive  Examinations.” 

Geological,  Bunlington-house,  8 p.m. 

Royal  Society  of  Literature,  20,  Hanover-square, 
W.,  8 p.m. 

Patent  Agents,  19,  Southampton-buildings,  W.C.,  1 

7J  p.m.  1.  Mr.  G.  G.  M.  Hardingham,  “ Working 
German  Patents  ” 2.  W.  Lloyd  Wise,  President,  I 
“ Specifications  with  especial  reference  to  a recent 
judgment.” 

Thursday,  Nov.  27... Royal,  Burlington-house,  W.,  4J  p.m. 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

London  Institution,  Finsbury-circus,  E.C:,  6 p.m  I 
Mr.  H.  Blackburn,  “ Pictures  of  the  Year.” 

Electrical  Engineers,  25,  Great  George-street,  S.W.,  1 

8 p.m.  Adjourned  Discussion  on  papers  by  Prof. 

W.  E.  Ayrton  and  Mr.  E.  W.  Smith,  “ The 
Efficiency  of  Secondary  Cells,”  and  “ The  Chem- 
istry of  Secondary  Cells.” 

Friday,  Nov.  28... Clinical,  20,  Hanover-square,  W.,  8&  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Dr.  Gladstone  and  Mr.  W.  Hibbert, 

“ Notes  on  Secondary  Batteries.”  2.  Prof.  S.  P. 
Thompson,  “An  Illustration  of  Prof.  Ewing’s 
Theory  of  Induced  Magnetism.” 


Correction. — In  the  announcement  of  Professor 
Vivian  Lewes’s  Cantor  lectures  on  “ Gaseous  Illumi- 
nants,” in  the  last  number  of  the  Journal , the  date 
of  the  first  lecture  was  printed,  by  mistake,  as 
November  25  instead  of  November  24. 


November  28,  1890  ] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


) 


journal  of  tlu  J?ocietij  of  SU’ts. 

No.  1,984.  Vol.  XXXI X. 

+ 

FRIDAY, ; NOVEMBER  28,  1890. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London , W.C. 


NOTICES. 

4, 

CANTOR  LECTURES. 

Professor  Vivian  B.  Lewes  delivered  the 
first  lecture  of  his  course  on  “ Gaseous 
Illuminants,,,  on  Monday  evening,  24th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


UNION  OF  INSTITUTIONS. 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement : — 

Central  Young  Men’s  Christian  Association,  Exeter- 
hall,  Strand,  W.C. 


Proceedings  of  the  Society. 


SECOND  ORDINARY  MEETING. 

Wednesday,  November  26,  1890;  Sir 

William  S.  Savory,  Bart.,  F.R.S.,  in  the 

chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 
Birkbeck,  Henry,  34,  Southampton  - buildings, 
Chancery-lane,  W.C. 

Bostock,  George  Henry,  Hatfield,  Yorkshire. 
Doubleday,  William  Bennett,  123,  Tulse-hill,  S.W. 
Ebb-Smith,  Joseph,  Worctster-house,  Walbrook, 
E.C. 

Few,  William  Resbury,  Oaklands,  Southfields, 
Wandsworth,  S.W. 

Levey,  George  Collins,  C.M.G.,  National  Liberal 
Club,  S.W. 

Lucas,  Charles  Phipps,  The  E'ms,  Mottingham, 

Eltham,  Kent. 


Pope,  Henry  R.,  34,  New  Bridge-street,  E.C. 
Roberts- Austen,  Prof.  William  Chandler,  C.B., 

F.R.S.,  Royal  Mint,  E. 

Ruffer,  Marc  Armand,  M.A.,  M.D.,  B.Sc.,  27, 

Torrington-square,  W.C. 

Woollcombe,  Robert  Lloyd,  LL.D.,  14,  Waterloc- 

road,  Dublin. 

The  paper  read  was— 

PHYSICAL  TESTS  IN  COMPETITIVE 
EXAMINATIONS. 

By  Francis  Galton,  F.R.S. 

In  the  autumn  of  last  year,  I brought  the 
subject  of  the  present  paper  before  the 
Anthropological  Section  of  the  British  Asso- 
ciation. My  views  and  proposals  were  favour- 
ably received,  and,  in  the  end,  the  Council  of 
the  Association  were  instructed  to  consider 
them  at  leisure,  and  if  approved,  to  submit 
them  to  the  authorities  of  the  Army,  the  Navy, 
and  the  Indian  Civil  Service,  and  to  the  Civil 
Service  Commissioners.  This  was  done,  and 
the  replies  were  communicated  by  the  Council 
to  the  Association  at  their  recent  meeting  at 
Leeds. 

It  appears,  from  these  replies,  that  the  Civil 
Service  Commissioners,  moved  thereto  by  the 
India-office,,  are  now  engaged  in  considering 
the  practicability  of  the  proposals.  In  the 
meantime  the  public  are  imperfectly  informed 
of  a matter  that  ought  to  interest  m iny  homes, 
whence  candidates  will  shortly  proceed  to 
compete  for  Government  appointments  ; while 
a few  notes  of  alarm  have  been  sounded  by 
prominent  newspapers,  chiefly,  as  it  seems  to 
me,  through  misconception.  I am  glad,  there- 
fore, of  the  opportunity  of  making  a fresh 
statement,  with  the  emendations  that  have 
occurred  to  me,  or  have  been  suggested  to- 
others. I hope  it  may  disarm  some  objectors, 
and  more  especially  that  it  may  encourage 
constructive  criticism,  which  would  be  timely 
and,  I presume,  not  unacceptable  to  the 
authorities,  whose  decision  is  still  in  the 
balance. 

General  Statement. — I will  begin  with  a 
platitude  that  is  also  a truism,  namely,  that 
in  selecting  candidates  to  fill  posts  for  wrhich 
physical  efficiency  is  desirable,  it  is  proper 
that  physical  qualifications  should  be  taken 
into  account,  supposing  always  that  the  exist- 
ing system  of  study  is  not  affected  by  doing  so. 

High  physical  powers  are  advantageous  in 
certain  active  professions,  or  at  least  in  some 
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of  their  branches,  and  it  is  for  these  only  that 
their  recognition  as  subjects  of  examination  is 
proposed.  It  is  intended  to  be  supplementary 
to  the  existing  system  and  not  to  displace  any 
portion  of  it.  I neither  praise  nor  dispraise 
that  system,  but  leave  it  alone,  including  the 
medical  pass  examination,  just  as  it  is  now,  or 
as  it  may  hereafter  be  modified  ; I am  only 
concerned  with  faculties  that  are  untouched 
by  the  present  literary  examinations,  and  which 
admit  of  being  tested,  as  I shall  show,  with- 
out requiring  special  preparation  on  the  part 
of  the  candidate  that  might  distract  his  atten- 
tion from  his  books  or  exhaust  his  energy  and 
brain  power. 

Subject  to  these  important  reservations  it  is 
a mere  truism  to  say  that  physical  efficiency 
ought  to  be  taken  into  account  in  selecting 
men  to  fill  the  particular  posts  above  alluded 
to.  My  object  to-night  is  to  show  that  feasible 
and  trustworthy  tests  exist,  and  to  explain  that 
if  they  be  applied  tentatively  and  on  a small 
scale,  with  the  avowed  intention  of  recon- 
sidering the  whole  matter  after  a few  years 
experience,  very  considerable  improvements  of 
method  are  likely  to  follow. 

Athletic  Competition. — It  will  prevent  one 
large  class  of  objections  from  obtruding  and 
distracting  the  attention  if  I first  disclaim 
all  intention  of  proposing  athletic  competi- 
tion. A scheme  in  which  that  was  pro- 
posed was  brought  forward  in  a report  pre- 
sented to  the  House  of  Lords  on  June  28,  1878, 
hy  a joint  committee  of  the  War-office  and 
of  the  Civil  Service  Commissioners.  It  was 
discussed  three  times  in  the  House,  and 
objections  wrere  raised  against  it.  It  was 
said  that  the  cost  of  preparation  to  the  can- 
vlidates  w'ould  be  considerable,  and  that  the 
strain  of  athletic  training  would  be  more  than 
the  health  of  the  already  fully  worked  students 
could  safely  beat.  So  the  recommendation  of 
the  committee  was  not  adopted.  The  objections 
to  athletic  competitions  appear  to  me  both 
reasonable  and  forcible,  and  I have  neither 
the  wish  nor  the  intention  to  advocate  them. 
What  is  proposed  is  to  test,  not  the  most  that  a 
candidate  could  do  after  a severe  course  of 
training,  but  his  natural  capabilities. 

Inspection The  distinction  I wish  to  draw 
is  familiarly  illustrated  in  the  two  methods  of 
valuing  horses.  The  athletic  competition  is 
that  of  the  racecourse.  The  horses  are  trained 
for  a long  time  at  great  cost  till  they  reach  the 
utmost  efficiency  that  their  natures  permit, 
and  then  they  are  run  against  one  another. 
The  oth^r  nwi-md  is  in  much  more  common 


use,  as  in  buying  horses  at  marts.  The  animals 
are  looked  over  in  their  stalls,  they  are  led  out 
into  the  yard  and  put  through  their  paces,  and 
they  are  shrewdly  valued  after  brief  inspec- 
tion. If  the  horse  is  young  or  out  of  sorts 
allowance  is,  of  course,  made  for  these  tem- 
porary drawbacks  to  efficiency.  The  scheme 
of  examination  that  I propose  is  of  this  latter 
kind,  supplemented  by  simple  physical  tests, 
which  serve  as  a backbone  to  the  otherwise 
unchecked  judgment  of  the  examiner. 

One  of  the  proposals  is,  that  the  medical 
man  who  conducts  the  pass  examination 
should  in  addition  to  his  present  duties, 
assign  marks  to  each  candidate  according 
to  his  opinion  of  the  physical  efficiency  of 
the  candidate,  after  examining  him.  The 
practice  is  common  of  inspecting  the  candi- 
dates for  adventurous  services  before  making 
a final  selection.  It  is  certainly  sometimes, 
and  I believe  always  followed,  in  picking  out 
the  best  men  for  such  special  work  as  arctic 
and  other  exploration.  Indeed,  it  would  be 
preposterous  to  neglect  so  obvious  a precau- 
tion against  gross  mistakes. 

I have  often  heard,  or  read,  though  I cannot 
now  give  good  references,  that  when  the 
practice  of  selling  or  buying  slaves  was  prac- 
tised by  men  of  our  race,  with  few  qualms  of 
conscience,  the  slaves  were  priced  after  a 
minute  inspection.  An  experience  of  my  own, 
of  some  forty-five  years  ago,  while  travelling 
in  the  Soudan,  is  to  the  point.  An  Egyptian, 
who  possessed  little  besides  a sword,  had 
attached  himself  to  the  caravan  with  which  I 
was  travelling.  He  was  on  his  way  to  join  a 
slave-raiding  expedition  on  the  borders  of 
Abyssinia,  and  he  had,  I found  out,  consider- 
able experience  in  slave  markets.  I asked 
him  many  questions,  from  time  to  time,  about 
the  valuing  of  slaves,  and,  at  last,  begged 
him,  as  a favour,  to  price  myself,  just  as  if  I 
was  a light-coloured  African  ; for  I was 
curious  to  know  my  worth  as  an  animal.  He 
took  evident  pains,  and  I think  was  fairly 
honest,  though  with  a bias  towards  flattery. 
Having  regard  to  the  then  high  state  of  the 
market,  he  estimated  my  worth  on  the  spot,  at 
a number  of  piastres  that  was  about  equal 
to  £20. 

I had  the  opportunity,  a few  months  since, 
of  seeing  a collection  of  private  memoranda 
that  had  been  made  by  a gentleman  who  had 
occasion,  from  time  to  time,  to  select  candi- 
dates for  an  important  service.  For  reasons 
which  I can  appreciate,  he  begged  me  to 
"ive  no  clue  whatever  either  to  himself. 
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to  the  nature  of  the  service,  not  even  as  to 
nationality.  I was  amazed  at  the  variety  of 
his  epithets  (I  will  not  say  in  what  language), 
and  at  his  skilful  delineations  of  the  characters 
of  the  candidates  by  a sentence  or  two,  not 
drawn  in  coarse  blacks  and  whites,  but  with 
delicate  and  humorous  shade.  I begged  and 
prayed,  in  vain,  to  be  allowed  to  take  away 
with  me  a few  anonymous  extracts,  and  to 
publish  them.  If  this  could  have  been  done, 
they  might  have  given  considerable  impetus  to 
the  progress  of  the  rare  art  of  skilfully  drawing 
characters.  Here,  then,  I found  a case  in  which 
selection  was  largely  determined  by  inspection, 
not  of  physical  qualities  only,  but  of  demeanour 
as  well.  Character,  as  a whole,  does  not  con- 
cern us  now,  but  a manly  bearing  and  an  air  of 
general  intelligence  may  do  so  to  a certain 
degree,  and  these  might  well  be  taken  into 
some  account,  as  they  are  not  touched  by  the 
literary  examination. 

Physical  Tests . — I will  next  speak  of  the 
physical  tests  that  are  at  present  available, 
and  afterwards  of  the  way  in  which  a system 
of  marks  may  be  founded  upon  them.  So  far 
as  these  particular  tests  are  concerned,  no  lati- 
tude is  left  for  uncertainty  of  judgment.  They 
are  definite  measures  made  with  standard 
instruments.  The  uncertainty  is  confined  to 
the  value  of  the  deductions  to  be  drawn  from 
them.  They  are  as  follow  : — 

1.  Stature. 

2.  A few  other  linear  measures,  sufficient  to 
show  whether  the  principal  dimensions  of  the 
body  are  or  are  not  well  proportioned.  These 
include  the  span  of  the  arms,  the  height  above 
the  seat  of  the  ^chair  when  sitting,  and  the 
length  of  neck. 

3.  Weight. 

4.  Strength  of  grasp. 

5.  Breathing  capacity. 

6.  Quickness  of  response  to  a signal  by 

sound. 

7.  Quickness  of  muscular  action. 

8.  Simple  tests  of  vision. 

9.  Ditto  of  hearing. 

The  length  of  time  requisite  to  make  a set 
of  these  measures  is  less  than  a quarter  of  an 
hour.  I have  caused  many  thousand  sets  to 
be  taken  that  were  more  extensive  than  these, 
and  which  severally  occupied  little  more  than 
that  time.  Some  were  carried  on  at  an  anthro- 
pometric laboratory  that  I set  up  in  the  Inter- 
national Health  Exhibition  in  1884,  and  the  rest 
at  another  that  has  been  for  two  years  in  opera- 
tion in  the  western  galleries  of  the  science 
collections  at  South  Kensington.  The  work- 


ing of  the  process  is  therefore  thoroughly 
understood.  So  is  its  total  cost,  which 
including  superintendence,  registration,  and 
bookwork,  need  not,  under  judicious  manage- 
ment, exceed  6d.  per  head. 

Instruments.—!  exhibit  a few  of  the 
instruments  I am  now  using.  They  are 
mostly  well  known,  but  that  for  the  measuring 
the  quickness  of  response  has  been  got 
into  its  present  very  convenient  shape  only 
about  a year  since,*  and  that  for  quick* 
ness  of  muscular  action  has  been  contrived 
still  more  lately. f It  is  almost  needless  to  say 
that  both  of  these  qualities  can  be  measured 
by  more  than  one  elaborate  and  troublesome 
method.  For  instance,  by  electrical  action  on 
a very  light  style,  that  lightly  scratches  the 
smoked  surface  of  a revolving  cylinder,  whose 
rate  of  movement  is  recorded  by  another  style- 
attached  to  the  end  of  a stiff  spring,  and 
which  is  maintained  in  vibration  by  an  electrical 
impulse  at  the  end  of  each  excursion.  This 
instrument  is  familial  to  physiological  students, 
and  is  most  exact  in  its  records  ; but  it  is  far 
too  troublesome  for  the  purposes  which  we 
are  now  concerned.  Hipp’s  chronograph  is 
less  troublesome,  but  it,  too,  is  tedious.  Some- 
thing much  readier  to  use  and  simpler  to  read 
off,  is  necessary  if  many  persons  are  to  be 
tested  in  rapid  succession.  The  two  instru- 
ments that  I exhibit  fulfil  these  requirements, 
and  are  at  the  same  time  more  exact  than  is. 
really  needed. 

The  most  difficult  of  the  measures  is  that  of 
the  keenness  of  hearing.  It  is  impossible, 
under  the  conditions  of  an  examination,  to 
obtain  standard  sounds,  because  the  loudness 
of  any  note  or  noise  is  largely  affected  by  the 
arrangements  of  the  room  in  which  the  instru- 
ment may  be  set.  The  test  to  be  employed 
must,  I fear,  be  of  a very  ordinary  kind,  andi 
of  the  same  general  character  as  the  greatest 
distance  at  which  a particular  watch  can  be 
heard  to  tick,  or  a small  electric  bell  to  tingle. 

I will  not  occupy  time  by  explaining  the 
process  of  performing  the  physical  tests. 
They  have  been  often  described,  and  can  be 
seen  in  operation  nt  my  laboratory  by  any  one 
who  chooses  to  go  there,  for  it  has  hitherto 
been  and  still  is  freely  open  to  the  public.  It 
is  entered  from  the  new  Imperial  Institute 
road,  near  to  its  end  in  Queen’s  Gate. 

Marks.— The  question  is,  what  to  do  with 

* For  first  account  see  “ Journ.  Anthrop.  Inst.,’’  xix.  1,  p. 
28  ; for  a second  account,  Report  Brit.  Assoc,  for  1^89,”- 
p.  784. 

i “ Journ.  Anthrop.  Inst./'  xx.  2,  p.  20Q 
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t’ie  msatures  after  we  have  got  them  ? How 
are  lh>  y to  be  utilised  as  a basis  for  assigning 
a just  allotment  of  marks  ? The  real  difficulty 
lies  in  these  details,  and  not  in  accepting  the 
general  principle  of  the  proposed  examination. 
Later  on  I shall  describe  the  safest  guidance 
for  drawing  up  a scheme  of  marks,  but  it  is 
hardly  available  now.  It  would  be  attained 
after  trying  that  tentative  and  provisional 
system  which  is  asked  for.  There  are  three 
groups  of  faculties  that  must  be  dealt  with 
differently. 

First  Group. — The  more  highly  a man  is 
gifted  with  the  five  following  faculties,  the 
better  it  would  be  for  him  in  such  posts  as  we 
are  considering: — Absolute  strength,  quick- 
ness of  response,  swiftness  of  muscular  action, 
keenness  of  vision,  keenness  of  hearing. 
These  faculties  are  also  fairly  independent  of 
one  another.  It  follows  that  we  might  with 
propriety  mark  the  candidates  according  to 
their  measured  achievement.  Again,  it  is  a 
rough-and-ready  practice  to  arbitrarily  fix  two 
limits  in  each  case.  Those  who  fall  beneath 
the  lowest  limit  are  to  obtain  no  marks  at 
all.  Those  who  exceed  the  highest  are  to 
obtain  a certain  maximum  of  them  ; for 
simplicity  of  illustration  let  us  say  ten.  Then 
an  achievement  halfway  between  the  limits 
counts  as  five,  and  others  proportionately. 
This  is  by  no  means  an  ideally  exact  way,  but 
it  is  good  enough  for  our  present  purpose.  In 
arbitrarily  fixing  the  limits,  we  must  be  guided 
by  some  reasonable  idea,  and  the  one  I should 
suggest  is  to  take,  either  exactly  or  approxi- 
mately, the  lines  that  respectively  cut  off  the 
lowest  5 per  cent,  and  the  highest  5 per  cent, 
of  men  of  the  same  age  and  social  status  as  the 
candidates.  I possess  plenty  of  such  statistical 
measures  as  these,  which  are  very  nearly, 
if  not  exactly,  applicable  to  the  candidates 
in  view.  It  will  be  sufficient  to  give, 
merely  as  an  example,  a J few  figures  from 
a table  of  values  that  I compiled  from 
the  measures  taken  at  the  International 
Health  Exhibition  of  youths  between  the  ages 
of  23  and  26.  The  upper  and  lower  limits  for 
•strength  of  grasp  are  here  56  and  96  lbs.  Five 
per  cent,  of  the  whole  number  stood  below  the 
first  limit,  and  5 per  cent,  above  the  second  ; 
but,  according  to  the  principal  laid  down,  we 
arbitrarily  refuse  either  to  give  negative  marks 
for  the  very  weak,  or  more  than  a certain 
maximum  of  marks  to  any  man,  however 
strong. 

To  reduce  all  this  to  as  simple  form  as 
possible,  let  us  suppose  a maximum  of  ten 


marks ; then  we  might  change  the  limits  a 
little,  for  the  sake  of  obtaining  round  numbers, 
and  allot  no  mark  for  a strength  under  55  lbs., 
and  one  mark  for  each  additional  5 lbs.  above 
that  limit,  up  to  105  lbs.,  as  a maximum.  If 
the  maximum  marks  were  to  be  other  than 
ten,  the  rule  would  be  modified  accordingly, 
but  the  general  principle  would  be  the  same. 
There  is  no  difficulty  of  importance  in  this 
method  of  devising  a system  of  marks.  Neither 
would  there  be  any  difficulty  in  its  practical 
application.  The  marks  might  be  engraved 
on  the  scales  of  the  various  instruments, 
together  with  the  correction  to  be  applied  for 
age  in  the  case  of  absolute  strength  and  of 
swiftness. 

The  maximum  number  to  be  allotted  to  each 
of  the  five  faculties*  I have  mentioned  would 
have  to  be  arbitrarily  determined,  according 
to  some  common  sense  view  of  the  whole  case. 

Second  Group. — A second  class  of  qualities 
has  to  be  estimated  relatively  to  one  of  the 
others,  not  independently  or  separately,  like 
those  just  discussed.  At  least  three  faculties 
fall  within  this  group,  namely,  strength  and 
swiftness,  considered  from  a fresh  point  of 
view,  and  breathing  capacity.  Here  the 
examiner  would  probably  work  with  printed 
tables,  in  each  of  which  the  measures  of  one 
faculty  would  be  arranged  along  the  top  at  the 
heads  of  successive  columns,  and  those  of  the 
related  faculty  down  the  side  at  the  beginnings 
of  successive  lines.  The  marks  and  the  age 
correction  would  be  read  off  in  the  square 
where  the  appropriate  column  and  line  crossed 
each  other. 

In  the  sense  in  which  strength  is  now  to  be 
considered,  a racer  is  stronger  than  a cart- 
horse. Though  he  cannot  perform  the  same 
amount  of  work  measured  in  foot-pounds,  he  is 
able  to  transport  himself,  and  move  his  limbs 
the  more  easily  of  the  two.  His  strength, 
relatively  to  his  weight,  is  greater  than  that  of 
the  cart-horse.  It  is  easy  to  express  the  value 
of  this  fraction.  Strength  is  supposed  always 
to  be  measured  in  the^same  units : say,  in  the 
number  of  pounds  weight  that  the  grasp  can 
resist.  Weight  3s  also  supposed  to  be  always 
measured  in  the  same  units  : say,  in  pounds 


* I may  here  mention  that  the  literature  connected  with 
“ Reaction  Time  ” is  voluminous.  It  has  been  much  ex- 
perimented on,  because  it  affords  a powerful  aid  to 
psychological  research.  A remarkably  clear  and  able  com- 
pendium of  what  has  been  achieved  by  its  measurement  has 
just  been  published  in  a little  book  by  Professor  Jastrow, 
called  “ Time  Relations  of  Mental  Phenomena.  ’’  (Hodges: 
New  York,  1890.)  A very  useful  bibliography  of  works  of 
reference  is  contained  in  it. 
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also.  Then  the  fraction  we  want  has  the  units 
of  strength  for  the  numerator,  and  units  of 
weight  for  the  denominator,  which  is  easily 
turned  into  an  ordinary  decimal.  Then,  just 
as  in  the  first  method,  we  find  two  limits  of 
value.  Those  whose  record  falls  beneath  the 
lower  limit  receive  no  marks  at  all ; those 
who  rise  above  the  upper,  receive  the  maximum. 

Swiftness  should  also  be  treated  relatively  to 
weight,  though  not  as  a fraction  but  as  a 
a product.  The  units  of  swiftness  have  to  be 
multiplied  into  the  units  of  strength,  to 
measure  the  momentum  of  a blow  or  of  a 
rush. 

Lung  capacity  has  to  be  treated  on  parallel 
lines  to  strength.  The  human  body  is  a 
locomotive  worked  by  a chemical  engine.  It 
is  stoked  with  food,  and  pumps  in  air  to  burn 
waste  products  ; then  it  pumps  out  the  air 
after  it  has  been  vitiated  by  the  burnt  pro- 
ducts, doing  this  in  alternate  rythm.  A 
respiratory  apparatus,  that  is  amply  large 
enough  for  a small  human  body,  may  be  alto- 
gether inadequate  for  a larger  one.  Therefore 
it  is  the  lung  capacity  relatively  to  the  size  of 
the  body  that  concerns  us,  and  not  the  lung 
capacity  in  an  absolute  sense.  We  have  to 
regard  the  fraction  in  which  the  numerator  is 
the  number,  say,  of  cubic  inches  of  lung 
capacity,  and  the  denominator  is  the  number, 
say,  of  pounds  in  the  weight,  or  else  some 
function  of  the  number  of  inches  in  the  stature. 
The  marks  can  then  be  assigned  as  before. 

Third  Group. — As  regards  symmetry,  I 
have  little  of  my  own  to  say  that  is  worth 
saying.  The  normal  proportions  of  the  body 
are  pretty  well  known  in  the  different  races, 
and  it  is  presumable  that  a wide  departure 
from  them  in  any  direction  is  prejudicial. 
We  have  here  an  instance  of  a third  class 
of  qualities,  where  the  broad  belt  of  average 
values  would  receive  full  marks,  and  deviations 
outside  of  it  on  either  hand,  would  receive 
fewer,  until  at  the  limits  roughly  determined 
as  before  on  the  5 per  cent,  principle,  they 
became  nil.  There  is  at  least  one  simple 
method  of  rapidly  finding  out  the  marks  to  be 
assigned  in  the  cases  that  fall  within  this 
group,  but  I will  not  stop  to  describe  it,  as  I 
cannot  do  so  very  briefly. 

Stature  is  another  instance  of  the  same  sort. 
It  is  largely  dependent  on  race,  but  in  each 
race  there  is  a normal  value.  Moderate  de- 
partures from  the  normal  are  not  important, 
but  wide  ones  are,  whether  in  excess  or  de- 
ficiency. Some  information  about  this  is  to 
be  found  in  Gould’s  “Statistics  of  the  American 


War,”  published  by  the  Medical  Department 
of  the  United  States. 

It  will  now,  I hope,  be  understood  that  there 
is  no  important  difficulty  of  principle  in  assign- 
ing fair  marks  to  the  results  of  physical  tests, 
and  that  if  the  principle  is  agreed  upon  in 
the  sense  just  explained,  its  practical  applica- 
tion is  simple. 

These  physical  tests  would  afford  guidance 
to  the  examiner  in  assigning  the  marks  he  has 
to  give  according  to  the  result  of  his  inspection. 
If  his  judgment  appears  to  b 2 contradicted  by 
the  tests,  he  would  reconsider  it ; if  corrobo- 
rated by  them,  he  would  feel  the  more  assurance 
in  his  view.  The  tests  would  afford  a valuable 
safeguard  to  the  correctness  of  the  final 
opinion  of  the  examiner. 

All  that  have  thus  far  been  proposed  could 
be  carried  into  effect  at  once.  I shall  after- 
wards discuss  the  directions  in  which  the 
experience  of  a few  years  might  be  expected 
to  suggest  improvements.  In  the  meantime 
it  will  be  well  to  answer  objections  that  have 
been  brought  against  the  proposal  generally. 

First  Objection. — The  two  objections  that 
have  been  most  frequently  urged  are  merely 
blows  in  the  air,  struck  wide  of  the  scheme,  as 
it  will  be  easy  to  show.  The  first  is  that  certain 
great  commanders  and  strategists  had  a poor 
physique,  and  would  have  been  excluded  by 
the  proposed  tests  from  the  profession  in 
which  they  afterwards  distinguished  them- 
selves ; that  Nelson,  for  example,  would  have 
been  excluded.  The  reply  is  that  the  pro- 
posed plan  does  not  peremptorily  exclude  any- 
body on  the  ground  of  poor  physique.  There 
exists  already  a very  salutary  medical  pass  ex- 
amination that  excludes  youths  who  appear  to 
be  distinctly  unfitted  for  active  service ; but 
the  new  and  additional  proposal  merely  asks 
that  a candidate  who  is  below  par  in  bodily 
powers  should  be  above  par  in  mental  powers 
as  a counterpoise.  There  is  a rather  broad 
belt  of  barely  distinguishable  degrees  of 
mediocrity  of  mind,  through  or  near  to  which 
the  line  runs  that  divides  success  from  failure 
in  the  ordinary  competitive  examinations.  But 
among  the  candidates  who  fall  within  this  belt 
we  may  expect  to  find  just  as  great  a variety 
of  bodily  powers  as  among  any  other  group  of 
candidates.  It  is  upon  these  only  that  the 
proposal  to  give  moderate  marks  for  physical 
efficiency  would  have  any  effect  of  import- 
ance. It  would  raise  some  men  of  mediocre 
intellect,  but  of  powerful  frames,  into  the 
pleasant  table-land  of  success,  and  it  would 
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depress  an  equal  number  of  men  of  almost 
equal  mediocrity  of  intellect  but  with  puny 
bodies  as  well,  into  the  gulf  of  failure. 
The  State  would  gain  by  the  exchange.  As 
for  the  candidates  who  had  a fair  place  in  the 
literary  class  list,  the  total  want  of  extra 
marks  for  bodily  efficiency  would  be  insufficient 
to  exclude  them.  It  would  only  make  them 
lose  a few  places. 

The  discovery  of  Dr.  Venn*  is  most  impor- 
tant to  us  here.  He  found  that  the  three 
classes  of  high  honour  men,  poll  men,  and  of 
those  who  were  intermediate  between  the  two, 
have  on  the  whole  almost  exactly  the  same 
average  physical  faculties,  and  that  the 
degree  of  individual  variation  amongst  them 
is  the  same  in  both  classes.  He  discussed 
with  thoroughness  and  ingenuity  two  con- 
siderable batches  of  measurements  that  were 
made  at  Cambridge  with  some  instruments  I 
had  set  up  there,  both  of  which  told  the  same 
tale  independently.  That  men  who  are 
mediocre  in  intellect  are  not  also  mediocre  in 
physique,  but  are  just  as  variable  as  any 
others,  has  therefore  been  shown  to  be  a 
trustworthy  fact,  and  the  absurdity  of  taking 
no  account  of  their  variability  becomes  con- 
spicuous. 

Second  Objection. — The  second  objection 
is  that  these  tests  take  no  account  at  all  of 
the  important  quality  of  energy,  which  in- 
cludes pluck,  strong  will,  and  endurance.  I 
fully  grant  it,  but  half  a loaf  is  better  than  no 
bread.  The  proposed  tests  tell  us  something 
useful  that  was  disregarded  before.  They  do 
not  profess  to  cover  all  the  lacimce  left  by  a 
literary  examination.  There  remain  an 
abundance  of  important  points  of  character, 
moral  and  other,  that  are  wholly  undealt  with. 
We  must  be  content  with  what  we  can  get.  It 
is  not  impossible  that  practicable  tests  of 
energy  in  some  of  its  forms  may  yet  be 
discovered.  It  must  be  associated  with 
physiological  signs  that  we  have  not  yet  had 
the  wit  to  discover.  The  power  of  enduring 
fatigue  evades  measurement,  owing  to  its 
being  largely  affected  by  practice  and  athletic 
training  ; and  there  occurs,  as  yet,  no  way  of 
estimating  these  disturbing  causes.  Put  one 
of  two  similar  youths  into  high  training,  and 
he  will  climb  mountains,  run  races,  and  so 
forth,  without  any  disturbance  to  his  health, 
which  the  other  could  not  attempt  without 
serious  risk.  It  is  greatly  to  be  regretted  that 
we  can  devise  no  test  for  natural  energy.  It 
is  a characteristic  of  great  men  to  have  an 

* See  .Vi it  me,  1838-90. 


unusually  large  share  of  it.  Sometimes  it  ( 
shows  itself  in  mental  work,  sometimes  in  , 
bodily  work ; often  in  both  combined.  The 
work  got  through  by  great  commanders,  with-  i 
out  injuring  their  health,  is  enormous.  Brief  | 
hours  of  sleep,  harrassing  anxieties,  multi- 
farious objects  of  attention,  climatic  changes-, 
are  borne  for  months.  Now  and  then  occur 
the  arduous  preparations  for  a great  battle, 
the  fighting  it,  and  afterwards  a minute  and 
lucid  despatch  has  been  written,  perhaps  in 
the  late  evening  of  the  same  day. 

Third  Objection. — Another  objection  con- 
cerns the  untrustworthiness  of  the  results  o-f  '■ 
examination.  There  is  no  reason  to  suppose 
that  physical  tests  would  be  more  untrust- 
worthy than  literary  ones  ; indeed,  such 
experiments  as  have  been  made  point  the 
other  way.  I do  not  champion  the  system  o-f 
examination,  but  as  we  have  it,  and  as  no  one 
can  devise  a better  way  of  selecting  candidates, 
we  ought  to  increase  its  value  by  making  it 
less  one-sided.  Those  who  desire  to  have  a 
definite  notion  of  the  variability  of  judgment 
in  literary  matters  among  examiners,  should 
study  the  careful  and  ingenious  memoir  by 
Prof.  F.  Y.  Edgeworth  in  the  current  number 
of  the  Statistical  journal. 

Need  of  further  data. — Before  it  is  possi- 
ble to  devise  as  good  a system  of  physical 
tests  as  we  may  reasonably  hope  at  some  time 
to  obtain,  we  require  observations  in  sufficient 
number  and  in  a sufficiently  exact  form. 

Worth  of  Physical  Tests. — We  have,  for  i 
example,  to  compare  the  rank  in  physical 
efficiency  that  is  assigned  to  youths  by  tests  ■ 
and  inspection  with  the  rank  that  they  hold 
according  to  the  consensus  of  their  fellows  j 
and  competitors  in  athletic  sports.  We  should  i; 
thereby  ascertain  more  exactly  than  we  can  do 
now  the  relative  importance  that  ought  to  be 
assigned  to  the  various  tests. 

Promise  in  Youth. — Again,  we  have  to  i 
compare  the  physique  and  promises  of  youth 
with  their  achievements  in  after-life.  Now,  | 
we  obviously  cannot  examine  into  this 
relation  unless  records  are  preserved  and  !; 
are  easily  accessible  of  the  physical  powers  j 
of  youths.  We  require  statistical  data  on  j 
a large  scale  before  it  is  possible  to  deduce 
trustworthy  conclusions  ; and  it  seems 
impossible  to  establish  the  needed  system 
of  records,  except  under  the  stimulus  of  I 
such  examinations  as  I have  in  view.  If  I 
the  present  conditions  continue  unchanged, 
inquiries  into  the  important  question  I have 
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indicated  will  linger  on  indefinitely.  It  will 
remain  in  the  hands  of  a few  amateurs,  whose 
energies  are  largely  absorbed  by  the  almost 
hopeless  task  of  searching  for  materials. 
Apply  the  stimulus  of  examination,  and  not 
only  will  the  required  data  begin  to  accumu- 
late, but  many  intelligent  schoolmasters  and 
others  will  feel  it  a matter  of  business  to 
discuss  them.  There  ought  to  be  no  difficulty 
in  finding  out  the  physical  antecedents  of 
every  man  when  he  was  a youth.  It  is  easily 
to  be  done  in  respect  to  his  class  place  in 
literary  examinations,  and  the  value  of  these 
in  forecasting  his  future  can  be  discussed ; 
but  there  are  absolutely  no  records  worthy  of 
trust,  on  a sufficient  scale,  in  respect  to  his 
physical  powers. 

Vigour  of  Eminent  Anglo-Indians. — I 
may  here  mention  an  observation  that  im- 
pressed me  a good  deal  at  the  time.  On  the 
eve  of  the  departure  of  the  late  Sir  Bartle 
Frere  on  a high  political  mission  to  Africa, 
his  numerous  friends  entertained  him  at  a 
farewell  banquet.  I was  present,  and  seized 
the  opportunity  of  estimating,  as  dispassion- 
ately and  as  carefully  as  I could,  the  average 
physical  appearance  of  the  eminent  Anglo- 
Indians,  who  were  the  preponderating  element 
in  the  party.  I was  the  more  moved  to  do 
so  because  the  first  feeling  was  one  of 
surprise  at  the  difference  between  what  they 
were  and  what  I had  expected.  1 was  pre- 
pared to  see  a collection  of  bilious  and 
worn-out  men.  Net  a bit  of  it;  they  were 
remarkably  hale  and  vigorous.  They  were 
above  the  average  stature  and  breadth — there 
was  an  air  of  force  and  power  about  them. 
They  were  as  fine  a collection  of  human  animals 
as  I have  ever  seen.  I am  sure  that  such 
examiners  as  those  I have  in  view,  would  have 
given  high  marks  to  most  of  them  for  physi- 
cal efficiency. 

Tolerance  of  Tropical  Climates. — Our 
ignorance  is  crass  in  respect  of  not  a few 
elementary  questions  of  national  importance, 
which  cannot  be  answered  until  the  habit  of 
preserving  physical  records  of  youths  shall 
have  become  more  common  than  it  is. 
One  of  these  regards  the  indications  that  a 
youth  will  or  will  not  be  able  to  keep  his  health 
in  a hot  and  feverish  climate.  No  inquiry  has 
ever  been  made  into  these  with  the  thoroughness 
and  precision  that  the  question  obviously  de- 
serves. There  is  great  variability  among  men 
and  animals  of  the  same  race  in  their  power  of  I 
enduring  malaria  and  changes  of  climate.  It 
has  happened  that  I have  been  more  than  a 


third  of  a century  closely  associated  with  the 
doings  of  the  Royal  Geographical  Society, 
and  during  that  time  I have  often  had  occasion 
to  remark  the  ease  with  which  the  constitu- 
tions of  successful  explorers  have  thrown 
off  the  effects  of  fever.  They  may  have  been 
attacked  frequently  and  severely  but  the 
malady  rarely  takes  so  strong  a hold, 
as  to  leave  them  permanent  invalids.  Still 
less  does  it  kill  them,  as  it  speedily  kills  many 
others  who  were,  to  all  appearances,  equally 
vigorous  and  energetic.  A careful  investiga- 
tion of  numerous  cases  would  probably  show 
that  physiological  signs  might  be  discerned 
during  youth,  either  of  a natural  immunity 
from  malarious  fever,  or  of  a disposition  towards 
it.  It  is  cruel  and  costly  to  tempt  youths  to- 
the  tropics  who  are  less  constitutionally 
capable  than  others  of  thriving  there.  If  we 
could  distinguish  those  who  are  fittest  for  life 
in  hot  countries,  we  should  select  them 
even  though  in  other  respects  they  may  be 
somewhat  wanting.  The  tropical  possessions 
of  England  are  become  so  large  that  it  is  a 
matter  of  national  importance  to  investigate 
this  question  thoroughly.  It  may  yet  be 
possible  to  find  varieties  of  our  race  who  are 
capable  of  permanently  establishing  their 
families  in  those  climates. 


It  would  be  easy  to  enlarge  on  the  topic  of 
our  astounding  and  contented  ignorance  of 
very  elementary  questions  in  respect  to  the 
choice  of  the  men  who  are  most  likely  to  suc- 
ceed in  special  services,  but  enough  has  been 
said  to  show  the  need  of  stimulating  a demand 
for  the  collection  of  trustworthy  records.  No- 
stimulus  would  approach  in  efficiency  to  that  of 
establishing  physical  tests  in  connection  with 
certain  of  the  competitive  examinations.  If 
this  were  done  provisionally,  as  proposed,  and 
on  a small  scale,  many  persons  who  are  con- 
nected with  education,  or  with  the  public- 
services,  would  interest  themselves  warmly  in 
the  subject.  It  would  become  a matter  of 
present  importance  to  themselves,  and  what  is 
now  only  an  academic  question  would  be  raised 
to  the  rank  of  a practical  one. 

I trust  now  that  the  two  points  have  been 
established  that  it  has  been  the  object  of  these 
remarks  to  prove.  First,  that  it  is  possible  at 
once  to  devise  a system  of  physical  tests  and 
inspection  that  shall  be  of  real  utility. 
Secondly,  that  in  addition  to  its  present 
value  it  would  afford  a necessary  first  step 
towards  a more  satisfactory  scheme. 
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DISCUSSION. 

The  Chairman  said  that  this  paper  would  afford 
ample  scope  for  discussion,  as  the  subject  was  one  on 
which  wide  difference  of  opinion  might  exist,  not, 
indeed,  on  the  principle  itself,  which  was  now  con- 
ceded, for  in  many  examinations  physical  tests  were 
to  a certain  extent  already  used.  The  more  difficult 
question  to  answer  was  the  relative  value  to  be 
attached  to  these  tests,  not  only  in  comparison  with 
literary  work,  but  the  relative  value  of  the  different 
tests  themselves.  To  express  it  broadly,  some  might 
attach  more  importance  to  tests  for  mere  strength, 
and  some  to  those  for  physical  health.  He  noticed 
that  the  author  did  not  give  so  much  prominence  to 
personal  and  family  history  as  some  might  be  dis- 
posed to  do.  He  took  it  Mr.  Galton’s  motto  would 
be  rnens  sana  in  corpore  sano , but  there  was  a very 
broad  and  deep  distinction  between  health  and 
strength. 

Admiral  Colomb  said  the  subject  of  physical 
tests  in  competitive  examinations  was  familiar  now 
to  every  one  in  the  army  and  navy,  because  it  had 
been  so  much  tallfed  about,  but  until  to-night  he  had 
only  heard  of  it  in  connection  with  athletic  competi- 
tions, which  Mr.  Galton  proposed  to  discard  alto- 
gether. So  far  as  he  understood  the  proposal,  it  would 
bring  forward  some  useful  men  whose  mental  capacity 
was  possibly  a little  below  par,  but  who  made  up 
for  the  deficiency  by  their  physical  qualifications. 
Whether  the  Government  would  ever  tentatively 
adopt  such  a system  was  a question,  but  one 
point  struck  him  which  might  have  some  weight. 
In  the  old  .days  a large  number  of  officers  were 
entered  for  both  the  army  and  the  navy,  and  were 
then  left  to  sink  or  swim  as  they  could,  and  there 
was  a sort  of  natural  selection  out  of  an  immense 
body,  the  best  men  being  retained  for  the  services, 
and  the  others  disappearing.  That  system  had  been 
abandoned,  and  by  means  of  artificial  tests  the  field 
from  which  officers  were  drawn  was  very  much 
reduced.  It  therefore  seemed  desirable  to  make  the 
examinations  as  complete  as  the  knowledge  of  the 
time  allowed,  and  he  certainly  thought  that  the  tests 
described  would  help  in  selecting  the  best  men  and 
rejecting  the  worst.  He  should  have  thought  a test 
of  energy  and  possible  capacity  might  be  obtained 
from  the  pulse,  the  rapidity  of  the  breathing  and  the 
cfTect  of  starts,  and  especially  from  the  condition  of  the 
digestion.  It  was  an  old  saying  that  a man  “ had  no 
stomach  for  a fight,”  and  he  thought  there  was  more 
in  that  than  a mere  trope.  A man’s  want  of  courage 
might  come  from  not  having  a good  digestion. 
In  the  excessive  fear  experienced  in  dreams,  the 
sensation  felt  on  waking  was  always  about  the 
diaphragm,  and  when  startled  by  a sudden  ap- 
parition he  had  felt  the  same  sensation  himself  in 
that  part ; so  that  probably  digestion  had  a good 
deal  to  do  with  what  was  called  courage  and  energy. 
One  physical  test  not  referred  to  was  the  cause  of 


more  rejection  in  the  navy  than  almost  any  other,  . 
and  that  was  the  teeth.  Men  whose  teeth  decayed 
when  young  were  almost  always  rejected  for  the  navy,  l 
because  it  was  said  to  show  a bad  constitution  and  to  ; 
prevent  good  digestion. 

Dr.  Delepine  said  he  had  been  obliged  for  some  | 
time  o study  this  question,  for  the  purpose  of  pro-  ► 
viJing  information  in  certain  quarters,  and  he  had 
become  acquainted,  probably,  with  all  the  statistics  1 
and  methods  proposed  for  testing  the  physical  j 
powers ; but  the  result  was  that  very  few  data 
existed  which  could  be  applied  to  candidates  of  the  : 
age  of  those  who  came  up  for  examination,  and  those  t 
which  did  exist  were  often  not  sufficiently  accurate  it 
to  allow  of  any  system  being  based  upon  them,  tj 
The  only  data  at  present  were  those  collected  by  i 
Dr.  Roberts  some  few  years  ago,  in  which  the  ' 
questions  of  age,  occupation,  and  the  correlation  of 
measurements  had  been  compared  ; and  even  in  those 
tables  a great  many  things  were  wanting,  which  Mr.  | 
Galton  had  either  provided,  or,  he  hoped,  would  pro- 
vide before  long.  The  great  difficulty  seemed  to  him  ; 
to  be  the  correlation  of  the  measurements  of  height,  f 
weight,  muscular  power,  and  respiratory  capacity. 
If  they  were  paired  two  by  two,  as  Mr.  Galton  j 
suggested,  certain  important  connections  were  apt  ! 
to  be  overlooked ; for  instance,  if  a man  of  a j 
certain  height  weighed  a little  more  than  he  should 
— if  his  muscular  power  and  breathing  capacity  were  f 
not  taken  at  the  same  time,  the  excess  of  weight 
would  be  deemed  rather  a deficiency,  but  if  it  were 
found  that  he  had  unusual  mnscular  power,  it 
was  evident  that  the  excess  of  weight  might 
be  due  to  a larger  amount  of  muscle  than  the  I 
normal,  and  therefore  the  excess  of  weight  would  be  j 
a good  feature.  In  the  same  way  a man  who  j 
measured  more  round  the  chest  than  he  should, 
might  be  either  too  stout  or  more  muscular  than 
usual,  or  he  might  have  a larger  development  of  the  > 
lungs  than  normal.  By  taking  all  these  four  factors  I 
together  all  the  required  data  were  obtained.  It 
would  be  impossible  to  obtain  a satisfactory  system  : 
of  marking  unless  four  or  five  measures  were  taken  at 
the  same  time,  and  due  correlation  of  the  results  must  l 
always  have  a chief  place.  There  were  other  points  | 
which  were  not  correlated,  and  which  could  be  i 
estimated  on  their  own  account ; a man  with  good 
sight  was  certainly  better  than  one  with  bad  sight,  j 
and  the  same  might  be  said  of  bad  hearing.  In  j 
awarding  the  marks  also  it  should  be  remembered  I 
that  the  mean  men  of  their  race  were  generally 
found  more  serviceable  than  either  very  tall  or  very  j 
short  men.  The  mean  man,  therefore,  should  have  i 
the  maximum  marks.  It  should  also  be  re- 
uiembered  that  there  were  two  means,  and  some- 1 
times  more  than  two,  in  many  races,  which  might  be  I 
influenced  by  the  occupation  of  the  person  himself  or  I 
his  ancestors. 

Dr.  Black  (late  Surgeon-Major)  said  he  had  had  i 
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considerable  experience  in  examining  recruits,  both 
officers  and  privates,  and  he  thoroughly  appreciated 
the  great  and  growing  importance  of  this  subject. 
The  acquisition  of  this  knowledge  would  eventually 
be  of  great  service  to  the  public,  and  would  enable 
parents  and  tutors  to  judge  of  the  character  of  the 
candidates  they  produced  either  for  the  public  or 
private  service.  Mr.  Galton  disclaimed  any  kind  of 
athletic  exercises  in  examination,  and  reduced  his 
observations  to  the  powers  of  the  candidates — mental, 
muscular,  and  nervous.  Observations  as  to  some 
physical  features,  stature,  &c.,  had  been  made  for 
years  and  years,  and  there  were  piles  of  books  at  the 
Admiralty  and  War-office  containing  the  records  of 
centuries ; but  new  branches  of  inquiry  were  now 
opened  up  which  were  still  capable  of  much  greater 
development.  The  power  of  will,  for  instance, 
could  be  exemplified  by  the  stroke  or  blow  of  the 
fist,  if  the  instrument  were  properly  adjusted. 
Another  point  was  the  power  of  the  voice,  which  was 
of  great  importance  both  to  the  private  seaman  as 
well  as  the  officer.  The  captain  or  the  colonel  had 
to  make  his  voice  heard  on  parade,  and  the  boat- 
swain also  had  often  to  produce  his  voice  in  the  most 
decisive  and  peremptory  manner.  Mr.  Galton  had 
an  instrument  for  testing  the  strength  of  the  arm, 
but  it  was  equally  important  to  test  the  strength  of 
the  leg.  Nothing  could  be  of  greater  importance  to 
a commanding  officer  than  to  know  the  power  of  his 
regiment  to  march  ; but  that  had  not  hitherto  been 
at  all  investigated  by  any  instrumental  method ; it 
was  judged  of  simply  by  the  eye  and  other  means  ; 
but  it  could  scarcely  be  judged  of  by  the 
appearance  of  the  men.  It  was  well  known 
that  the  British  private  was  not  good  at  march- 
ing, though  he  might  have  a good  physical  appear- 
ance and  be  a good  boxer ; the  Frenchman  would 
beat  him  in  marching,  and  the  reason  of  that 
should  be  ascertained,  for  it  had  not  yet  been  in- 
vestigated by  physical  observation.  Again,  the 
power  of  balancing  was  a good  test  of  the  perfection 
of  the  whole  system.  Recruits  were  tested  by 
standing  on  one  leg ; that  power  of  balancing  showed 
the  perfection  of  the  nervous  system,  both  in  the 
spinal  cord  and  in  the  brain.  It  was  also  important 
to  ascertain  whether  a man  were  left-handed  or  not ; 
both  feet  and  both  hands  should  be  of  equal  power, 
and  both  legs  also.  In  fact  the  suggestions  which 
might  be  made  were  almost  innumerable,  and  he 
only  threw  these  out  as  perhaps  worth  consideration. 

Sir  Douglas  Galton,  K.C.B.,  F.R.S.,  thought 
one  of  the  great  advantages  which  wonld  result  from 
adopting  this  system  of  examination  would  be  that  it 
would  direct  public  attention  more  to  the  necessity  for 
combining  some  system  of  physical  trainingwith  educa- 
tion. At  present,  in  the  elementary  schools,  we  were 
only  developing  one  half  of  the  children  ; and  it  was 
most  essential,  if  we  were  to  produce  a race  which 
should  at  all  compare  with  the  pictures  on  the  walls 
— the  Greeks,  who  were  the  most  highly  civilised 


race  the  world  had  ever  seen — that  the  physical,  as 
well  as  the  mental  qualities  of  the  children  should 
be  developed ; and  their  mental  powers  could  not  be 
developed  unless  their  physical  powers  were  developed 
also.  On  this  account,  it  was  of  the  highest 
importance  that  the  Government  should  recognise  the 
great  labours  of  Mr.  Francis  Galton  ; and  he  trusted 
that  before  long  some  practical  measures  would  be 
taken  to  adopt  this  system  of  marks  in  public  exami- 
nations. 

Mr.  Rogers  pointed  out  that  a great  many 
civilians  were  now  sent  out  to  India  of  very  different 
races,  and  that  Bengalees,  Parsees,  and  people  from 
the  upper  provinces  competed  with  Englishmen* 
Irishmen,  and  Scotchmen,  and  therefore  he  thought 
that  the  idea  of  putting  them  through  a competitive 
examination  in  athletics  might  be  relegated  to  the 
future.  But  after  they  had  been  through  a literary 
course  no  one  should  be  allowed  to  go  to  India  unless 
he  was  able  to  ride  on  horseback,  and  showed  a 
certain  amount  of  physical  energy- 

Mr.  Galton,  in  reply,  said  one  point  made  by  the 
Chairman  was  that  he  had  not  said  anything  about 
heredity.  He  could  only  say  that  it  was  with  great 
difficulty  he  refrained,  but  he  thought  it  better  not  to 
encumber  his  paper  with  that  important  subject. 
He  had  been  struck  with  the  suggestion  for  testing 
the  voice,  and  thought  it  would  be  very  easy  to  devise 
an  instrument  for  the  purpose.  The  teeth  would  fall 
rather  under  the  medical  examination. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Galton,  said  there  could  be  no  nobler  or  more 
useful  subject  for  consideration  than  the  relation  of 
the  mental,  moral,  and  physical  qualities  of  man,  and 
their  influence  on  each  other. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  proceedings  terminated. 


Miscellaneous. 

♦ 

SILK  CULTURE  IN  NINGPO. 

There  are  three  kinds  of  silkworms  in  the  district 
of  Ningpo — the  common,  the  horned,  and  the  striped 
— all  living  on  mulberry  leaves.  Consul  Fowler 
states  that  there  is  also  a worm  which  lives  exclusively 
on  the  leaves  of  the  oak.  This  comes  from  New 
Chwang.  This  worm  is  much  larger  and  apparently 
harder  to  rear  than  the  ordinary  one.  It  is  quite 
green  in  colour.  The  moth  of  this  worm  is  of  a deep 
yellow,  and  measures  four  inches  across  when  the 
wings  are  spread  out.  On  each  wing  are  two  or 
three  transparent  spots  called  eyes.  The  natural 
life  of  an  ordinary  silkworm,  that  is  to  say,  from  the 
time  it  is  hatched  to  the  death  of  the  moth,  is  said  to 
be  from  forty -five  to  fifty  days,  about  five  of  which 
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are  spent  in  spinning,  ten  in  a chrysalis  state  inside 
the  cocoon,  and  the  rest  of  the  time  in  a caterpillar 
state.  When  first  hatched  the  worm  is  black  and 
just  visible,  and  when  it  is  ready  to  spin  it  becomes 
about  two  inches  long.  While  in  a caterpillar  state 
it  has,  what  are  called  in  Ningpo,  four  sleeps,  about 
five  days  apart  and  twenty- four  to  thirty  hours  dura- 
tion each.  During  each  of  these  sleeps  the  worm 
moults.  The  silkworm  spins  on  a whisk  of  straw 
from  eighteen  to  twenty-four  inches  high.  The 
whisk  is  made  by  taking  a handful  of  straw  and 
tying  it  a little  above  the  middle  and  spreading  the 
two  ends  until  it  is  able  to  stand  upright.  The 
worm  is  put  on  this,  and  it  crawls  about  until  it  finds 
a convenient  place,  when  it  begins  spinning  by 
hanging  silk  to  the  straw  and  then  winding  itself 
round,  and  in  a very  short  time  the  worm  is  hidden 
from  sight.  In  about  four  days  the  cocoon  is  com- 
pleted. After  this  the  reeling  takes  place  ; that  is, 
it  must  be  done  within  a week  after  the  cocoons  are 
completed,  otherwise  the  chrysalis,  becoming  the 
moth,  will  eat  its  way  through  the  cocoon,  after 
which  it  is  useless  for  reeling.  The  process  of  reeling 
appears  to  be  a very  simple  one.  All  utensils  used 
consist  of  an  earthen  furnace,  over  which  is  put  an 
iron  pan  and  a bamboo  wheel  three  feet  in  diameter, 
worked  with  a crank.  This  wheel  has  no  felly,  and 
the  exterior  ends  of  the  spokes  are  connected  with 
thread  or  cotton  twine.  The  spokes  are  set  in 
twos  into  the  nave  or  hub  of  the  wheels  in  such  a way 
as  to  form  the  letter  V,  and  therefore  instead  of  the 
felly,  the  cord  connection  passes  from  spoke  to 
spoke,  forming  a regular  zigzag.  The  cocoons  are 
placed  in  the  pan  of  water,  under  which  a slow  fire  is 
kept ; a stick  is  then  used  to  stir  the  cocoons  until 
the  desired  number  of  fibres  (or  ends  of  the  silk)  have 
adhered  to  it,  then  these  are  removed,  and  passed 
through  the  hole  of  a cast  attached  to  the  furnace, 
and  then  fixed  on  to  the  wheel.  The  wheel  is  now 
set  in  motion,  and  the  reeling  actually  begins.  It  is 
said  that  an  expert  can  reel  off  about  a pound  and  a 
half  of  silk  in  a day. 


T1IE  FOREIGN  TRADE  OF  BULGARIA. 

The  Journal  de  la  Cliambre  de  Commerce  de 
Constantinople  says  that  the  returns  of  the  Bulgarian 
foreign  trade  are  showing  a decided  increase. 
Cereals,  chiefly  corn  and  barley,  form  the  largest 
part  of  the  exports  of  the  country.  A portion  of 
these  cereals  is  absorbed  by  other  parts  of  Turkey, 
by  Roumania,  and  Austria-Hungary,  which  apply 
them  cither  to  the  requirements  of  local  consump- 
tion or  for  their  export  trade.  England,  however,  is 
the  principal  market  for  Bulgarian  cereals.  For  the 
export  of  its  products  Bulgaria  employs  several 
routes.  By  the  Danube  route  the  trade  with 
Austria-Hungary  and  Roumania  is  carried  on  ; the 
trade  with  over- sea  countries  is  carried  on  via  Varna 
and  Black  Sea;  hitherto  the  Principality  of 


Bulgaria  has  been  obliged  to  use  the  port  of' 
Dedeaghatch,  on  the  Higean  Sea  ; for  the  future  it 
will  be  independent  of  this  by  the  construction  oft 
the  Yamboli-Bourgas  Railway,  terminating  on  thel 
Black  Sea.  Apart  from  the  extensive  plains  of] 
Sophia  and  Philippopolis,  but  situated  to  the  south j 
of  the  Balkan  chain,  there  are  the  large  plateaux! 
situated  to  the  north  of  these  mountains,  between 
them  and  the  Danube,  which  are  the  granaries  ofj, 
Bulgaria.  After  cereals,  the  exports  of  Bulgaria.! 
almost  entirely  consist  of  articles  of  general  con-t 
sumption — cheese,  butter,  eggs,  and  cattle,  which  u 
are  sold  to  the  neighbouring  people.  There  are,  I 
however,  some  articles  of  which  it  makes,  if  not  a | 
monopoly,  at  least  a special  feature,  these  arej; 
raw  skins,  carpets,  and  essence  of  roses.  Bulgaria  jfr 
exports  annually  about  80,000  goat  skins,  15,000  kid  | 
skins,  and  180,000  lamb  skins.  The  carpets  of 
Berkovitza,  woven  by  the  Bulgarians  with  wool  spun  I 
and  dyed  by  themselves,  enjoy  in  the  East  a con-  I 
siderable  and  well-deserved  reputation.  Very  much  I 
appreciated  in  Austria  and  Servia,  they  are  not  yet,  I 
it  is  said,  sufficiently  sought  after  abroad,  as  they  are  L 
not  yet  thoroughly  known.  The  industry  of  making  L 
essence  of  roses  belongs  exclusively  to  the  districts  I 
situated  to  the  South  of  Bulgaria.  The  production  L 
of  wine  in  Bulgaria  but  little  exceeds,  on  an  average,  L 
a value  of  ^96, 000,  which  gives  a value  of  about  7d.  I 
a gallon.  Notwithstanding  the  low  price,  it  has* 
hitherto  supplied  nothing,  or  next  to  nothing  to  the  I 
export  trade.  Among  the  imports  into  Bulgaria,  I 
cottons  supplied  almost  exclusively  by  England  take  a 
the  first  place.  Then  come  metals  in  bars,  and  U 
manufactured  in  the  form  of  machinery  and  other  1, 
articles.  Almost  all  these  articles  come  from  Eng-  | 
land ; Belgium  supplying  also  a small  quantity.  I 
Austria  sends  to  Bulgaria  almost  all  the  ready-made  | 
clothing,  articles  de  luxe,  and  furniture  which  are  k 
sold  there.  Sugar  also  comes,  for  the  greater  part,  | 
from  Austria.  Petroleum  is  supplied  by  Roumania,  L 
Russia,  and  the  United  States.  Germany  sends! 
different  articles  in  ordinary  use,  principally  cotton  fi 
tissues  and  hardware.  The  importance  of  the  Bui-  I 
garian  foreign  trade  is  far  from  attaining  all  the  de- 
velopment  of  which  it  is  capable,  says  the  Journal  fc 
de  la  Chambre  de  Commerce  de  Constantinople,  but  K 
there  is  progress  year  by  year,  and  the  recent  open- 
ing of  the  Yamboli-Bourgas  railway,  which  secures  B 
to  the  country  a new  direct  output  in  the  Black  Sea,  I 
will  certainly  result  in  still  further  accentuating  this  I 
progress. 


Notes  on  Books. 


The  Threshold  of  Science.  By  C.  R.  Alder 
Wright,  D.S.,  F.R.S.  London:  Charles  Griffin 
& Co.,  1890. 

This  work  is  founded  on  the  late  James  Wylde’s 
“ Magic  of  Science,”  published  thirty  years  ago,  and 
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is  briefly  described  on  the  title  page  as  “a  variety 
of  simple  and  amusing  experiments  illustrating  some 
of  the  chief  physical  and  chemical  properties  of 
surrounding  objects,  and  the  effects  upon  them  of 
light  and  heat.”  The  advance  in  the  popularity  of 
science  during  the  past  thirty  years  is  even  greater 
than  the  progress  of  science  itself ; and  it  will,  there- 
fore, readily  be  perceived  that  there  is  not  much 
room  for  the  contents  of  this  original  work.  Practi- 
cally, indeed,  this  book  may  be  considered  as  a new 
one,  though  here  and  there — as,  for  instance,  in  the 
chapter  on  photography — a somewhat  undue  amount 
of  the  old  material  has  been  suffered  to  remain. 
The  experiments  relate,  for  the  most  part,  to 
chemistry  or  to  light  and  heat.  Some  of  them  are 
of  course  familiar,  but  many  are  novel ; and  all  are 
described  in  such  a way  as  to  be  intelligible  and 
interesting  to  the  young  student.  The  book  should 
serve  a useful  purpose — by  attracting  young  readers 
to  the  study  of  science,  and  inducing  them  to 
pursue  it  seriously.  At  the  same  time,  it  may  serve 
to  encourage  those  who  have  already  commenced 
such  serious  study,  by  showing  them  the  amusing 
and  interesting  side  of  their  work. 

To  South  Africa  and  Back.  By  John  Finch. 

London  : Ward,  Lock  & Co. 

The  author,  in  a five  months’  journey  to  South 
Africa,  visited  Cape  Colony,  Natal,  the  Orange 
Free  State,  and  the  Transvaal,  and  in  the  narrative 
of  his  journey  he  gives  special  attention  to  the 
diamond  and  gold  fields,  relating  anecdotes  of  the 
illicit  diamond  buyers  and  their  tricks. 

Public  Libraries:  A History  of  the  Movement 
and  a Manual  for  the  Organization  and  Manage- 
ment of  Rate-supported  Libraries.  By  Thomas 
Greenwood.  Third  edition,  entirely  re-written. 
London  : Simpkin,  Marshall,  Hamilton,  Kent  Sc 
Co. 

The  first  edition  of  this  book  was  published  in 
1886,  and  was  noticed  in  the  Journal  in  that  year,  i 
Since  then  much  has  been  done  in  respect  to  the 
increase  in  the  number  of  free  libraries  and  in  the 
production  of  labour-saving  apparatus  for  their  j 
successful  management.  The  author  has  brought  ! 
the  information  up  to  date,  and  much  enlarged  his 
book. 


Die  Decorative  Kuxst-Stickerei.  I.  Ausniih  j 

Arbeit.  Von  Frieda  Lipperheide.  Berlin:  1890. 

4to  and  folio. 

This  is  a very  elaborate  work  on  art  needlework, 
consisting  of  letterpress  and  illustrative  plates.  The 
various  materials  and  instruments  used  in  the  prac- 
tice of  embroidery  are  described  and  illustrated  ; 
further  on  the  diffeient  stitches  are  explained  and 
specimens  given.  The  atlas  contains  coloured 
lithographs  of  Spanish  applique  work  of  the  17th 
century,  one  exhibiting  an  escutcheon  of  arms. 
Italian  applique  of  the  17th  and  18th  centuries  and 


French  applique  of  the  18th  century,  also  Spanish 
applique  on  a netted  ground  of  the  17th  and  18th 
centuries. 


Musterblatter  fur  Kuxstlerische  Han- 
darbeiten.  Herausgegeben  von  Frieda  Lipper- 
heide. II.  Sammlung  (13-24  Blatt).  Berlin:  1890. 
This  work,  on  a similar  subject  to  the  above,  and 
by  the  same  author,  contains  coloured  plates  of 
Oiiental,  Servian,  Bulgarian,  and  Spanish  patterns. 


General  Notes. 


Kew  Reports. — An  index  has  now  been  issued 
to  the  Kew  Reports  from  1862  to  1882,  the  object 
of  the  index  being  to  render  the  information  con- 
tained in  the  Reports  respecting  economic  and  other 
plants  more  easy  of  reference.  More  detailed  notes 
than  those  contained  in  the  annual  reports  are  now 
given  in  the  Kew  Bulletin,  of  which  three  volumes 
are  already  published,  and  the  fourth  is  in  course  of 
publication. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

December  3. — James  Dredge,  “The  Chicago 
Exhibition,  1893.”  The  Attorney-General, 
M.P.,  Chairman  of  Council,  will  preside. 

December  io. — F.  Bailey,  “Electric  Lighting 
Progress  in  London.”  Sir  Frederick  Bramwell 
Bart.,  D.C.L.,  F.R.S.,  will  preside. 

December  17. — George  Davison,  “Impres- 
sionism in  Photography.” 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock  : — 

January  20;  February  17;  March  17;  April  21  ; 
May  5,  26. 


Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past Four  o’clock:  — 

January  22  ; February  26  ; March  12  ; April  9,  30  ; 
May  28. 

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  27;  February  10;  March  10,  24;  April 
14 ; May  12. 
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Cantor  Lectures. 

The  following  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

Prof.  Vivian  B.  Lewes,  “ Gaseous  Illumi- 
nants.”  Five  lectures. 

Lecture  II.— December  i. — The  composition 
of  coal  gas — Analysis  of  gas — The  illuminants  present 
in  coal  gas — Effect  of  class  of  coal,  methods  of 
manufacture,  and  diluents  present,  on  the  illumi- 
nating power  of  coal  gas — The  methods  employed  to 
enrich  coal  gas. 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

January  26  ; February  2,  9. 

GlSBERT  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23;  March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  [3,  20,  27  ; May  4. 


Juvenile  Lectures. 

Two  Lectures,  suitable  for  a juvenile 
audience,  will  be  delivered  by  E.  B.  Poulton, 
M.A.,  on  “ Mimicry  in  Animals,”  on  Wednes- 
day evenings,  December  31,  1890,  and  January 
7,  1891,  at  Seven  o’clock. 


MEETINGS  FOR  THE  ENSUING  WEEN 


Monday,  Dec.  i ..  SOCIETY  OF  ARTS,  John-street, 
Adclphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof. 
Vivian  B.  Lewes,  “ Gaseous  Illuminants.”  (Lec- 
ture II.) 

Royal  Institution,  Albemarle-street,  W.  5 p.m. 

General  Monthly  Meeting. 

Engineers,  Westminster  Town-hall,  S.W.,  7.^  p.m. 
Mr.  J.  J.  F.  Andrews,  “Ship  Caissons  for  Dock 
Basins  and  Dry  Docks.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
Conversazione. 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  Mr.  W.  Webster,  “ The 
Electrical  Treatment  of  Sewage.” 

Royal,  Burlington-house,  W.,  8 p.m.  Anniversary. 
British  Architects,  9,  Conduit-street,  W.,  8 p.m. 

Mr.  R.  Phene  Spiers,  “Sassanian  Architecture.” 
Medical,  ir,  Chandos-street,  W.,  p m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m 
Prof.  Hull,  “ Geological  History  of  Egypt.” 


London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Prof.  W.  H.  Corfield,  “ The  Houses  we  live  in.” 

Tuesday,  Dec.  2... Civil  Engineers,  25,  Great  George-street, 
S.W.,  8 pm. 

Pathological,  20,  Hanover-square,  W.,  8£  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 

Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1.  Mr. 
Richard  Crawshay,  “The  Antelopes  of  Nyassa 
Land.”  2.  Prof.  G.  B.  Howes  (i.),  “ The  Suspen- 
siun  of  the  Viscera  in  the  Batoid  Hypnos  sub- 
nigium'F  (ii.)  “Notes  on  the  Pectoral  Fin- 
skeleton  of  the  Batoidea  and  of  the  Extinct  Genus 
Chlamydoselache .”  3.  Mr.  G.  A.  Boulenger} 

“ The  presence  of  Pterygoid  Teeth  in  a Tailless 
Batrachian  ( Pelobates  cultripes ),  with  remarks  on 
the  localisation  of  Teeth  on  the  Palate  in  Batra 
chians  and  Reptiles.” 


Wednesday,  Dec.  3 . SOCIETY  OF  ARTS,  John-street,  ■ 
Adelphi,  W.C.,  8 p.m.  Mr.  James  Dredge,  “ The  I 
Chicago  Exhibition,  1893.” 

Entomological,  ir,  Chandos-street,  W.,  7 p.m.  1.  I 
Mr.  George  T.  Baker,  “ Notes  on  the  Lepidoptera  I 
collected  in  Madeira  by  the  late  T.  Vernon  H 
Wollaston.”  2.  Mr.  Frederic  Merrifield,  “The  I 
conspicuous  changes  in  the  markings  and  colour-  I 
ing  of  Lepidoptera,  caused  by  subjecting  the  I 
pupae  to  different  temperature  conditions.”  3.  I 
Mr  Hamilton  H.  Druce,  “ A Monograph  of  the  I 
Lycaenoid  genus  Hypochrysops,  with  descriptions  I 
of  new  Species.” 

Archaeological  Association,  32,  Sackville-street,  W.,  I 
8 p.m. 

Obstetrical,  20,  Hanover-square,  W.,  8 p.m. 


Thursday,  Dec.  4 ...  Antiquaries,  Burlington-house,  W.,  I 
8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  H.  [ 
N.  Ridley,  “ The  Genus  of  Orchid  Brownheadia .”  I 

2.  Mr.  J.  H.  Lace,  “ The  Botany  of  Kandahar.”  J 

3,  4.  Mr.  Thos.  Kirk,  “ Botanical  Visit  to  Auckland  I 
Isles.” 

Chemical,  Burlington-house,  8 pm.  Dr.  Branner,  I 
“ The  Volumetric  Estimation  of  Tellurim.” 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 
Mr.  Armbruster,  “ Hector  Berlioz  ” (illustrated). 

Camera  Club,  Bedford-street,  Strand,  W.C  , 8.^  1 
p.m.  Mr.  H.  Sturmey,  “ Rollable  Transparent 
Films.” 

Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  Dec.  5. ..National  Association  for  the  Promotion  of 
Technical  and  Secondary  Education  (at  the 
House  of  the  Sociey  of  Arts),  5 p.m. 

Teachers’  Training  and  Registration  Society  (at  the 
House  of  the  Society  of  Arts)  8 p.m.  Annual 
General  Meeting. 

Geologist’s  Association,  University  College,  W.C.r 
8 pm.  1.  Messrs.  C.  Davies  Sherborn  and  H.  W. 
Burrows,  “ Report  on  the  Microscopical  Examina- 
tion of  some  Samples  of  London  Clay  from  the 
excavations  for  the  widening  ef  Cannon-street 
Railway  Bridge,  18^7.”  2.  Mr.  Edwin  Litchfield, 

“ A short  visit  to  Ingleton  and  to  Filey  Brigg 
(showing  how  a dangerous  reef  was  converted  into 
a perfect  breakwater  by  an  ancient  race.)  ” 

Philological,  University  College,  W.C.,  8 pm. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Saturday,  Dec.  6... Foremen  Engineers  and  Draughtsmen, 
Cannon-street  Hotel,  E.C.,  7!  p m.  Paper  by  Mr^ 
W.  Powrie. 
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communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

The  second  lecture  of  the  Course  on 
‘‘Gaseous  Illuminants  ” was  delivered  by 
Professor  Vivian  B.  Lewes  on  Monday 
evening-,  1st  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


INDIAN  SECTION. 

A meeting  of  the  Committee  of  the  Section 
was  held  on  Thursday,  27th  ult.,  at  4 p.m. 
Present:— Sir  George  Birdwood,  M.D., 
K.C.I.E.,  C.S.I.,  in  the  chair  ; Hyde  Clarke, 
Sir  Theodore  C.  Hope,  K.C.S.I.,C.I.F..,  Major- 
General  J.  Michael,  C.S.I.,  Thomas  H. 
Thornton,  C.S.I.,  D.C.L.,  Sir  Charles  A. 
Turner,  K.C.I.E.,  and  \V.  Martin  Wood,  with 
Sir  Henry  Trueman  Wood,  Secretary  of  the 
Society,  and  Mr.  S.  Digby,  Secretary  of  the 
Section. 

The  programme  of  papers  to  be  read  during 
the  present  Session  was  discussed. 


Proceedings  of  the  Society. 


THIRD  ORDINARY  MEETING. 

Wednesday,  December  3rd,  1890;  the 
Attorney-General,  M.P.,  Chairman  of  the 
Council  of  the  Society,  in  the  chair. 

The  foilowing  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Blundell,  Harold,  2,  Croftdown-road,  Highgate-road, 

N.W. 


Brennan,  Saint  John,  Savage  Club,  Adelphi- terrace,' 
W.C. 

Brocklehurst,  Henry,  Hornesefton,  Sefton-paik,> 
Liverpool. 

Cox,  H.  Bertram,  15,  Barton-street,  Westminster^ 
S.W. 

Dunn,  Archibald  Joseph,  23,  Applegarth-road,  West 
Kensington,  W. 

Elms,  Charles,  36,  Mount  Stuart  square,  Bute  Docks, 
Cardiff. 

Glegg,  Patrick  Adam,  5,  Moorgate-street,  E.C. 

Lyall,  George,  48,  Winchester-street,  South  Shields. 

McClure,  William  Lees,  J.P.,  The  Lathams,  Prescot. 

Mendelssohn,  Ilayman  Seleg,  10,  Pembridge-crescent, 
Notting-hill-gate,  W. 

Murray,  James  Charles,  Holmsted,  Bushey-heath, 
Herts. 

Thorne,  William,  Burntwood-lodge,  Wandsworth- 
common,  S.W. 

Verdin,  William  Henry,  J.P.,  Darnhall-hall,  Wins- 
ford,  Cheshire. 

Wiseman,  E.,  Cheapside,  Luton. 

The  following  candidates  were  balloted  for, 
and  duly  elected  Members  of  the  Society  : — 

Angell,  Col.  John  Charles,  12,  Bolton- gardens  West, 
S.W. 

Asch,  William,  Albert-mansions,  118,  Victoria- 
street,  S.W. 

Aukland,  Thomas  Frederick,  Loxley-house,  85,: 
Cazenove-road,  Stamford- hill,  N. 

Barrow,  John,  Beechfield,  Folly-lane,  Swinton,  near 
Manchester. 

Benesf,  Henry,  15,  Campbell-road,  Bow,  E. 

Binnie,  Alexander  R.,  14,  Campden-hill-gardens,  W. 

Blackwell,  Samuel  J.,  Brookshill,  Harrow  Weald, 
Stanmore. 

Briggs,  William,  Burlington-house,  Cambridge. 

Cameron,  H.  H.  Hay,  70,  Mortimer-street,  W. 

Carew-Smjth,  Ponsonby  M.,  30,  Moor-pat lc- road, 
Walham-green,  S.W. 

Carr,  Herbert  Wildon,  34,  Craven-street,  Strand, 
W.C. 

Carson,  James  Hamilton,  26,  Old  Broad-street,  E.C, 

Cheek,  Philip,  Baltic- wharf,  Waterloo-bridge,  S.E., 
and  Henley-lodge,  Mount  Ararat,  Richmond, 
Surrey. 

Cheesewright,  Frederick  Henry,  23,  Gower-street, 
Bedford-square,  W.C. 

Churcher,  George,  Bridgemary-house,  Fareham. 

Coles,  Samuel  Hood  Cowper,  Pennegarth,  Crick- 
ho  well,  South  Wales. 

Cooper,  John  Nealor,  10,  Nelson-road,  Ponders-end, 
Middlesex. 

Crowley,  Philip,  Waddon-house,  Croydon. 

Dent,  Admiral  Charles  Brayley  C.,  Bryn  y-Mor 
Holyhead. 

Dowker,  George,  Stourmouth,  Wingham,near  Dover. 

Ekin,  Tom,  12,  Little  Queen-street,  Westminster, 
S.W. 

Fox,  Thomas,  jun.,  The  Court,  Wellington,  Somerset 
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Glasier,  William  Richard  Minter,  3,  The  Paragon, 
Blackheath,  S.E. 

Grant,  Henry,  Sydney  Hyrst,  Chichester-road,  East 
Croydon.' 

Gray,  C.  H.,  Lessness-park,  Abbey  Wood,  Kent. 
Gray,  William  Ernest,  India-rubber  and  Telegraph 
Works  Co.,  Silvertown,  E. 

Griffiths,  William,  Groby,  Woodberry  Down,  N., 
and  283,  Kingsland-road,  E. 

Harman,  Alfred  Hugh,  Langsett,  Ilford,  Essex. 
Hatfield,  Henry,  H.M.  Patent-office,  Southampton- 
buildings,  W.C. 

Hawliczek,  Josef  L.,  99,  Ullet-road,  Sefton-park, 
Liverpool. 

Hollyer,  Frederick,  9,  Pembroke-sq.,  Kensington, W. 
Hooker,  Benjamin,  Pear  Tree-court,  Farringdon- 
road,  E.C. 

Hooper,  Cecil  H.,  Pains-hill-park,  Cobliam,  Surrey. 
Hooper,  Clarence,  Exeter-hall,  Strand,  W.C. 
Houghton,  William,  Hoe-st.,  Walthamstow,  Essex, 
levers,  George  M.,  Inchera,  Glanmire,  Co.  Cork. 
Isger,  A.  I.,  Racquet  Foundry,  St.  Bride-street, E.C. 
Jefferiss,  Arthur  Henry,  Claverton,  Eliot-bank, 
Forest  hill,  S.E. 

Johnson,  Sir  John  Henry,  23,  Billiter-street,  E.C. 
Jolliffe,  Charles  Henry,  The  Brewery,  St.  Helens, 
Lancashire. 

Jones,  T.  Hankins,  Kenilworth,  King’s-road, 
Kingston-on-Thames. 

Kitto,  Thomas  Collingv70od,  Bedford -villa,  20, 
Marlborough- r oad , Gunnersbury . 

Laing,  Charles  Coleman,  16,  Kensington- gore,  S.W. 
Laing,  John,  Stanstead  park,  Forest-hill,  S.E. 

Lane,  Col.  Ronald  B.,  4,  Savile-row,  W. 
Mannesmann,  Charles,  Landore,  Glamorganshire. 
Marks,  Harry  H.,  Loudoun-hall,  N.W. 

Marson,  James,  J.P.,  Hill-cliffe,  near  Warrington. 
Martin,  Nicholas  Henry,  85,  Osborne-road,  New- 
castle-on-Tyne. 

3Iaw,  W.  H.,  35,  Bedford-street,  Strand,  W.C. 
..Merton,  Zachary,  18,  Chesham-place,  S.W. 

.Milne,  Admiral  of  the  Fleet,  Sir  Alexander,  Bart., 
G.C.B.,  1,  Lowndes-street,  S.W. 

Mitchell,  A.  C.,  Lubbock-road,  Chislehurst,  Kent, 
and  44,  Cannon-street,  E.C. 

Orchard,  John,  100,  High-street,  Kensington,  W., 
and  27,  Hereford-road,  Bayswater,  W. 

Paine,  Charles  Cleverly,  Cedar-house,  124,  Stamford- 
hill,  N. 

Palmer,  George  William,  Elmhurst,  Reading. 

Peirce,  William  George,  Riverside,  Richmond, 
Surrey. 

Pochin,  Percival  Gerard,  13,  Ranmoor-park,  Sheffield. 
Price,  Hall  Rokeby,  1,  Cowper’s-court,  Cornhill, 
E.C,.*  and  Hatfield-road,  St.  Albans. 

Rees,  Rev.  Samuel  David,  St.  George’s  Vicarage, 
iPendleton,  Manchester. 

Rew,  R.  Henry,  Norfolk-house,  Norfolk-street, 
Strand,  W.C. 

Richardson,  William  James,  Racquet  Foundry,  St. 
JBride-street,  E.C. 


Roberts,  William  James,  Regent-road,  Lowestoft. 

Sax,  Alfred  Louis,  7,  Ridgmount-street,  W.C. 

Sax,  Charles  William,  7,  Ridgmount-street,  W.C. 
Shaw,  James  Charles,  35,  Leinster- gardens,  Hyde-  > 
park,  W. 

Smith,  Major-Gen.  Philip,  4,  Hobart-place,  Eaton-  j 
square,  S.W. 

Soil,  Jorgen  Henrick  Ferdinand,  204,  Croydon-road, 
Anerley,  S.E. 

Somerville,  Charles  Stuart,  287,  Broadway,  New  *■ 
York. 

Squire,  Henry,  38 a,  King  William-street,  E.C.,  and  ‘ 
Heath-view,  Hampstead,  N.W. 

Stock,  Collard  Joseph,  care  of  Bradbury,  Wilkinson  I 
& Co.,  25,  Farringdon-road,  E.C.,  and  Junior  i 
Athenaeum  Club,  S.W. 

Stokes,  Lieut. -General  Sir  John,  K.C.B.,  Good 
Rest,  Hayward’ s-heath. 

Sutcliffe,  Frederick  William,  248,  Rochdale-road,  a 
Oldham. 

Sutton,  Henry,  1 Farrar’s -buildings,  Temple,  E.C. 
Thomson,  David  Croal,  1 1 6 & H7,New  Bond-street,  I 
W. 

Thorne,  Frederick  G.,  Bumtwood-lodge,  Wands- 
worth-common,  S.W. 

Tiarks,  Henry  F.,  Foxbury,  Chislehurst,  Kent. 

Toope,  Charles,  Stepney- square,  High-street,  Step-  jj 
ney,  E. 

Towle,  William,  52,  Fitzjohn’s-avenue,  Hampstead,  1 
N.W. 

Townsend,  E.  de  Kay,  300,  Second-street,  Baltimore,  | 
Ma.,  U.S.A. 

Tyler,  Rev.William,  D.D.,  Pine-house,  Holloway,  N. 
Vezey,  John  Jewell,  55,  Lewisham  High-road,  S.E.  ] 
Willis,  William,  49,  Palace-grove,  Bromley,  Kent. 

Wills,  John,  16,  Onslow-crescent,  South  Kensington,  I 
S.W. 

Wilson,  Arthur  P.,  12,  Barkston-mansions,  South 
Kensington,  S.W. 

Wood,  Collingwood  Lindsay,  Freeland,  Forgan-  | 
denny,  N.B. 

Wratten,  Frederick  Charles  Luther,  38,  Great  Queen-  | 
street,  Long- acre,  W.C. 

Young,  Maj.-Gen.  Charles  Becher,  7,  Bath-road, 
Bedford-park,  Chiswick. 

The  paper  read  was— 

THE  CHICAGO  INTERNATIONAL 
EXHIBITION  OF  1893. 

By  James  Dredge, 

Member  of  Council. 

The  suggestion  that  a great  International  » 
Exhibition  should  be  held  in  the  United  States 
two  years  hence  appears  to  date  from  the 
summer  of  1889,  when  the  rumour  spread  that 
Americans,  incited  by  the  brilliant  results 
achieved  in  Paris,  determined  that  a similar 
celebration,  but  one  that  should  surpass  in  1 
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extent  and  grandeur  the  Centennial  Exhibition 
of  the  French  Republic,  should  be  held  on  the 
other  side  of  the  Atlantic.  The  year  1892  was 
selected  because  it  will  be  the  four  hundredth 
anniversary  of  the  modern  discovery  of  the 
New  World,  or  rather  of  some  of  its  detached 
outposts  lying  to  the  south-east  of  Florida.  It 
was  on  August  3rd,  1492,  that  Christopher 
Columbus  sailed  from  Andalusia  ; on  Octo- 
ber 12th  following  he  took  possession,  in  the 
name  of  Spain,  of  the  Bahama  Isles,  and  two 
weeks  later  of  Cuba.  It  wras  not,  however, 
until  nearly  six  years  later,  and  in  the  course 
of  his  third  voyage,  that  he  discovered  the 
American  Continent ; and  in  this  discovery  he 
had  been  anticipated  by  Sebastian  Cabot,  who 
had  been  sent  out  on  an  exploring  expedition 
by  Henry  VII.  of  England,  and  who  was  the 
first  to  set  foot  on  the  American  main  land ; 
this  was  on  June  24th,  1497.  The  choice  of 
dates  was  therefore  at  the  option  of  the  organ- 
isers of  the  new  scheme,  and  probably  for  some 
reasons  it  would  have  been  preferable  to  have 
delayed  the  celebration  until  1897  or  1898; 
that,  however,  would  have  been  to  dismiss  the 
undertaking  to  a rather  remote  and  uncertain 
future,  and  it  was  decided  therefore  that  it  was 
the  first  discovery  of  Columbus  which  must  be 
celebrated,  and  that  1892  should  be  the  year 
during  w'hich  the  commemoration  should  be 
held. 

What  wTas  only  a vague  rumour  floating  over 
the  Champs  de  Mars  last  year  speedily  took 
serious  shape,  and  it  became  evident  that,  on 
or  about  the  date  first  spoken  of,  an  Inter- 
national Exhibition  would  be  held  in  America. 
There  can  be  no  doubt  that  such  a scheme  is 
an  eminently  practical  and  useful  one.  Six- 
teen or  seventeen  years  will  have  passed  since 
the  great  Centennial  Exhibition  had  been  held 
in  America  ; and  this  long  period  has  been 
marked  by  a development  of  resources,  a 
growth  of  population,  an  increase  in  industry 
and  in  riches  to  which  history  can  offer  no 
parallel.  In  the  United  States,  the  Phila- 
delphia Exhibition  of  1876  already  belongs  to 
ancient  history  ; but  it  is  regarded  as  an  epoch 
from  which  is  dated  the  commencement  of 
much  that  was  new  and  good  in  American 
taste  and  culture,  notably,  as  regards  house 
architecture  and  art  publications.  The  great 
flood  of  annual  travel  from  America  to  Europe 
had  not  then  set  in,  and  to  most  of  the  visitors 
to  Fairmount-park,  where  the  Exhibition  was 
held,  the  contributions  from  foreign  nations 
were  a revelation.  Since  that  time,  of  course 
increased  wealth  and  facilities  for  travelling 


have  brought  an  ever-growing  crowd  of  visitors 
to  Europe;  and  the  lessons  first  taught  at 
Philadelphia  have  been  extended  year  by  year, 
until  the  adaptive  character  of  the  American 
has  assimilated,  more  and  more,  European 
habits  and  refinements,  and  the  gulf  that 
separated  our  manners  and  customs  from 
theirs  is  growing  narrower  day  by  day. 

In  the  United  States,  decisive  action  usually 
follows  with  great  promptness  ideas  which  are 
favourably  received  ; in  October  of  last  year  it 
was  determined  definitely,  and  almost  unani- 
mously, that  the  Columbian  Exhibition  should 
be  held,  and  with  this  determination  came  the 
burning  question : To  what  city  should  be 
awarded  the  honour  and  the  responsibility  ? 
The  claims  of  New  York,  of  course,  stood 
paramount,  partly  because  to  New  York  was 
due  the  credit  of  the  original  proposition,  but 
chiefly  for  the  reason  that  New  York  is  the 
metropolis  of  the  United  States,  the  most 
cosmopolitan  city  in  the  world,  and  the  one 
best  known  to  Englishmen.  Situated  on  the 
sea,  with  a harbour  that  allows  the  largest 
ships  to  moor  alongside  her  wharves,  the 
facility  her  position  offers  to  visitors,  as  well  as 
to  the  goods  sent  by  exhibitors,  are  unques- 
tionably very  great.  To  the  city  of  New  York, 
indeed,  it  seemed  as  though  no  other  town 
could  successfully  contest  her  fitness  or  her 
right  to  the  Exhibition  of  1892  ; but  American 
rival  cities  are  enterprising  and  presumptuous, 
and  several  others  advanced  claims  more  or 
less  reasonablyand  stoutly  maintained.  Wash- 
ington and  Philadelphia,  St.  Louis,  Cincinnati 
and  Chicago,  all  entered  the  lists.  Only  one 
serious  opponent  remained,  however,  to  New 
York  after  the  first  encounter ; Philadelphia, 
who  had  snatched  the  honours  of  the  Cen- 
tennial Exhibition  of  1876,  could  not  expect  a 
repetition  of  the  same  good  fortune,  which 
would  have  stamped  her  as  the  exhibition  city 
of  the  United  States;  Washington,  beautiful 
and  attractive  as  she  is,  is  wholly  given  up  to 
political  instead  of  commercial  enterprise,  and 
made  no  serious  effort  to  gain  a privilege  that 
was  thrust  upon  her  rather  than  sought ; St. 
Louis  was  too  remote,  and  Cincinnati  not  large 
enough  for  such  a responsibility,  so  in  a very 
short  time  it  became  evident  that  the  selection 
lay  between  Chicago,  a thousand  miles  inland, 
and  New  York.  Before  matters  had  been 
settled  thus  far,  the  approval  of  the  Senate 
and  the  President  had  constituted  the  Colum- 
bian Exhibition  as  an  enterprise  indorsed  and 
assisted  by  Government,  so  that  from  the  be- 
ginning its  official  character  was  clearly 
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defined.  As  much  to  the  surprise  as  to  the 
indignation  of  New  York,  the  city  of  Chicago 
maintained  its  claim. 

With  characteristic  enterprise,  its  citizens 
had,  before  the  fray  commenced,  organised  a 
corporation  with  a large  capital.  Not  that  it 
was  intended  to  degrade  the  scheme  by  making 
it  a commercial  speculation,  but  because  it 
was  recognised  from  the  commencement  that 
the  greater  part  of  the  capital  necessary  for 
carrying  out  this  enterprise  successfully  must 
be  raised  in  the  city.  Immediately  after  this 
had  been  done,  delegates  were  sent  to  Paris  to 
confer  with  M.  Berger,  and  other  directors  of 
the  French  Exhibition  just  closed,  to  obtain  all 
such  information  as  would  be  useful  in  carrying 
on  the  conflict  about  to  commence,  and  to 
organise  the  Exhibition  afterwards. 

One  of  the  delegates  was  Mr.  E.  T.  Jeffrey, 
and  the  other  Mr.  O.  Chanute,  a well-known 
American  engineer.  The  report  prepared  by 
these  gentlemen,  during  their  visit  to  Europe, 
was  very  long  and  exhaustive,  and  it  proved  of 
considerable  service  in  the  struggle  that  after- 
wards took  place  at  Washington.  Of  this 
struggle  it  need  only  be  said  that  it  was  pro- 
tracted and  severe ; New  York  and  Chicago 
were  practically  the  only  claimants  in  the 
field,  and  much  oratory  and  cunning  argument 
were  put  forth  on  both  sides.  Probably  New 
York  committed  the  dangerous  error  of  under- 
rating its  opponent ; and  certainly  it  had  the 
fatal  misfortune  of  suffering  from  political 
internal  feuds  which  of  itself  was  sufficient 
reason  for  its  losing  the  contest.  In  the  end, 
Chicago  came  out  signally  victorious  ; and,  on 
April  25th  of  the  present  year,  an  Act  of 
Congress  was  approved,  providing  for  the 
celebration  of  the  “ Four  Hundredth  Anni- 
versary of  the  Discovery  of  America  by 
Christopher  Columbus,  by  holding  an  Inter- 
national Exhibition  of  Arts,  Industries,  Manu- 
factures, and  the  products  of  the  soil,  mine,  and 
sea,  in  the  city  of  Chicago.”  This  legislation, 
while  it  constituted  the  Columbian  Exhibition 
a Government  undertaking,  pledged  the  United 
States  Treasury  to  but  little  expenditure, 
although  there  is  but  slight  reason  to  doubt 
that,  should  the  necessity  arise,  patriotic 
feeling  at  Washington,  combined  with  the 
senatorial  pressure  from  the  Western  States, 
would  assure  a liberal  amount  of  Government 
aid. 

To  such  an  extent  is  the  Exhibition  regarded 
as  a Government  undertaking,  that  the  Act  of 
Congress  above  referred  to  provides  that  the 
general  control  shall  be  vested  in  a United 


States  Commission,  composed  of  two  Com- 
missioners from  each  State  and  territory,  and 
of  eight  special  members  ; this  body  is  re- 
cognised as  the  Columbian  World’s  Fair  . 
Commission.  As  a matter  of  fact,  this  Com-  i 
mission  was  appointed  in  duplicate,  so  that  a 
reserve  force  should  always  be  on  hand  to  | 
fill  up  vacancies.  The  chief  functions  of  this  !i 
Commission  were  to  decide  upon  the  site 
available  for  the  Exhibition  ; to  approve  of  the  II 
buildings  and  general  arrangements  ; to  make 
allotments  of  space,  to  classify  exhibits  ; to  . 
determine  the  plan  and  scope  of  the  under- 
taking; to  appoint  the  juries  and  confirm 
awards ; and  to  make  all  arrangements  with  i- 
foreign  exhibitors.  The  actual  carrying  out  i 
of  details,  and,  in  fact,  the  responsibility  of  the  f 
undertaking,  falls, however,  upon  the  Executive 
Committee,  which  has  been  formed  from  the 
original  organisation  of  Chicago  citizens,  the 
Washington  Commission  being  instructed  to 
withhold  their  assent  to  any  actual  steps 
being  taken  until  the  corporation  could  show 
that  it  possessed  a bond  fide  subscription  of  n 
at  least  5,000,000  dols.,  of  which  10  per  cent, 
was  paid  up,  and  a further  guarantee  of 
5,000,000  dols.,  making  in  all  10,000,000  dols.  I 
to  provide  for  the  expenses  of  construction  and 
management.  So  soon  as  formal  notification  H 
to  this  effect  has  been  given  by  the  Com-  1 
mission  to  the  President  of  the  United 
States,  he  will  make  proclamation  of  the  1 
fact,  and  will  communicate  with  the  diplomatic 
representatives  of  foreign  nations,  and  through  l| 
them  invite  their  respective  Governments  to-  V 
take  part  officially  in  the  Exhibition.  As  re- 
gards the  active  participation  of  the  Govern-  !■: 
ment  as  an  exhibitor,  it  is  provided  that  a sum 
of  500,000  dols.  should  be  devoted  to  the  | 
erection  of  a Government  building,  to  be  filled  i 
with  Government  exhibits,  which  would  be 
collectively  contributed  from  various  executive 
departments  ; such  as  the  Smithsonian  Insti-  I 
tution,  the  United  States  Fish  Commission,  j 
and  the  National  Museum  ; the  control  of  this-  11 
collection  being  vested  in  a special  committee. 
Another  Government  exhibit  will  be  the  com- 
plete reproduction  of  a first-class  life-saving  j| 
station,  of  which  there  are  many  on  the 
American  coast.  The  President  is  also  em- 
powered under  the  Act  to  hold  a grand  naval 
review  in  New  York  Harbour  in  April,  1893,  I 
and  in  which  the  navies  of  foreign  nations  will 
be  invited  to  participate.  Besides  the  fore-  }$ 
going,  the  American  Government  makes  itself  fj 
responsible  for  various  other  sums,  the  total 
authorised  outlay  being  1,500,000  dols. 
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The  corporation,  acting  under  the  general 
control  of  the  United  States  Commission,  con- 
sists of  a board  of  forty-five  directors,  all  of 
them  carefully  selected  with  reference  to  their 
influence  and  standing  ; of  these  the  president 
is  Mr.  Lyman  J.  Gage,  one  of  the  leading 
bankers  in  Chicago,  and  the  secretary  is  Mr. 
Benjamin  Butterworth,  who  is  well  and  favour- 
ably known  in  political  circles  at  Washington. 
The  director-general,  elected  only  a few  weeks 
since,  is  Mr.  George  R.  Davis.  Out  of  the 
body  of  directors  a number  of  committees  were 
formed  ; the  Executive  Committee  with  thirteen 
members,  and  others  dealing  with  finance, 
grounds  and  buildings,  legislation,  national 
and  State  exhibits,  foreign  exhibits,  cata- 
logues and  printing,  transportation,  fine  arts, 
mechanical  and  electrical  appliances,  and 
ways  and  means. 

The  President  of  the  United  States  has  not 
yet  issued  the  invitations  of  participation  to 
foreign  countries,  because  the  financial  con- 
ditions prescribed  by  the  Act  of  Congress  have 
only  been  very  recently  complied  with,  but  it 
is  expected  that  they  will  be  delivered  within 
a few  weeks.  It  is  very  confidently  asserted 
that  as  regards  money,  the  prospects  of 
the  Exhibition  are  absolutely  sound.  About 

6.500.000  dols.  have  been  subscribed  by  the 
citizens  of  Chicago  and  the  various  railway 
companies  interested  in  the  undertaking;  of 
this  amount  1,000,000  dols.  has  been  actually 
paid,  and  the  balance  is  available  on  call  as 
the  necessity  arises.  It  is  anticipated  that 
further  subscriptions  of  1,500,000  dols.  under 
this  head  will  be  received.  In  addition  to  the 
foregoing,  the  city  of  Chicago  is  about  to  issue 
bonds  to  a further  extent  of  5,000,000  dols. 
This  issue  was  decided  on  at  a special  session 
of  the  State  Legislature  in  July  last,  Accord- 
ing to  law  in  the  State  of  Illinois,  it  is  illegal 
for  any  city  or  township  to  issue  bonds  for  a 
larger  amount  than  5 per  cent,  of  the  assessed 
real  estate  valuation  of  the  city.  Now  the 
actual  debt  of  Chicago,  though  only  12,000,000 
dols.  (about  10  dols.  per  inhabitant),  made  it 
impossible  for  the  municipal  authorities  to 
have  raised  any  such  sum  as  they  required 
under  the  existing  law.  The  vote  of  the  elec- 
tors, recorded  on  November  4th  last,  showed 
a unanimous  approval  of  the  action  of  Legisla- 
ture in  passing  a special  measure.  The 
people  of  Chicago  alone  have  thus  subscribed 

11.500.000  dols.;  it  is  proposed  hereafter  to 
issue  further  bonds  to  the  extent  of  5,000,000 
dols.,  secured  by  the  receipts  from  visitors. 
This  measure  has  doubtless  been  suggested 


by  the  highly  successful  policy  at  the  Paris 
Exhibition,  which  secured,  in  twenty-four 
hours,  no  less  than  30,000,000  francs  to  the 
Exhibition  treasury ; what  constituted  the 
great  charm  of  this  operation  to  the  public 
was  the  fact  that  a lottery  was  attached  to  it ; 
but  this  feature  will  be  absent  from  the  Chicago 
Exhibition  bonds,  since  lotteries  of  all  kinds  are 
regarded  with  disfavour  in  the  United  States. 
So  far  as  the  first  item  of  capital  is  concerned — 
the  6,500,000  dols.  subscribed— it  is  recognised 
that  the  amount,  if  the  undertaking  turn  out  to 
be  a financial  failure,  will  be  lost,  while  the 
5,000,000  dols.  of  city  bonds  will  be  added  to 
the  municipal  debt,  and  gradually  extinguished 
during  a term  of  years.  It  is  too  much  to 
expect  that  the  Exhibition  will  turn  out  to  be 
so  remarkable  a success  as  to  repay  all  the 
money  thus  advanced  ; still,  it  is  hoped,  and 
with  reason,  that,  after  the  entry  bondholders 
have  been  paid— with  a fair  amount  of  interest 
yet  to  be  decided  on— that  a balance  will  be 
left  in  the  Treasury.  In  such  an  event,  the 
amount  will  be  divided  Jro  rata  between  the 
city  and  the  various  bondholders.  The  people 
of  Chicago  maintain  that  they  are  quite 
prepared  to  accept  the  loss  of  the  whole  sum, 
if  needs  be,  being  convinced  that  the  glory 
which  will  be  reflected  on  their  city,  and  the 
indirect  profits  which  the  Exhibition  will  bring, 
will,  in  the  end,  far  more  than  repay  them  for 
the  money  lost.  But  the  figures  I have  just 
mentioned  do  not  by  any  means  represent  the 
whole  of  the  resources  which  will  be  available 
for  Exhibition  purposes.  In  the  first  place,  the 
United  States  Government  stands  committed 
for  an  expenditure  of  1,500,000  dols.  ; and,  as 
has  been  hinted  above,  the  persuasions  of 
Western  senators  may,  in  case  of  necessity, 
charm  far  larger  figures  from  the  Treasury. 
There  is  no  doubt  that  all,  or  nearly  all,  of  the 
various  States  will  appropriate  large  sums  for 
their  own  exhibits,  and,  while  these  will  not 
swell  the  capital  of  the  Chicago  Corporation, 
they  will  contribute,  in  a very  large  degree,  to 
the  completeness  of  the  Exhibition  and  the 
beauty  and  variety  of  its  buildings.  The  Legis- 
lature of  the  State  of  California  has  taken  the 
lead  in  this  matter,  by  appropriating  1,000,000 
dols.  for  its  Exhibition  expenses  ; and  in  other 
States  the  sums  to  be  contributed  for  the  same 
purpose  are  now  being  discussed.  The  total 
expenses  of  the  Paris  Exhibition  last  year 
amounted  in  round  figures  to  ^3,000,000.  As 
the  Chicago  Corporation  has  already  in  sight 
a sum  of  nearly  ^3,500,000  sterling,  it  will  be 
seen  that,  making  full  allowance  for  the  greater 
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•cost  of  everything-  in  the  United  States,  the 
financial  part  of  the  undertaking  is  fairly 
provided  for. 

One  cannot  help  wondering  why  a claim  was 
not  put  forward — when  the  battle  of  the  sites 
was  being  fought— for  the  village  of  Niagara  ; 
it  is  difficult  to  conceive  a location  possessing 
more  natural  advantages  than  the  area  around 
the  great  Falls.  It  would  have  been  neutral 
ground,  over  which  no  jealous  rivalry  would 
have  been  wasted,  such  as  that  which  was  so 
active  between  the  large  contending  cities  ; 
the  hearty  co-operation  of  Canada  would  have 
been  secured  ; the  waterfalls  and  the  rapids 
above  and  below  would  have  proved  an 
irresistible  attraction  to  the  whole  world,  com- 
pared to  which  the  interest  felt  in  the  Eiffel 
Tower  would  have  been  as  nothing ; the 
Cataract  Company  for  utilising  the  water 
power  could  have  been  in  operation  in  1893, 
and  could  have  furnished  all  the  power  re- 
quired for  driving  the  machinery  in  motion 
and  for  other  purposes.  Niagara  is  not 
remote  from  New  York,  and  at  the  same  time 
it  lies  at  the  door  of  Canada  ; it  is  on  the 
direct  route  to  the  great  west,  and  has  abun- 
dant communication  in  all  directions  by  rail, 
lake,  and  canal.  The  fact  that  the  place 
itself  is  but  a village,  and  that  the  adjacent 
city  of  Buffalo  possesses  only  a limited  accom- 
modation for  visitors,  would  have  been 
difficulties  easily  overcome  by  the  enterprising 
American  speculator  and  hotel  keeper.  It  is 
true  that  the  powerful  local  interests  which 
will  give  the  Chicago  Exhibition  extraordinary 
scope  and  vitality  would  have  been  wanting  ; 
but,  on  the  other  hand,  it  is  reasonable  to 
suppose  that  such  a scheme  would  have  been 
supported  by  a unanimous  national  enthusiasm, 
and  with  the  Falls  of  Niagara  as  a leading 
attraction,  would  have  commanded  a universal 
interest  abroad. 

It  being,  however,  definitely  decided  that 
the  Columbian  Exhibition  of  America  is  to  be 
held  in  the  city  of  Chicago,  it  will  be  both 
interesting  and  useful  to  form  some  opinion  as 
to  the  actual  advantages  of  the  site,  both  from 
a national  and  international  point  of  view. 
This  question  having  been  settled,  it  is  quite 
unnecessary  to  consider  whether  New  York, 
Washington,  or  any  other  city  would  have 
been  preferable.  So  far  as  foreign  exhibitors 
are  concerned,  it  would  appear  at  first  sight  as 
though  the  commercial  metropolis  of  the 
United  States,  situated  as  it  is  on  the  Atlantic 
seaboard,  would  have  offered  far  greater  ad- 
vantages than  those  possessed  by  a city  a 


thousand  miles  inland  ; it  must  be  remembered, 
however,  that  facilities  for  transport  are  not  1 
the  only  questions  which  arise  in  connection  • 
with  advantages  to  be  derived  from  taking  \ 
part  in  a great  Exhibition.  The  main  object  L 
of  an  exhibitor  is  to  bring  his  exhibits  under  I 
the  notice  of  the  greatest  number  of  probable  I 
purchasers,  and  the  people  of  Chicago  claim 
that  their  city  possesses  this  advantage  in  a 
higher  degree  than  any  other  town  in  the  | 
United  States.  Whether  this  be  true  or  not,  1 
it  is  beyond  dispute  that  Chicago  is  the  |j 
great  distributing  centre  of  a vast  selling  | 
and  purchasing  community,  the  strength  1 
and  importance  of  which  is  increasing  every  It 
year. 

The  capital  of  the  State  of  Illinois,  Chicago  1 
is  practically  the  commercial  metropolis  of  the  1 
adjoining  States  of  Indiana,  Kentucky,  Iowa,  ft 
Wisconsin,  and  Minnesota,  all  of  them  de-  1 
voted  chiefly  to  agricultural  and  pastoral  ir 
industries,  the  products  of  which  gravitate 
chiefly  towards  Chicago  and  St.  Louis.  The 
State  of  Illinois,  which  has  an  area  of  56,650  ' 
square  miles,  a length  of  385  miles,  and  a ) 
width  of  220  miles,  is  almost  wholly  prairie  I 
land,  the  greatest  elevations  not  rising  more  I 
than  900  feet  above  the  level  of  Lake  Michigan ; 1 
about  one-fourth  of  its  whole  area  is  devoted  to  1 
the  growing  of  corn,  and  one-sixteenth  to  the  fl 
raising  of  wheat,  while  over  4,000,000  acres  are  I 
used  as  pasture  land.  Almost  the  whole  State  is 
a vast  coal-field,  the  area  of  the  coal  measures 
being  computed  to  cover  30,000  square  miles.  I 
There  are  about  14,000  miles  of  railroad  in  | 
operation  in  this  State,  representing  a capital 
expenditure  of  more  than  ^320,000,000  sterling.  I 
The  gross  income  earned  by  this  expenditure 
last  year  was  ^”12,630,000,  the  net  earnings  I 
being  33 ’io  per  cent,  of  the  total.  Although  I 
figures  are  uninteresting  and  difficult  to  retain,  I 
it  is  worth  while  to  put  a few  on  record  to 
illustrate  the  railway  business  in  this  one  State 
of  the  Union  during  last  year.  The  number  of  j 
passengers  carried  was  23,755,000,  and  the 
average  distance  travelled  was  26^25  miles  by 
each  passenger ; the  cost  of  carrying  each  1 
passenger  for  one  mile  was  1*721  cents.  The 
number  of  tons  of  freight  carried  was  44, 93 1,095, 
and  the  average  distance  hauled  was  98  ‘43 
miles,  the  cost  of  transport  being  *513  per  cent. 

In  this  large  total  minerals  take  the  leading 
place,  the  tonnage  being  about  14,500,000; 
about  10,000,000  tons  represent  the  product  of 
agriculture  transported,  3,500,000  tons  the 
weight  of  animals,  3,000,000  tons  that  of 
lumber,  4,500,000  the  tonnage  of  manufac- 
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tured  articles,  and  nearly  4,000,000  tons  the 
weight  of  general  merchandise.  Of  course  a 
considerable  portion  of  this  large  business 
found  its  way  to  the  stock-yards,  grain  eleva- 
tors, and  wharves  of  Chicago,  which  are,  more- 
over, crowded  by  the  ceaseless  flow  of  water- 
borne freight  brought  over  the  great  chain  of 
lakes  from  the  eastward,  chiefly  in  the  form  of 
general  merchandise,  or  cleared  from  the  city 
port  towards  the  same  direction,  in  the  shape 
of  cereals,  meat,  and  minerals. 

The  city  of  Chicago  is  situated  on  the  south- 
western shore  of  Lake  Michigan,  and  it  covers 
an  area  of  111,360  acres,  or  about  174  square 
miles.  It  must  not  be  supposed  that  this  vast 
extent  inclosed  within  the  city  limits  is  yet 
densely  inhabited,  or  even  built  over.  Great 
tracts  of  virgin  prairie  land  are  included  within 
the  boundaries  ; the  extensions  of  the  main 
streets  are  laid  out  across  them,  but  they  are 
innocent  as  yet  of  any  purpose  except  that  of 
occasional  grazing,  or  of  buildings  here  and 
there  put  up  in  advance  of  their  time,  by  enter- 
prising speculators  or  by  persons  with  a taste 
for  isolated  residences.  It  is  urged  against 
the  citizens  of  Chicago  by  the  inhabitants  of 
less  rapidly  growing  American  towns,  that  in 
their  zeal  to  own  the  largest  city  in  the  world, 
they  will  not  rest  till  they  have  fenced  in  the 
entire  State  of  Illinois  ; but  this  stricture  is 
hardly  just,  for  if  the  growth  of  the  population 
continues  at  its  present  rate,  another  ten  years 
will  see  the  greater  part  of  the  spaces  now 
vacant  closely  built  over.  At  one  extremity  of  ! 
the  city  limits,  and  included  within  them,  is 
the  suburb  of  Pullman,  once  an  independent 
town,  the  construction  of  which  was  com- 
menced nine  years  ago,  and  which  has  to-day 
a population  of  11,000,  chiefly  dependent  on 
the  Pullman  Company,  which  manufactures 
railway  rolling  stock  on  a very  large  scale.  ! 
Some  idea  of  the  rapid  growth  of  Chicago 
may  be  gathered  from  the  fact  that  ten  years 
ago  it  was,  in  importance  of  population,  the 
fourth  city  in  the  Union  ; to-day  it  occupies 
the  second  place,  coming  next  to  New  York, 
with  a population  of  1,098,576,  as  compared 
with  503,185  in  1880;  the  number  of  inhabi- 
tants.has  thus  more  than  doubled  during  the 
last  ten  years.  This  is  a far  larger  increase 
than  can  be  shown  by  any  other  city  in  the 
United  States,  the  growth  of  the  population  of 
New  York  having  been  only  307,000  during 
the  same  period.  The  following  list  gives  the 
population  of  eleven  of  the  principal  towns  in 
America,  as  returned  by  the  census  of  1890 
and  that  of  1880  : — 


Name  of  City. 

1890. 

18S0. 

I. 

New  York 

L5i3,50i  .. 

1,206,209 

2. 

Chicago  . . 

1,098,576  .. 

503,185 

3- 

Philadelphia  . . 

1,044,894  .. 

847,170 

4- 

Brooklyn  . . 

804,377  . . 

566,663 

5- 

St.  Louis  . . 

460,357  .. 

350,5*8 

6. 

Boston 

446,507  .. 

362,839 

7- 

Baltimore . . 

433,547  .. 

332,313 

8. 

San  Francisco  . . 

297,990  .. 

233,959 

9- 

Cincinnati 

296,309  . . 

255,139 

10. 

Cleveland . . 

261,546  .. 

160,146 

11. 

Buffalo 

254,457  - 

155,134 

A reference  to  the  tabular  summaries  of  the 
recent  census  at  the  periods  above  mentioned, 
shows  that  this  growth  is  a natural  and  healthy 
one,  and  has  not  been  exaggerated  for  the 
sake  of  effect.  The  increase  in  population  of 
the  States  included  in  the  North  Atlantic 
division  since  1873  to  the  present  time  is  40 
per  cent. ; that  for  the  South  Atlantic  division* 
has  been  50  per  cent. ; that  for  the  northern 
central  division,  which  includes  Illinois,  and  is- 
by  far  the  most  populous  section  of  the  country, 
80  per  cent. ; in  the  southern  central  division 
the  increase  has  been  60  per  cent.  ; while  in 
the  western  division,  towards  which  a flood  of 
population  has  spread,  the  increase  has  been 
300  per  cent.  ; the  total  figures,  however,  in 
this  latter  case  are  comparatively  insignificant.. 

The  trade  and  prosperity  of  the  City  of 
Chicago  appear  to  have  increased  as  rapidly 
as  its  population  ; in  1887  the  total  value  of 
the  commerce  of  the  city  was  estimated  at  the 
enormous  sum  of  240,000,000  sterling,  and 
since  then  three  years  of  unusual  prosperity 
must  have  largely  swelled  this  amount. 

The  history  of  Chicago  begins  in  1811,  when 
the  site  was  occupied  by  military  outposts  in 
constant  peril  from  hostile  Indians;  and  until 
1831,  by  which  time  life  and  property  had 
become  more  secure,  it  possessed  only  a few 
inhabitants  isolated  from  the  rest  of  the  world. 
In  February,  1835,  the  place  was  incorporated 
as  a town,  and  two  years  later  it  was  raised  to 
the  dignity  of  a city,  with  a population  of  about 
5,000.  From  that  time  to  the  present,  the 
municipal  area  has  been  extended  seven  tiraes ; : 
in  1847  and  in  1853  ; then  ten  years  later,  aad. 
again  in  1869,  in  1887,  in  April  and  in  July;. 
1889.  The  last  annexation  of  territory  was  on 
an  heroic  scale ; previously  the  area  was  44 
square  miles,  but  by  a vote  of  the  people  re- 
corded on  June  29th,  1889,  the  limits  were 
at  once  extended  to  include  i28-24  square  miles 
additional  land,  and  the  great  metropolis  was 
by  this  act  endowed  with  a sudden  increase  in 
the  population  of  over  150,000  people.  At  the 
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present  time,  the  city  extends  north  and  south 
for  a distance  of  24  miles,  while  from  east  to 
west  it  has  a width  that  varies  from  4*5  to  10 -5 
miles.  Probably,  so  sudden  and  great  an 
increase  in  a city  is  without  a parallel ; and 
the  most  curious  feature  of  the  consolidation 
is,  that  it  appears  to  have  been  effected  with- 
out any  serious  opposition,  although  by  the 
change  six  independent  municipal  corpora- 
tions, with  all  their  legislative  and  executive 
powers,  were  absorbed,  and  their  separate 
dignities  and  resposibilities  swept  away.  It 
is  of  course  this  system  of  annexation  that  has 
contributed  largely  to  the  phenomenal  growth 
of  the  city ; but  the  fact  remains  that  such  a 
growth  would  have  been  impossible  if  the 
increase  in  trade  and  industry  had  not  been 
equally  phenomenal  and  this  increase  would 
have  been  unattainable  but  for  the  vast 
development  of  the  adjoining  States,  the  trade 
from  which  naturally  gravitates  to  Chicago  as 
the  centre. 

Of  the  extent  and  future  possibility  of  the 
States  lying  to  the  west  of  the  Mississippi — 
and  the  development  of  which  greatly  affects 
the  trade  of  Chicago — we  can  form  but  a 
very  limited  idea.  The  area  on  the  west  of 
the  great  river  is  twice  as  large  as  that  which 
lies  on  the  east,  and  of  this  what  is  not 
mineral  land  is,  for  the  most  part,  richly 
adapted  for  agricultural  and  pastoral  pursuits. 
The  proportions  of  the  Western  States  are 
almost  beyond  one’s  grasp.  Texas  could  hold 
the  whole  population  of  the  United  States,  and 
not  be  more  crowded  than  Germany.  Dakota 
could  do  the  same,  and  so  could  New  Mexico. 
The  State  of  Texas  alone  could  produce  nearly 
all  the  food  crops  required  for  the  entire 
country.  It  could  raise  more  than  all  the 
cotton  crops,  and  pasture  lands  as  large  as 
the  entire  State  of  New  York  would  still 
remain.  It  is  estimated  that  the  arable  lands 
of  the  west  cover  at  least  900,000  square 
miles.  There  are  260.000  square  miles  of 
timber  country;  and,  in  18S0,  less  than  one- 
fourth  of  the  pasture  was  occupied  with  more 
than  61,000,000  of  live  stock.  It  would  seem 
as  if  the  future  destinies  of  the  United  States 
must  be  controlled  from  the  west,  the  popula- 
tion of  which,  by  natural  increase  and  by 
immigration,  is  growing  with  so  much  rapidity ; 
where  energy  appears  unbounded,  and  the 
wealth  of  the  soil,  as  of  the  riches  hidden 
beneath  its  surface,  is  inexhaustible.  A well- 
known  American  writer  says: — “The  un- 
rivalled resources  of  the  west,  together  with 
the  unequalled  enterprise  of  her  citizens,  are 


a sure  prophecy  of  superior  wealth.  Already 
have  some  of  the  young  States  outstripped 
their  elder  sisters  of  the  east  in  individual  j 

wealth The  west  is  destined  to  surpass  , 

in  agriculture,  stock  raising,  mining,  and,  | 

eventually  in  manufacturing Beyond  a 

peradventure  the  west  is  to  dominate  the  east. 
With  more  than  twice  the  room  and  resources  / 
of  the  east,  the  west  will  have  probably  twice  it 
the  population  and  wealth  of  the  east,  toge- 
ther with  the  superior  power  and  influence  • 
which,  under  popular  government,  accompany 
them.”* 

These  sentences,  written  some  years  ago, 
would  seem  to  be  already  partially  confirmed, 
and  if  the  forecast  be  too  sanguine  and  en- 
thusiastic, the  conviction  is  nevertheless  forced  | 
upon  the  foreign  visitor  that  if  the  head  of  the  1 
nation  lies  upon  the  Atlantic  shore,  the  heart 
beats  in  the  Middle  States,  and  the  sinews  and  1 
muscles  are  in  the  West.  Certain  it  is  that  l 
some  such  process  of  western  domination  as  1 
that  described  in  the  lines  above  quoted  is  now 
in  progress,  and  when  the  mighty  struggle  | 
comes,  as  come  it  must,  and  that  possibly  in 
no  very  distant  future,  between  protection  and 
free  trade,  it  is  in  the  west  that  the  anti- 
tariff banners  will  be  unfurled. 

To  give  an  idea  of  the  importance  of  ) 
Chicago  as  a great  trading  metropolis,  it  is 
necessary  to  have  recourse  again  to  figures.  1 
The  city  is  the  converging  point  for  30,000 
miles  of  railroads,  and  it  is  claimed  that 

81.000  miles,  or  nearly  half  the  total  network 
of  railways  that  cover  the  United  States,  affect 
her  commerce  more  or  less  directly.  She  is 
the  main  centre  of  the  vast  trade  carried  on 
upon  the  chain  of  inland  seas  which  gives  her 
a direct  water  way  to  the  Atlantic,  and  places 
her,  if  not  on  a level  with,  at  least  only  second  ■ 
to,  New  York  as  an  American  port.  To  her 
stock  yards  are  brought  a daily  average  of 

30.000  head  of  stock,  and  with  the  exception 
of  what  is  required  for  consumption  in  the  i 
city,  is  exported  in  various  forms. 

Hogs  and  cattle,  with  their  various  products, 
grain  and  ore,  form  the  staple  of  trade  in 
Chicago,  but  besides  these  there  are  a vast 
number  of  imported  industries  that  give  em- 
ployment to  about  150,000  workmen ; the 
number  of  miscellaneous  manufactories  in  the 
city  is  about  25,000.  During  the  year  1889 
there  were  received  in  the  city  elevators,  or  on  I 
the  wharves,  183*5  million  bushels  of  grain  I 
and  its  equivalent  in  flour ; this  represents 
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more  than  one-twentieth  of  all  the  grain  raised 
in  the  United  States. 

The  estimated  value  of  the  live  stock 
received  at  Chicago  last  year  exceeded 
^£40,000,000,  and  nearly  5,000,000  tons  of  coal 
were  delivered  in  1889,  and  650,000  tons  were 
shipped  ; most  of  this  was  brought  from  the 
•coalfields  of  Illinois,  Indiana,  and  Ohio. 

The  steel  works  of  Chicago  are  sufficiently 
important  to  produce  a greater  tonnage  of  rails 
than  any  other  steel  centre  in  the  country  ; in 
this  industry,  as  in  so  many  others,  the  position 
of  the  city  is  extremely  advantageous,  ore  being 
delivered  to  the  works  for  a freight  of  only  60 
cents  per  ton,  and  the  rates  for  coal  are  also 
very  moderate  ; the  ores  chiefly  used  average 
-about  60  per  cent,  of  iron.  With  such  a large 
grain  trade,  storage  accommodation  on  a cor- 
responding scale  is  a necessity ; all,  or  nearly 
•all,  that  is  brought  to  the  city  has  to  be  de- 
posited in  the  elevators  for  subsequent  trans- 
shipment into  vessels,  railway  waggons,  or 
into  carts  for  local  requirements.  There  are 
altogether  some  thirty  elevators  of  the  first 
magnitude,  the  combined  capacity  of  which  is 

30.000. 000  bushels.  The  largest  of  these  great 
stores  contains  3,000,000  bushels,  but  the 
average  capacity  is  less  than  half  this  amount. 

While  it  is  difficult  to  obtain  figures  as  to 
the  total  tonnage  of  through  freight  that 
arrives  at,  or  is  despatched  from,  Chicago,  it 
may  be  interesting  to  note  that  at  least 

3.000. 000  tons  represent  the  bulk  of  the  traffic 
passed  through  the  city  from  various  places 
for  consignment  without  breaking  bulk,  which 
is  more  than  6,000  tons  per  day. 

The  lake  navigation  is,  however,  the  most 
interesting  portion  of  the  transport  trade  of 
Chicago,  and  on  this  subject  very  detailed 
statistics  are  compiled.  The  harbour,  as  well 
as  the  whole  of  Lake  Michigan,  is  placed 
under  the  charge  of  the  United  States  Engineer 
Department,  and,  for  a number  of  years,  works 
•of  more  or  less  importance  have  been  carried 
•on  to  increase  the  facilities  for  shipping  and 
(to  give  relief  to  the  overcrowded  river.  The 
•outer  harbour  has  an  area  of  450  acres,  about 
100  of  which  are  reserved  for  the  future  con- 
struction of  docks  and  wharves,  by  reclaiming 
the  foreshore  and  filling  up  fora  width  of  some 
thousand  feet,  parallel  to  the  existing  bank. 
Outside,  the  harbour  is  inclosed  by  easterly 
-and  westerly  breakwaters,  as  well  as  by  a 
northern  pier,  all  of  timber,  but  it  is  intended 
to  replace  these  byctone  and  concrete.  Since 
the  works  were  commenced,  1,500,000  dols. 
ibave  been  expended  on  them,  and  the  outer 


I harbour  has  been  dredged  to  a depth  of  16  feet. 
The  lake  navigation  is  open  from  the  end  of 
April  to  the  beginning  of  December,  so  that 
only  seven  months  are  available  in  the  year, 
although  a small  number  of  coasting  vessels 
feel  their  way  along  the  shore  of  the  lake  in 
spite  of  the  dangers  from  ice.  In  the  year 
1870  there  were  12,739  vessels  arrived,  and 
12,433  cleared  at  the  port  of  Chicago,  the 
total  tonnage  being  about  5,000,000.  In  1889 
the  number  of  vessels  entering  the  port 
was  10,804,  and  that  leaving  10,984,  while 
the  respective  tonnage  was  5,102,790  and 
5,165,041.  Besides  the  increase  in  trade 
which  has  doubled  during  the  last  twenty 
years,  it  will  be  noticed  that  the  larger  ton- 
nage was  carried  in  2,000  less  vessels  than  in 
1870,  showing  an  increase  in  the  size  of  the 
ships  used,  which  now  rises  as  high  as  3,000 
tons.  It  is,  of  course,  to  be  expected  that  the 
lake  trade  should  increase  at  a very  rapid  rate, 
because  the  freight  charges  by  steamer  can 
always  compete  successfully  with  those  by  rail 
transit,  and  thus  give  to  such  systems  as  the 
Erie  Railroad  special  advantages,  because 
over  the  greater  part  of  the  distance — that 
between  Chicago  and  Buffalo — goods  are  con- 
veyed by  water. 

Chicago  possesses  but  few  attractions  to  the 
general  European  visitor ; it  is  a city  of  per- 
petual noise  and  bustle,  where  the  constant 
roar  of  traffic  and  the  ever-crowded  streets 
banish  all  idea  of  repose.  The  longest  day 
appears  too  short  for  its  appointed  work,  and  the 
whole  object  of  life  seems  concentrated  in  the 
desire  to  shorten  it  by  wearing  it  out.  The  in- 
creasing manufactures  and  population  threaten 
Chicago  with  the  same  pall  of  smoke  that  ren- 
dered Pittsburg  a byeword  till  within  the  last 
few  years,  and  as  it  is  not  probable  that 
natural  gas  will  be  found  in  the  vicinity,  the 
problem  of  smoke  consumption  is  even  now 
one  of  formidable  proportions. 

Chicago  is  laid  out  with  main  streets  or 
avenues  after  the  fashion  of  most  American 
cities,  with  narrower  streets  crossing,  generally 
at  right  angles,  a geometrical  arrangement 
that  possesses  many  advantages.  The  rule 
has  of  course  many  exceptions,  rendered  neces- 
sary in  some  cases  by  the  intrusion  of  the 
sluggish  Chicago  River  and  its  branches. 
The  streets  and  avenues  are  wide,  and  on  a 
dead  level ; the  principal  ones  are  bordered  by 
vast  piles  of  buildings  which  are  the  glory  of 
the  citizens  and  the  wonder  of  visitors.  Al- 
though the  town  has  an  area  of  174  square 
miles;  the  prices  of  land  in  the  central  portion 
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rise  to  fabulous  amounts,  and  rents  are  dearer 
than  in  London;  for  this  reason,  and  with  a 
desire  to  possess  the  highest  buildings  in  the 
United  States,  the  blocks  are  run  up  to  twelve, 
thirteen,  and  even  fifteen  storeys  in  height. 
In  some  of  these,  staircases  are  regarded  as 
superfluous,  and  in  all  of  them,  elevators, 
sometimes  as  many  as  eight  or  ten,  run  up 
and  down  all  day  at  express  speed.  Street 
railroads  of  course  form  the  chief  means  of 
transit  for  passengers,  and  it  is  in  Chicago 
that  the  cable  system  of  tramways  has  found 
its  fullest  development;  the  high  speed  at 
which  the  cars  are  propelled  by  this  means  is 
counteracted  to  a considerable  extent  by  the 
heavy  waggon  traffic  that  crowds  the  ill-paved 
streets.  The  concentration  of  business  is 
naturally  greatest  upon  the  branches  of  the 
Chicago  River  and  the  35  miles  of  wharves 
that  constitute  the  accommodation  of  the  port. 
The  streets  crossing  the  muddy  stream  and  its 
branches  are  connected  by  swing  bridges,  the 
constant  opening  of  which,  for  the  passage  of 
ships,  causes  a continual  congestion  of  traffic. 
This  is  avoided  in  some  instances  by  the 
construction  of  tunnels  underneath  the  river. 
Seven  terminal  stations,  that  provide  for  21 
different  railway  companies,  add  to  the 
busy  apect  of  the  city,  and  the  great 
network  of  competing  lines  that  con- 
centrate over  the  suburbs,  crossing  and 
recrossing  each  other  on  the  level,  give  the 
visitor  a high  respect  for  the  superior  intelli- 
gence of  the  American  engine-driver,  who, 
assisted  with  only  a very  crude  signal  system, 
contrives  to  handle  an  enormous  train  business 
with  but  few  accidents  and  little  loss  of  life. 
Except  for  theatres  and  parks,  Chicago  may 
be  said  to  have  no  means  of  amusement,  for 
which,  indeed,  there  seems  no  leisure.  Possi- 
ble visitors  to  the  Columbian  Exhibition  of 
the  idle  class  may  take  this  information  as  a 
hint  that  they  perhaps  had  better  stay  away. 
Besides  the  vast  business  blocks  of  the  city, 
and  the  Auditorium-buildings,  which  contain 
a giant  hotel,  the  largest  theatre  in  the  world, 
hundreds  of  offices,  scores  of  shops,  and  a 
Government  signal  station,  the  pride  of  the 
inhabitants  lies  in  their  parks,  and  the 
suburban  dwellings  of  the  wealthy  inhabitants, 
who  must  be  very  numerous,  if  a conclusion 
can  be  drawn  from  the  number  and  appearance 
of  these  residences. 

A struggle  scarcely  less  severe  than  that  at 
Washington  followed  the  victory  scored  by 
Chicago,  and  took  place  within  the  city  itself. 
This  was  the  battle  of  the  sites,  in  which  all 


citizens,  and  many  who  were  not  interested  at 
all,  took  part  with  that  energy  and  vehemence 
so  surprising  to  an  Englishman.  Railway  j 
companies  and  Park  Commissioners,  the 
Government  Committee  and  the  local  execu- 
tive, even  the  United  States  Engineer  Corps, 
took  active  sides  in  the  dispute,  while  the 
Chicago  newspapers,  with  but  little  patriotism 
and  less  reason,  added  to  the  confusion  by 
indiscriminate  condemnation.  Of  course  order 
was  evolved  out  of  all  this  chaos,  but  not  until 
much  valuable  time  was  lost,  and  more  or  less 
mischief  done.  One  of  the  most  lively  causes 
of  dispute  was  the  so-called  dual  site  that 
involved  the  arrangement  of  the  Exhibition  in 
two  localities  about  three  miles  apart.  With- 
out explanation,  this  proposal  appeared  an 
unpractical  one,  though  in  reality  it  was 
attended  with  many  advantages,  and  was  in 
the  end  very  willingly  adopted. 

Another  matter  of  discussion  was  as  to  which 
of  the  parks  in  Chicago  should  be  selected  for 
the  construction  of  the  main  buildings.  Many 
such  parks  were  more  or  less  well  adapted 
for  the  purpose,  and  each  site,  as  it  was  pro- 
posed, found  a large  number  of  enthusiastic 
supporters  and  an  equal  number  of  determined 
opponents.  A large  space  of  land  was  offered 
for  the  purpose  by  a private  owner,  and  an 
extensive  site  close  to  Lake  Calumet  was 
also  suggested.  Both  these  latter  proposals 
were,  however,  soon  abandoned,  because, 
though  the  ground  in  each  case  stood  within 
the  city  limits,  they  were  too  remote  to  be 
practicable.  In  the  end,  a decision  was  made 
in  favour  of  Jackson-park,  a large  and  partly  ; 
reclaimed  space  of  about  800  acres,  situated  || 
on  the  lake  front,  and  in  the  southern  part  of  ,< 
the  city.  But  it  was  felt  that  the  space  thus 
given  by  the  South  Park  Commissioners  was 
insufficient  for  the  purposes  of  the  Exhibition, 
and  efforts  were  made  to  secure  the  smaller 
and  very  beautiful  Washington-park,  lying  at 
some  distance  away.  After  many  negotiations., 
a satisfactory  arrangement  was  entered  into 
between  the  Park  Commissioners  and  the 
Exhibition  executive,  by  which  both  Washing- 
ton and  Jackson  parks  were  ceded,  as  well  as 
a broad  connecting  strip  known  as  the  Midway 
Plaisaunce,  which  connects  the  two  parks.  By 
this  arrangement,  an  area  of  some  1,200  acres 
was  secured  for  Exhibition  purposes,  an  extent 
felt  to  be  amply  sufficient,  if  not  embarrassingly 
large.  At  the  same  time  that  this  arrange- 
ment was  completed,  the  difficulties  that  had 
existed  between  the  executive  on  the  one  hand 
and  the  Illinois  Central  Railway  Company  and 
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the  United  States  Engineers’  Department  were 
satisfactorily  adjusted.  These  difficulties  had 
their  origin  in  the  demand  of  the  executive  for 
the  cession  of  a piece  of  ground  on  the  lake 
front,  situated  in  Lake-park,  in  a central 
part  of  the  city,  and  an  addition  to 
this  space,  by  a reclamation  of  a portion 
of  the  adjacent  foreshore.  The  total  amount 
thus  obtained  would  equal  about  80  acres, 
and  was  required  by  the  executive  for 
the  erection  of  special  buildings.  It  was 
this  independent  space,  three  miles  from 
Jackson  and  Washington  Parks,  which  con- 
stituted the  much  debated  dual  site.  But  the 
railway  company  threatened  injunction  on  the 
ground  of  trespass,  and  the  Government 
Harbour  Board  forbade  the  filling  up  of  any 
portion  of  the  lake,  which  is  national  pro- 
perty, so  that  for  a long  time  it  appeared  as  if 
the  projects  of  the  executive  concerning  the 
dual  site  would  have  to  be  abandoned.  In 
the  end,  however,  amicable  compromise  over- 
came the  various  obstacles,  and  the  executive 
became  possessed  of  the  land,  and  of  the 
power  to  extend  it  into  the  lake,  under  very 
favourable  conditions. 

It  forms  an  important  part  of  the  Exhibition 
scheme  to  utilise  this  Park-lake  site  for  the 
construction  of  large  and  possibly  of  per- 
manent buildings  for  the  display  of  pictures, 
and  probably  for  collective  exhibits  of  scientific 
rather  than  of  commercial  interest.  It  is  in- 
tended also  to  add  to  these  as  many  attrac- 
tions for  the  public  as  can  be  devised,  and 
that  this  part  of  the  Exhibition  at  least  shall 
be  kept  open  at  night,  for  the  benefit  of  visitors 
staying  in  Chicago  and  who  may  not  feel  dis- 
posed in  the  evening  to  go  so  far  as  the  main 
Exhibition  buildings.  The  common  sense  of 
this  proposal  will  be  apparent  when  it  is  re- 
membered that  Chicago,  like  all  other 
American  cities,  is  deficient  in  public  amuse- 
ments and  attractions,  and  it  is  thought  by 
the  Exhibition  executive  that  it  would  be 
possible  to  create  special  attractions  for  the 
public  in  this  small  area,  similar  to  those  that 
were  so  successful  in  our  series  of  exhibitions 
at  South  Kensington— the  first  condition  of 
success  being  the  creation  of  serious  exhibits 
to  serve  as  an  excuse  for  attending  out-of-door 
amusements. 

Having  secured  the  two  large  parks  of 
Washington  and  Jackson,  with  the  connecting 
strip,  the  next  important  question  that  pre- 
sented itself  was  in  which  of  these  parks  the 
main  buildings  should  be  erected.  Washing- 
ton-park  presents  the  advantage  of  being 


beautifully  laid  out  with  great  stretches  of 
grass  and  large  plantations  of  fine  trees  ; 
Jackson-park  has  the  attraction  of  being  on 
the  lake,  so  that  the  Exhibition  buildings  could 
be  grouped  along  the  shore  of  the  fresh-water 
sea.  This  arrangement  offers  many  advan- 
tages, such  as  effectiveness  of  position,  facility 
of  dealing  with  sanitary  questions,  a close 
association  of  the  naval  sections  of  the  Exhi- 
bition with  the  main  scheme  ; on  the  other 
hand,  it  involves  larger  outlays  in  landscape 
gardening,  and  it  is  more  than  probable  that 
during  some  period  of  the  Exhibition  the  lake 
storms  may  prove  inconvenient.  We  believe 
that,  after  careful  consideration,  the  lake  site 
has  been  definitely  adopted,  and  that  Wash- 
ington-park  has  been  preserved  for  separate 
pavilions,  flower  shows,  and  the  like.  One  of 
the  special  features  of  Washington-park  is  the 
racecourse  and  grounds  of  a famous  Chicago 
sporting  club,  and  this,  with  its  various  ac- 
cessories, is  to  be  included  as  a part  of  the 
Exhibition.  The  strip  of  broad,  flat  land  con- 
necting the  two  parks  has  also  to  be  utilised, 
and  its  position  suggests  it  as  being  admirably 
adapted  for  conversion  into  a street  of  States 
and  Nations.  By  usingitfor this  purpose,  a mag- 
j nificent  perspective  of  fine  buildings  presenting 
many  varieties  of  architecture  would  result,  and 
the  various  States  and  foreign  countries  taking 
part  in  the  Exhibition  could  be  provided  with 
ample  space  for  erecting  their  offices,  special 
pavilions  and  buildings  for  entertainment,  be- 
side which  the  famous  Rue  de  Caire  would 
sink  into  insignificance.  Much  work  for  the 
landscape  gardener  remains  to  be ‘done  before 
the  greater  part  of  Jackson-park  can  be  com- 
pleted, but  nature  has  already  assisted  greatly 
by  forming  a number  of  large  lagoons  connected 
with  the  lake,  which  can  easily  be  con- 
verted into  spacious  pieces  of  ornamental 
water.  It  is  not  too  much  to  say  that  no  such 
favourable  site  has  ever  been  placed  at  the 
disposal  of  an  exhibition  executive,  both  as 
regards  size  and  beauty  ; the  great  dimensions 
of  the  grounds  will,  in  fact,  not  improbably  be 
a source  of  embarrassment  to  the  management, 
especially  at  night,  for  it  is  determined  that 
the  Exhibition  shall  be  kept  open  to  the  public 
after  dark.  The  efficient  lighting  of  such 
large  spaces  presents  almost  insurmountable 
difficulties,  one  of  which  is  the  expense  that 
would  be  involved,  and  it  will  probably  be 
found  necessary  to  follow  the  example  set  by 
Paris  in  dealing  with  a much  more  restricted 
area,  and  place  only  a part  of  the  buildings 
and  grounds  at  the  disposal  of  evening  visitors. 
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Another  serious  problem  which  will  present 
itself  for  solution  will  be  the  provision  of 
efficient  means  of  transport  within  the  grounds; 
this  requirement  will  offer  an  admirable  oppor- 
tunity to  exhibitors  of  every  kind  of  portable 
and  surface  railways,  and  to  every  system  of 
traction  and  motive  power.  The  astonishing 
success  which  attended  on  the  little  Decauville 
Railway  at  the  Champ  de  Mars  last  year  will 
no  doubt  be  repeated  on  a much  larger  scale 
in  1893,  where  the  necessity  for  transporting 
visitors  will  be  much  greater. 

Objection  has  been  raised  that  the  selected 
site  is  too  far  from  the  centre  of  the  city ; this 
criticism,  however,  has  no  weight.  In  the 
first  place,  the  means  of  transport  provided 
will  be  ample,  and  the  existing  lines  of  rail- 
way running  past  the  south  parks  can  be 
multiplied  ; it  is  in  contemplation  to  construct 
a special  railway  for  Exhibition  traffic  ; cable 
■car  accommodation  can  be  increased  in- 
definitely, and  to  provide  for  the  reception  of 
the  large  number  of  visitors  which  the  Exhibi- 
tion will  attract,  temporary  hotel  and  other 
living  accommodation  will  have  to  be  provided 
•near  the  park.  Moreover,  the  road  from  the 
city  to  the  Exhibition  grounds  is  a very 
pleasant  one,  running  along  the  dead  level  of 
the  lake  shore  through  Michigan  Avenue  and 
the  magnificent  Drexel  and  Grand  Boulevards. 
As  regards  the  beauty  of  its  approaches,  the 
Chicago  Exhibition  of  1893  will  also  be  un- 
rivalled. 

Although  it  is  impossible  to  forecast  the 
nature  and  extent  of  foreign  participation,  a 
tolerably  accurate  idea  of  the  most  important 
features  of  the  national  exhibits  is  not  difficult 
to  obtain.  In  mining  and  metallurgy,  in 
agriculture,  in  live  stock,  in  agricultural 
machinery,  and  in  labour-saving  appliances, 
it  may  be  safely  predicted  that  the  Chicago 
Exhibition  will  stand  pre-eminent.  Brewing 
plant  will  be  a distinctive  feature,  and  railway 
machinery  of  all  kinds  will  be  of  the  greatest 
possible  interest ; educational  appliances,  the 
art  of  producing  books,  the  industrial  applica- 
tions of  electricity,  and  an  almost  infinite 
variety  of  special  machinery  for  working  wood 
and  metals,  will  make  this  Exhibition  of  excep- 
tional interest. 

The  system  of  classification  has  not  of 
course  been  decided  on,  though  it  has  received 
very  careful  attention  by  the  executive.  Gene- 
rally it  is  intended  that  a decimal  system  of 
arrangement  should  be  adopted,  in  which  the 
groups  should  be  divided  into  ten  divisions, 
and  each  division  into  ten  classes.  It  is  pro- 


posed that  the  arrangement  of  groups  should 
be  as  follows  : — (1)  Agriculture  and  allied  in-' 
dustries  ; (2)  mines  and  metallurgy  ; (3)  marinej 
and  fishery  ; (4)  manufactures  and  other  elabo-j 
rative  industries.  This  group  would  include! 
machinery  of  all  classes,  the  applications  of; 
electricity,  industrial  chemistry,  pottery,  glass,' 
metal-working,  furs  and  leather,  textile  indus-i 
tries,  paper  manufacture,  &c.  Group  5 would  be1, 
devoted  to  food  and  its  accessories,  including) 
the  production  from  raw  materials,  prepara- 
tion and  preservation.  Group  6,  “ The  house} 
and  its  accessories,  costume  and  personal! 
equipment,”  embraces  the  arrangement,  heat- 
ing, lighting,  ventilation,  and  water  supply  o;: 
cities;  architecture,  furniture,  dress,  jewellery j 
&c.  Group  6 is  devoted  to  the  pictorial,  plastic! 
and  decorative  arts  ; and  Group  8 to  socia : 
relations  and  public  welfare.  The  last-named 
group  includes  music  and  musical  instruments  < 
medicine  and  surgery,  hospitals  and  charitable* 
institutions  ; exhibits  relating  to  property  ancl 
commerce,  labour  federations,  and  the  art  0J1 
war.  Group  9 is  that  of  science,  religion 
and  human  achievement.  In  this  group  would 
be  included  scientific  instruments  of  all 
classes,  publications,  all  sorts  of  ecclesiasj 
tical  exhibits,  and  that  special  branch  o 
educational  work  of  which  we  know  bm 
little  in  this  country,  but  which  is  such  an 
important  addition  to  all  American  churches)' 
Group  10  is  devoted  to  monographic  and 
collective  exhibits,  a group  which  the  execu-i 
tive  appear  desirous  of  encouraging,  and  0 
granting  to  special  industries  the  privilege  o: 
taking  their  exhibits  from  the  groups  to  which 
they  properly  belong,  and  arranging  therr| 
separately  in  different  parts  of  the  main  build-' 
ings  or  in  independent  pavilions.  There  arej 
many  obvious  reasons  why  this  method  0 
exhibiting  should  be  encouraged,  on  account  o 
the  advantages  it  offers  to  manufacturers  anci 
to  the  public.  Agricultural  and  cattle  shows| 
will  be  of  frequent  occurrence  during  thej 
Exhibition,  and  racing  and  trotting  matches 
will  be  held  constantly.  The  advantages 
attending  the  proximity  of  Lake  Michigarj 
will  add  greatly  to  the  attractions  of  the! 
Exhibition,  and  enable  regattas  and  otheii 
aquatic  entertainments  to  be  held,  and  for  the 
same  reason  scarcely  any  limit  need  be  set  tc; 
the  importance  and  variety  of  the  nava^ 
exhibits,  which  it  is  said  are  to  include  a 
reproduction  of  the  fleet  of  Columbus. 

The  object  of  this  paper  is  only  to  give  some 
idea  of  the  nature  and  scope  of  the  coming 
Exhibition  at  Chicago,  and  of  the  more  inter 
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— 
esting  characteristics  and  importance  of  the 
I city  in  which  it  is  to  be  held  ; but  it  has  been 
by  no  means  the  intention  to  urge  the  manu- 
facturers of  this  country  to  assist  in  making  it 
an  International  Exhibition.  It  would  be, 
without  doubt,  freely  admitted  in  the  United 
States,  that  it  depends  on  the  action  of  Eng- 
land whether  the  undertaking  will  have  to  be 
I confined  within  national  limits,  or  whether  it 
I will  be  aided  largely  by  foreign  co-operation. 

. A month  ago  the  universal  feeling  in  Europe 
j was  one  of  resentment  • against  a country 
1 that  decided,  as  it  seemed  wantonly,  to  close 
I its  ports  to  foreign  trade  ; at  present  it  is  one 
jl  of  amazement  at  the  spectacle  of  a nation 
I that  has  risen  to  denounce  its  lawmakers  and 
to  sweep  them  from  the  Capitol.  But  the 
I result  of  the  political  cyclone  that  has  devas- 
I tated  the  Republican  Congress  remains  yet 

ito  be  seen,  and  it  must  not  be  hastily  assumed 
that  a reaction  in  favour  of  free  trade  has  set 
in ; the  most  that  can  be  expected  is  that 
! the  effort  to  exaggerate  protection,  and  to 
, benefit  eastern  manufacturers  at  the  expense 
of  western  agriculturists,  has  been  defeated, 

! and  that  foreigners  will  continue  to  find 
| American  markets  as  heretofore.  If  this 
should  prove  to  be  the  outcome  of  the  recent 
elections,  there  can  be  no  doubt  that  the  value 
of  these  markets  to  this  country  will  continue 
to  increase  rapidly  from  year  to  year  with  the 
j growth  in  the  population  and  the  wealth  of 
1 the  Western  States.  If  it  be  assumed — and 
I such  an  assumption  appears  reasonable— that 
r the  voice  of  the  United  States  has  been  raised 
f in  a successful  protest  against  any  increased 
protection,  English  manufacturers  will  be  able 
Ito  judge  for  themselves  how  far  the  expense 
land  trouble  of  exhibiting  will  be  a justifiable 
I speculation,  and,  in  coming  to  a conclusion  on 
| this  point,  they  should  bear  in  mind  that  the 
I Exhibition  will  be  held  in  the  great  purchasing 
I centre  of  that  section  of  the  continent  where 
I the  sentiment  in  favour  of  reduced  tariffs  is  the 
■ strongest.  In  this  place  it  may  be  worth  while 
I to  call  attention  to  a curious  though  natural 
I result  of  the  M'Kinley  Bill.  In  anticipation 
I of  this  obnoxious  measure  becoming  law, 

(j  American  buyers  had  been  for  months  before 
[I  purchasing  in  the  European  markets  on  an 
■ enormous  scale,  and  at  the  present  time  vast 
■ stocks  have  been  accumulated,  bought  under 
rl  -he  old  tariff.  The  natural  result  of  this,  com- 
I Pined  with  the  social  revolution  that  appears 
i 0 be  at  present  taking  place,  but  the  results 
| A which  can  have  little  commercial  conse- 
| juences  for  many  months  to  come,  will  in- 


crease the  stagnation  of  American  foreign 
trade,  since  existing  stocks  will  be  drawn  upon 
to  the  utmost,  and  further  purchases  delayed  as 
long  as  possible,  in  the  hope  that,  before 
they  are  exhausted,  reasonable  counsels  will 
prevail,  and  disturbed  commercial  relations  re- 
adjusted. In  such  a fortunate  event  the 
clogged  channels  of  European  trade  with 
America  would  be  cleared,  and  the  volume  of 
foreign  commerce  westward  would  be  vastly 
increased.  Should  this  desirable  result  be 
achieved  within  the  next  eighteen  months,  it 
is  probable  that  the  Chicago  Exhibition  will  be 
an  international  one  in  a broad  sense  of  the 
term.  But  if  time  bring  about  a different 
solution  than  now  appears  probable,  even 
should  the  McKinley  Bill  be  sustained,  with 
all  its  evil  consequences  at  home  and  the 
paralysis  of  American  foreign  trade,  there 
would  still  remain  certain  branches  of  English 
history  and  art  that  would  distinctly  be 
benefited  by  being  represented  at  the  Chicago 
Exhibition.  In  the  first  place,  it  must  not  be 
forgotten  that  at  these  vast  gatherings  foreign 
buyers  come  in  crowds,  and  should  Europe 
abstain  from  participation,  new  and  valuable 
business  connections  will  be  secured  to 
America  that  English  manufacturers  might 
have  obtained ; or  still  worse,  existing 
customers  may,  and  probably  will,  be  taken 
from  us  if  we  are  not  there  to  look  after  our 
proper  interests.  Even  with  prohibitory  tariffs, 
there  are  certain  branches  of  industry  that 
will  continue  to  command  American  pur- 
chasers. For  instance,  no  amount  of  pro- 
tective legislation  will  enable  the  United 
States  to  approach  this  country  in  many 
departments  of  art  industry.  In  saying  this  it 
must  not  be  forgotten  that  America  has 
created  her  own  school,  but  at  present  the 
products  of  that  school  do  not  compete.  In 
stained  glass,  the  art  products  of  the  loom,  in 
ceramics,  high-class  furniture,  fine  table  and 
decorated  glass,  and  in  many  other  arts,  this 
country  will  continue  to  hold  her  own  for  years 
to  come,  and  to  be  the  source  from  which 
American  demands  will  be  supplied  ; that 
these  demands  will  continue  to  increase  is 
practically  certain,  considering  the  abundance 
of  money  in  the  United  States  and  the 
increasing  taste  for  articles  of  luxury,  which 
is  gratified  with  considerable  liberality. 
In  this  connection,  too,  it  may  be  well 
to  remember  that  the  number  of  Americans 
visiting  Europe  augments  from  year  to 
year  — during  the  season  just  closed,  the 
total  number  that  crossed  the  Atlantic  was 
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greater  than  that  which  flocked  over  last  year 
to  yisit  the  Paris  Exhibition — and  that  London 
is  rapidly  and  surely  becoming  a greater 
favourite  with  Americans  as  a place  to  visit,  and 
especially  as  a place  in  which  to  purchase, 
than  Paris.  The  number  of  American  visitors 
is  estimated  at  from  80,000  to  100,000  annually, 
and  each  of  them  leaves  behind  him  in  Europe 
at  least  £$o ; so  that  some  four  or  five  millions 
sterling — a large  proportion  of  which  is  spent 
in  purchases— is  added  to  the  wealth  of  Europe 
every  year.  On  this  account,  it  is  reasonable 
to  suppose  that  English  manufacturers  who 
take  the  risk  of  exhibiting  at  Chicago  will 
form  lasting  and  valuable  business  connections 
with  Americans  who  take  advantage  of  their 
frequent  visits  to  this  country  to  make  extensive 
purchases,  which  they  are  able  to  pass  into  the 
United  States  as  personal  effects,  and  there- 
fore free  from  duty.  It  should  be  mentioned, 
that  it  is  the  intention  of  the  Exhibition  execu- 
tive to  establish,  as  a part  of  the  under- 
taking, a vast  bazaar,  where  articles  which 
are  shown  as  samples  in  the  Exhibition  build- 
ings can  be  purchased.  Considerable  benefit 
is  likely  to  arise  from  this  arrangement,  for 
everyone  knows  how  the  purchasing  inclina- 
tions of  visitors  are  checked  by  inability  to 
procure  and  carry  with  them  objects  which 
may  attract  their  fancy  when  visiting  an 
Exhibition.  Before  the  time  for  closing  has 
arrived,  the  desire  for  possession  has  passed, 
and  many  valuable,  even  though  transient, 
customers  are  lost.  It  is  thus  evident  that 
there  exist  some  strong  and  sufficient  reasons 
for  manufacturers  to  exhibit,  even  though 
they  have  to  do  so  under  the  disadvantages 
of  a heavy  tariff. 

But  there  are  other  classes  of  industrials  to 
whom  the  benefits  to  be  derived  from  exhibit- 
ing are  not  doubtful.  For  example,  the  in- 
ventors of  machines  or  processes  for  which 
United  States  patents  are  held,  and  which  it 
is  desirous  to  sell,  will  certainly  find  the  Exhi- 
bition a convenient  means  of  drawing  the 
widest  public  attention  to  their  inventions. 
English  manufacturers,  too,  who  have  been 
forced,  under  the  pressure  of  prohibitive 
duties,  to  establish  factories  in  the  United 
States  in  order  that  they  may  maintain  their 
trade,  will  obviously  find  it  to  their  advantage  to 
appear  in  the  English  as  well  as  in  the 
American  section,  in  order  to  impress  upon 
the  mass  of  visitors,  who  may  be  also  their 
customers,  that  the  articles  they  produce  in 
the  American  factories  are  identical  with  those 
made  in  their  works  at  home.  In  like  manner, 


manufacturers  who  are  hesitating  about  estab- 
lishing such  branch  works  in  America  will  be  I 
able  to  form  a clear  idea  of  the  advisability 
of  such  a step,  by  exhibiting  the  goods 
they  would  propose  to  manufacture  for  thej 
criticism  and  approval  of  visitors;  the  out-* 
lay  and  trouble  would  of  course  be  consider-' 
able,  but  the  public  verdict  they  would  secure 
would  serve  as  as  an  excellent  guide  to  themt 
for  pursuing  or  abandoning  their  project.  It 
would  not  be  difficult  to  find  other  illustrations) 
to  strengthen  the  assertion  that  the  ChicagoL 
Exhibition  of  1893  may  be  used  by  many  oft 
our  manufacturers  for  their  distinct  benefit. I 
The  industrial  sections  of  an  international  ex  ft 
hibition  are  nothing  more  nor  less  than  a costly) 
form  of  advertisement,  and,  like  every  other! 
class  of  advertising,  the  most  important  results! 
that  follow  are  indirect.  But  just  as  it  is  use-w 
less  to  advertise  in  any  medium  where  thej  < 
goods  announced  have  no  interest  for  thej  * 
readers,  so  it  is  clear  that  the  Chicago  Exhi-jp 
bition  will  be  of  no  service  to  many  classes  ofj 
manufacturers  in  this  country.  Exhibitors  of 
agricultural  machinery,  of  mining  plant,  of! 
railway  machinery  (except,  perhaps,  signalling!  * 
apparatus),  of  labour  saving  devices,  of  edu- ? 
cational  exhibits,  and  many  others,  would  be|  1 
absolutely  thrown  away,  unless  with  very  rarel  i 
exceptions,  so  far  as  any  commercial  benefit  d 
to  the  exhibitor  is  concerned. 

As  regards  the  Art  Section  of  the  Exhibition,!  \ 
two  distinct  questions  would  arise  ; the  first  I 
having  reference  to  an  art  collection  worthy  of!  I 
this  country,  and  consisting  chiefly  of  pictures]  li 
lent  for  the  occasion.  Such  a course  was  i 
followed  at  the  Philadelphia  Exhibition  of  1876 i 
with  very  satisfactory  results  ; it  is  obvious  that)  j 
this  class  of  collective  exhibit  has  no  reference  ■ 
whatever  to  commerce,  andean  only  be  carried!  i 
out  at  a very  heavy  cost,  which  may  be  justified  J 
by  the  desirability  of  maintaining  the  credit  of  % 
British  art  abroad.  The  other  class  of  art]  1 
exhibits  has  a more  commercial  object ; thereJ  I 
are  many  painters  of  excellence  in  this  country  < 
who  find  it  difficult  to  obtain  and  keep  so  largd  J 
a number  of  clients  as  they  desire,  and  these!  I 
would  undoubtedly  find  new  purchasers  ini  < 
America  in  spite  of  the  heavy  tariffs  imposed)  1 
on  paintings.  Such  an  exhibit  certainly  may:  1 
not  be  a representative  one,  but  it  would  doubt-  1 
less  have  the  advantage  of  bringing  to  many 
struggling  artists  in  this  country  a rich  andi  j 
liberal  clientele. 

Whatever  objections  there  might  be  to  the: 
creation  of  a British  Section  in  the  Chicago  jj 
Exhibition,  there  cannot  possibly  be  twe 
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opinions  about  the  advantages  which  would 
accrue  to  visitors  from  this  country.  Com- 
paratively few  Englishmen  have  any  idea  of 
the  wealth  and  resources  of  the  United  States  ; 
of  the  progress  and  culture  of  its  people  in 
remote  regions ; of  the  part  which  America  is 
destined  to  take  in  the  near  future  in  the 
civilisation  and  commerce  of  the  world. 

The  Columbian  Exhibition  will  indicate  how 
far  America  has  advanced  in  industry  and  in- 
vention ; a visit  to  those  sections  of  the  United 
States  of  which  Chicago  is  the  metropolis 
will  give  an  idea,  such  as  cannot  be  conveyed 
by  any  amount  of  statistics,  of  the  resources 
of  the  country  and  the  rate  at  which  they  are 
being  developed  by  an  energetic  people. 
Except  in  some  few  branches  of  industry, 
the  manufactures  of  the  United  States  have 
not  come  into  contact  with  our  own  in  foreign 
I markets,  the  fostering  influences  of  protection, 
and  the  ever-increasing  demands  of  a vast  and 
rapidly  growing  population,  have  kept  manu- 
facturers busy  in  supplying  home  wants.  But 
' the  time  will  come — and  if  a reduction  of  tariff 
‘ should  be  one  of  the  results  of  the  accession 
of  the  Democratic  party  to  power,  the  time 
will  come  quickly — when  American  industry 
will  be  stimulated  into  fierce  competition  with 
our  own  abroad,  and  our  manufacturers  will 
have  to  enter  upon  a struggle  for  supremacy, 
i the  severity  of  which  it  is  impossible  to  pre- 
[j  diet.  For  this  reason,  to  say  nothing  of  the 
j interesting  experiences  that  can  be  gained, 
I every  Englishman  who  can  spare  the  time  and 
j money,  should  look  forward  to  visiting  Chicago 
1 in  1893. 

Such  a visit  should,  however,  be  undertaken 
I with  the  object  of  work  and  not  of  amusement ; 

I neither  Chicago,  and  as  a matter  of  fact,  no 

I other  American  city,  possesses  any  of  the 
attractions  that  Paris  offers,  but  what  is  lost 

II  in  pleasure  is  compensated  for  by  instruction, 
j The  recommendations  given  above  apply 
I.  therefore  only  to  those  who  wish  to  gain 
| valuable  information  by  hard  work.  As  to  the 
||  cost  of  such  a visit,  it  may  be  said  generally 
J that,  apart  from  the  expense  of  travelling,  and 
i if  the  executive  committee  succeed  in  com- 
I pleting  their  arrangements  with  the  hotel 
: keepers  in  Chicago,  the  expense  will  probably 

be  less  than  that  of  a visit  to  the  Paris  Exhi- 
bition last  year.  Exhibitors,  of  course,  would 
have  to  be  prepared  to  face  a larger  ex- 
I penditure ; however  favourable  the  arrange- 
ments may  be  for  the  transport  of  goods, 
:he  long  distance  that  has  to  be  over- 
come will  be  costly ; labour,  too,  commands 


higher  prices  than  in  this  country,  so  that 
on  the  whole  the  cost  of  exhibiting  in  Chicago 
will  be  greater  than  that  in  Paris.  Should  the 
Government  see  fit  to  appoint  a Royal  Com- 
mission endowed  with  funds,  it  is  evident  that 
exhibitors  will  be  relieved  to  a considerable 
extent,  as  no  charge  will  be  made  for  space  by 
the  Exhibition  authorities,  who  will,  moreover, 
extend  to  foreign  sections  the  greatest  possible 
liberality  as  regards  the  supply  of  power, 
lighting,  guardianship,  local  transport,  &c. 

Whether  the  Chicago  Exhibition  of  1893  is 
to  be  in  reality  as  well  as  in  name  a World’s 
Fair,  or  the  commercial  relations  of  the 
United  States  with  Europe  are  such  as  of 
necessity  to  restrict  its  scope  chiefly  to  the 
display  of  national  industries  and  arts,  it  is 
evident  that  the  undertaking  will  be  full  of  the 
greatest  interest  to  the  thoughtful  foreign 
visitor,  and  a profit  to  not  a few  British 
manufacturers. 


DISCUSSION. 

Sir  H.  Trueman  Wood  said  there  was  not  much 
which  any  one  could  add,  in  the  way  of  information, 
to  the  paper,  but  the  question  which  naturally  arose 
was  what  part  would  this  country  take  in  the  Exhibi- 
tion ? He  had  had  many  inquiries  as  to  whether  it 
would  be  desirable  for  English  manufacturers  to 
exhibit ; but  that  was  a question  which  every  one 
must  decide  for  himself.  As  had  been  put  very 
plainly  by  Mr.  Dredge,  there  were  large  classes  to 
whom  it  would  evidently  be  a great  advantage  to 
extend  their  American  connection,  and  there  were 
other  classes  in  whose  case  one  could  see  little  benefit 
to  be  derived.  But  there  was  a wider  and  more 
statesmanlike  view  than  that  of  mere  personal 
interest ; it  surely  was  to  the  advantage  of  every 
nation  to  be  on  friendly  terms  with  all  other  nations. 
Nations  were  but  aggregations  of  individuals,  and 
the  more  those  of  one  nation  came  in  contact  with 
those  of  another  the  more  friendly  they  would  be. 
In  the  case  of  the  Paris  Exhibition,  political  reasons 
rendered  it  very  difficult  for  the  English  Government 
to  take  any  part,  and  the  unofficial  committee  which 
took  upon  itself  to  do  its  best  in  the  matter  really 
deserved  the  gratitude  of  the  nation  for  endeavouring 
to  make  up  in  some  way  for  the  want  of  official 
action.  He  knew  that  it  was  a great  satisfaction  to 
the  French  that  England  was  represented  in  Paris, 
and  in  the  same  way  it  would  be  a source  of  gratifi- 
cation to  America  if  England  took  a part,  and  especi- 
ally if  she  took  an  official  part  in  the  Chicago  Exhibi- 
tion. It  was  of  course  obvious  that  a very  large 
number  of  Americans  regarded  England  with  the 
same  feelings  of  affection  with  which  we  as  a whole 
regarded  our  cousins  on  the  other  side  of  the 
Atlantic,  but  on  the  other  hand  there  was  a large 
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party  in  America  who  did  not  share  these  friendly 
feelings,  but  felt,  in  fact,  very  bitter  against  this 
country.  But  the  more  we  could  enter  into 
American  projects,  and  help  on  any  national  move- 
ment they  might  take  in  hand,  the  more  would  the 
feeling  of  friendship  be  cultivated,  and  that  of 
animosity  overcome.  If  this  Exhibition  became 
really  international,  he  hoped  this  country  would  be 
represented  officially.  No  one  knew  better  than  he 
did  the  difficulties  which  unofficial  committees  and 
commissions  had  to  encounter.  He  should  never 
forget  the  kindness  which  was  shown  the  English 
Commission  in  Paris  by  Lord  Lytton,  but  he  could 
only  do  so  individually  as  Lord  Lytton,  not  as  the 
English  Ambassador,  and  in  that  way  alone  the 
Commission  lost  a good  deal  of  influence,  and  he 
could  not  help  contrasting  the  hard  work  they  had 
on  many  occasions  with  the  ease  and  smoothness 
with  which  things  worked  on  a former  occasion  when 
the  Prince  of  Wales  was  at  the  head  of  the  Com- 
mission, and  Sir  Philip  Cunliffe-Owen  was  its  active 
and  energetic  officer.  He  hoped  that  although  there 
were  many  cases  in  which  it  might  be  worth  the 
while  of  individuals  or  firms  to  exhibit,  some  way 
might  be  devised  by  which  great  centres  of  industry 
might  be  represented  collectively.  The  Manchester 
Chamber  of  Commerce,  for  example,  might  find  it 
worth  while  to  take  steps  to  ensure  that  cotton  manu- 
facture was  represented,  although  individual  cotton 
spinners  might  not  feel  justified  in  incurring  the  ex- 
pense ; and  so  with  Sheffield,  Birmingham,  and  other 
manufacturing  towns.  He  hoped  they  might  look  to 
the  patriotism  of  the  country  to  see  that  if  the  country 
was  to  go  abroad  she  should  be  worthily  represented, 
even  if  it  did  not  pay  directly  and  immediately.  If 
England  did  not  avail  herself  of  this  opportunity 
for  an  advertisement,  other  countries  would  not  be 
slow  to  do  so.  If  the  cotton  spinneprs  of  Manchester 
did  not  exhibit,  those  of  Belgium,  the  north  of 
France,  and  elsewhere,  probably  would,  and  then 
England  would  suffer  in  the  estimation  of  the  world. 
A Commission  need  not  be  so  costly  an  affair  as  some 
had  been  in  days  gone  by.  The  Paris  Committee 
had  shown  that  it  was  possible  to  run  a section 
respectably  with  very  little  aid,  and  make  it  self- 
supporting.  All  that  Government  need  be  asked 
for  was  the  benefit  of  the  national  influence,  pro- 
tection, and  support,  and  for  a moderate  subsidy, 
which  might  enable  the  country  to  be  represented  in 
those  branches,  such  as  education,  science,  and  art, 
in  which  it  could  not  possibly  pay  individuals  or 
even  groups  to  exhibit.  Either  individually  or 
collectively,  the  commercial  classes  ought  to  be  able 
to  find  the  money  for  commercial  exhibits,  but  the 
country  might  be  called  upon  to  defray  the  cost  of 
those  non-commercial  exhibits  from  which  no  profit 
could  be  derived.  He  complimented  Mr.  Dredge  on 
the  admirable  way  in  which  he  had  brought  together 
a vast  amount  of  very  valuable  information,  which  he 
was  quite  sure  would  be  very  serviceable  to  large 
classes  in  this  country.  He  had  treated  the  matter 


very  fairly  and  impartially,  pointing  out  both  the 
classes  which  would  gain  from  taking  part  and 
those  which  would  not. 

Mr.  J.  S.  Jeans  said  he  had  been  recently  both  in 
Chicago  and  New  York,  and  had  heard  a great  deal 
about  this  Exhibition.  In  the  latter  place  the  1 
people  declared  it  would  be  a fiasco , while  in  the  ( 
former  they  all  declared  it  would  be  the  finest  Exhi- 
bition ever  held.  He  believed  the  McKinley  Bill,.  ! 
and  the  great  uncertainty  in  connection  with  all 
tariff  matters,  would  seriously  imperil  the  success  of  i 
the  Exhibition  as  regarded  Europeans.  He  did  not  L 
think  the  iron  and  steel  industry  would  be  repre-  I 
sented  to  any  large  extent.  They  did  not  send  to-  , 
the  United  States  any  considerable  quantity  of  iron 
or  steel,  except  tin  plates,  and  one  of  the  main  , 
objects  of  the  McKinley  Bill  was  to  exclude  tin  I 
plates  altogether  from  the  American  markets.  There  ft 
seemed  to  be  a strong  determination  on  the  part  of  I 
Americans  to  manufacture  everything  for  themselves,, 
and  unless  that  impression  were  removed,  he  feared  A: 
the  assistance  Mr.  Dredge  had  bespoken  for  the  ■ 
forthcoming  Exhibition  would  be  largely  withheld,  p 
Something  would  also  have  to  be  done  to  facilitate  ■ 
the  Custom-house  arrangements,  of  which  he  had  ft; 
had  some  experience  recently,  and  nothing  could  befti 
more  abominable  than  the  way  in  which  one  was  I 
driven  about  from  pillar  to  post  in  the  effort  to  get  l| 
articles  through  which  were  never  intended  to  befti 
sold  or  disposed  of  in  any  way.  He  spent  n 
nearly  a whole  week  in  this  way,  and  only  succeeded  f , 
at  last  by  bringing  strong  pressure  to  bear  onj  1 
the  authorities,  even  after  the  duty  had  been  paid.  ■ 
If  that  sort  of  thing  went  on,  the  Exhibition  would  bef  \ 
likely  to  do  more  harm  than  good.  On  the  other®] 
hand,  the  Chicago  people  were  the  most  enter-fw 
prising  on  earth,  and  nothing  struck  him  more  thanftj 
their  extraordinary  energy.  The  best  evidence  ofjxj 
that  was  the  fact  that  in  the  year  1889  alone  thejM 
number  of  houses  built  was  exactly  half  the  totallM 
number  destroyed  by  the  great  fire.  He  was  sure«J 
nothing  would  be  wanting  on  their  part  to  make  the  j 
Exhibition  a success. 

Mr.  C.  M.  Kennedy,  C.B.,  remarked  that  thej  i 
part  which  the  Society  of  Arts  had  taken  in  formeil  ui 
Exhibitions  rendered  this  paper  and  the  discussion  par-:  1 
ticularly  appropriate ; but  until  a formal  invitation  had  ; 
been  given  to  foreign  countries  to  take  part  nothing}  'J 
definite  could  be  said  as  to  the  course  to  be  adopted.l  ; 
Whatever  body  superintended  the  organisation  of  thej 
British  Section  would  have  to  depute  the  practical)  < 
work  to  a special  commission  or  committee,  and 
upon  that  committee  no  doubt  gentlemen  would  be, 
placed  who  had  had  experience  in  previous  exhibil  9 
tions,  as  well  as  manufacturers  and  exhibitors  them-! 
selves.  If  it  should  fall  to  the  Society  to  undertake) 
in  any  way  the  organisation  of  that  commission,  the} 
might  be  quite  sure  from  past  experience  that  the, 
national  interests  would  be  well  safeguarded. 
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Mr.  Kohlsaat  said,  though  he  came  from  Chicago, 
he  was  not  present  in  any  official  way  as  representing 
either  the  city  or  Exhibition.  He  of  course  felt 
great  interest  in  the  matter,  and  was  sure  that  before 
1893  some  of  the  difficulties  which  had  been  alluded 
to  would  be  removed.  If  the  last  election  meant 
anything,  there  were  many  articles  which  might 
be  sent  from  England  which  would  amply  repay 
exhibitors,  and  whatever  the  outcome  might  be,  if 
the  Government  did  not  see  fit  to  do  anything,  he 
wished  to  thank  the  Society  for  the  kind  attention 
they  had  given  to  the  subject.  The  paper  contained 
a great  many  statistics,  especially  referring  to  popula- 
tion, which  had  not  been  read,  which  he  hoped  would 
be  read  when  it  was  published.  Many  people 
thought  that  all  the  population  in  America  centred 
round  New  York  ; but  it  would  be  found  that,  while 
the  population  within  500  miles  of  that  centre  was 

17.000. 000,  within  500  miles  of  Chicago  it  numbered 

22.000. 000.  That  showed  the  great  advantage  to 
foreign  exhibitors  of  bringing  their  goods  right  to  the 
people.  They  would  be  taken  all  the  way  in  bond, 
and  would  not  have  to  be  touched  until  they  arrived 
at  Chicago. 

Sir  Frederick  Bramwell,  Bart.,  F.R.S.,  said 
he  had  no  particular  knowledge  of  Chicago,  not 
having  been  there  since  1853,  when  it  was  a very 
different  place  to  what  it  was  now.  It  was  his 
fortune  to  preside  over  the  Inventions  Exhibition, 
and  he  had  found  that  duty  so  onerous  that,  ever 
since,  he  had  rather  avoided  the  subject ; and  not- 
withstanding the  cordial  invitation  of  Sir  Henry 
Trueman  Wood,  who  promised  to  look  after  him,  he 
did  not  even  visit  the  Paris  Exhibition.  This  one  at 
Chicago  would  no  doubt  be  of  an  extremely  interest- 
ing character,  and  if  energy,  determination,  in- 
telligence, and  lavish  expenditure  of  money  would 
make  a success,  it  would  certainly  be  successful. 
The  question  whether  it  would  be  to  the  interest 
of  English  manufacturers  to  exhibit  there  they 
must  decide  for  themselves,  but  he  quite  agreed 
with  Sir  Henry  Wood  that  there  was  no  reason 
whatever— as  there  was  at  Paris — why  the  English 
j Government  should  not  recognise  the  Exhibition 
| officially  ; it  was  very  desirable,  whatever  might  be 
t done  by  private  exhibitors,  that  the  Government,  when 
invited,  should  give  its  official  stamp  to  it.  It  would 
1 not  only  please  the  Americans,  but  would  afford  a 
I considerable  stimulus  to  individual  exhibitors,  and 
I lead  to  a larger  representation  than  would  otherwise 
! take  place. 

The  Chairman  said  he  agreed  with  what  had  been 
said  as  to  the  importance  of  official  recognition.  So 
far  as  the  trade  interests  of  the  country  were  con- 
J cerned,  if  they  were  to  be  represented  at  all  in  this 
I exhibition,  which  would  be  far  in  advance  of  any- 
I thing  of  the  kind  which  had  taken  place  in  America 
before,  we  ought  to  be  represented  as  a nation,  and 
* under  the  auspices  of  the  Government  of  the  day. 


Undoubtedly  we  shall  be  in  a better  position  in  1893 
than  ever  before;  there  was  a better  organisation 
amongst  the  various  trades,  trade  literature  was  more 
developed,  and  there  was  every  opportunity  of 
appealing  to  the  public  spirit  of  really  representative 
men  in  the  various  industries  to  come  forward  at  the 
request  of  the  Government  and  do  their  best  to  see 
that  Great  Britain  was  properly  represented.  To  a 
great  extent  we  exhibited  for  the  purpose  of  promot- 
ing our  own  interest ; but  independently  of  that,  he 
trusted  that  there  was  still  alive  in  England  the 
desire  to  show  other  nations  of  the  world  that 
we  were  not  behindhand,  that  we  were  not 
yet  beaten  by  our  children,  and  that  we  could 
hold  our  own  at  present  as  well  as  we 
could  forty  years  ago,  when,  in  1851,  we  were,  by 
common  consent,  admitted  to  be  far  in  advance,, 
except  in  certain  special  matters,  of  all  other  com- 
mercial nations.  He  could  understand  that,  from  a 
pecuniary  point  of  view,  there  would  be  an  unwilling- 
ness to  support  the  Exhibition,  in  consequence  of 
the  McKinley  tariff ; but,  even  assuming  that  no- 
change  was  likely  to  take  place — which  was  hardly 
probable — he  hoped  the  feeling  of  annoyance  would 
not  be  allowed  too  much  weight.  He  did  not  look 
upon  it  at  all  as  simply  a question  between  England 
and  America.  Chicago  would  be  largely  visited  by 
representatives  of  other  nations,  less  developed  and 
less  advanced  than  the  Americans  themselves,  who- 
would  regard  Chicago  as  the  centre  of  western  civili- 
zation, and  go  there  to  widen  and  extend  their  own 
knowledge.  Persons  interested  in  commerce  would 
come  from  countries  to  the  west  of  America, 
especially  now  there  were  rapid  means  of  communi- 
cation across  the  continent  from  South  America, 
and  from  other  countries,  with  whom  we  had  the 
most  friendly  relations,  to  say  nothing  of  Canada.. 
It  would,  therefore,  be  most  unwise  for  British 
manufacturers  to  let  any  feeling  of  jealousy  or  resent- 
ment prevent  them  from  showing,  in  the  best 
possible  way,  what  they  could  do.  To  let  it  be 
supposed  that  they  were  not  willing  to  exhibit 
because,  in  some  matters,  the  actual  trade 
relations  between  the  United  Kingdom  and 

America  were  not  on  the  same  footing  as  they 
were  before  the  passing  of  the  McKinley  Bill, 
would  be  like  cutting  off  one’s  nose  to  spite  one’s, 
face.  The  way  to  show  that  England  was  in  many 
branches  supreme,  would  be  to  show  what  we  could 
do  in  a public-spirited  way,  even  if  we  did  not  derive 
as  much  pecuniary  benefit  from  it  as  we  otherwise 
might  have  done.  He  had  received  so  many  kind 
and  pressing  invitations  from  America,  that  he  feared 
if  he  went  there  he  should  never  get  back  again  - 
and  he  could  not  help  thinking  that  from  the 
pleasure  and  instruction  which  would  be  derived— the 
making  of  friendships,  and  drawing  closer  together 
ties  of  friendship  already  existing,  which  did  so  much 
to  cement  nations  as  well  as  families  together — a visit 
to  such  an  Exhibition  must  be  of  the  greatest 
possible  advantage,  and  that  any  points  of  difference 
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which  might  arise  from  the  new  tariff  were  more 
likely  to  disappear  by  free  communication  than  by 
holding  aloof.  We  might  fairly  appeal  to  the  com- 
mercial and  manufacturing  interests  of  the  kingdom 
not  to  allow  the  appearance  of  the  old  countiy  on 
such  an  occasion  to  be  in  any  way  unworthy  of  what 
she  had  done  in  the  past ; and  he  was  sure  the 
Society  would  rejoice  if  by  any  means  they  could  aid 
an  making  the  Exhibition  a success. 

Mr.  Dredge,  in  reply,  said  he  thought  Sir  Henry 
Wood  had  scarcely  done  justice  to  the  hospitable 
•character  of  the  Americans,  and  the  warmth  of 
feeling  which  seemed  to  actuate  them  all  where 
Englishmen  were  concerned.  There  were  of  course 
some  ignorant  people  who  looked  on  Englishmen  as 
their  mortal  enemies,  but  on  the  whole  it  would  be 
difficult  to  find  a single  intellectual  American  who 
was  not  willing  to  come  three-quarters  of  the  way 
across  the  Atlantic  with  outstretched  hands  to  meet 
us  if  we  would  go  the  other  quarter.  Mr.  Jeans 
spoke  very  justly  about  the  difficulty  there  would  be 
in  inducing  iron  and  steel  manufacturers  to  exhibit ; 
it  was  most  unlikely  that  they  would  do  so  unless 
they  were  interested  in  some  special  branch,  for  the 
simple  reason  that  the  majority  of  them  knew  that 
we  were  far  behind  Americans  in  the  same  line  of 
business.  They  had  larger  outputs,  and  more  effii- 
cient  processes  for  making  a large  output,  and  we 
should  have  to  learn  from  them  rather  than  teach. 
Mr.  Jeans  had  spoken  with  some  warmth  from  his 
personal  experience  of  the  Custom-house  difficulties  ; 
but  he  advised  him,  next  time  he  took  the  responsi- 
bility of  personally  conducting  400  or  500  English- 
men on  a visit  to  America,  to  insist  on  them  not 
carrying  hat-boxes,  for  he  believed  they  caused  all  the 
trouble.  Two  or  three  reception  Committees  informed 
him  that  they  did  not  mind  any  amount  of  trouble, 
and  could  deal  with  any  amount  of  luggage,  but 
when  they  saw  a row  of  400  hat-boxes  it  flattened  them 
■out  completely.  Sir  Frederick  Bramwell  had  referred 
to  the  qualities  of  energy,  determination,  and  so  forth 
as  a source  of  success  to  an  Exhibition,  and  certainly 
those  qualities  were  more  concentrated  in  Chicago 
than  in  any  other  city.  He  was  sorry  Mr.  Kohlsaat 
had  not  given  them  more  information,  as  he  might 
have  done,  being  a member  of  the  Exhibition  execu- 
tive; for  he  had  that  morning  showed  him  a telegram 
from  the  President  and  Vice-President  stating  that  the 
United  States  Commission  had  fully  approved  the 
plans  which  had  been  prepared,  the  sites  and 
(financial  position,  and  were  about  to  recommend  the 
President  of  the  United  States  to  issue  the  procla- 
mation inviting  all  foreign  nations  to  contribute.  It 
had  come  to  his  knowledge  that  China  and  Japan 
intended  to  be  represented  on  a scale  they  had 
not  hitherto  attempted.  This  was  not  surprising 
in  the  case  of  Japan ; but  the  intention  of 
China  to  come  forward  in  this  way  was  very 
significant,  being  another  proof  of  her  intention  to 
break  down  the  barriers  which  separated  her  from 


the  western  world  ; so  that  she  would  become,  in 
the  near  future,  one  of  the  most  valuable  foreign 
markets.  The  South  American  Republics  had  also 
announced  their  intention  of  exhibiting  on  as  large  a 
scale  as  in  Paris.  Possible  exhibitors  would  not 
require  to  decide  for  some  months  to  come,  and  if 
this  paper  supplied  them  with  any  material  for  pre- 
liminary consideration,  he  should  be  amply  repaid. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Dredge,  expressed  the  hope  that  when  the 
scheme  was  more  matured,  a further  paper,  giving 
more  detailed  information,  might  be  prepared  and 
read. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  proceedings  terminated. 


Miscellaneous. 

♦ 

CULTIVATION  OF  HEMP  IN  ITALY. 

The  French  Consular  Agent  in  Bologna  says  that 
the  Piedmontese  hemp,  which  has  always  had  a 
good  reputation,  is  cultivated  to  the  south-west  of  j 
Carmagnola,  on  the  banks  of  the  Po,  which  at  this  : 
point  separates  the  arrondissement  of  Pignerol,  | 
belonging  to  the  province  of  Turin,  from  the  arron-  i 
dissement  of  Saluces,  which  belongs  to  that  of  Coni.  | 
The  maximum  product  is  1,000  kilogrammes  per) 
hectare  (hectare  = 2-47  acres)  in  the  communes  of) 
Pancalieri,  Vigone,  Villafranca,  Casalgrasso,  and' 
Polonghera.  At  the  beginning  of  the  present! 
century  the  Piedmontese  hemps  were  the  only  ones| 
exported  from  Italy,  and  it  has  been  the  custom  to  1 
retain  the  name  in  trade  ever  since  the  Bologna! 
hemp  came  into  use.  In  Kmilia  the  main  cultivation! 
of  hemp  extends  to  the  east  of  the  Panaro,  between! 
the  Po  and  the  Appenines,  over  the  four  provinces! 
of  Bologna,  Ferrona,  Ravenna,  and  Forli.  The 
extent  of  this  cultivation  has  never  been  accurately 
ascertained,  but  the  Chamber  of  Commerce  of  j 
Bologna  has  estimated  that  in  that  province  alonel 
the  hemp  harvest  amounted  in  1879  to  138,806! 
quintals,  and  in  1880  to  163,730  quintals.  Not 
returns  have  been  published  since,  except  forj 
1889,  when  the  estimate  was  126,063  quintals.' 
The  product  of  the  prevince  of  Ferrara  is  about) 
half  as  much  again.  Twenty  years  ago  the 
Neapolitan  farmers  adopted  hemp  to  take  the  place* 
of  madder.  At  the  present  time,  the  provinces  of 
Naples  and  Caserta  produce  about  200,000  quintals.! 
The  total  product,  therefore,  of  the  nine  provinces  of 
Italy  which  are  engaged  in  this  cultivation,  with  the 
addition  of  Sicily,  may  be  estimated  at  850,000  quin- 
tals annually.  The  export  was  never  more  than! 
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600.000  quintals,  and  is  now  reduced  to  about 

400.000  quintals.  In  the  two  regions  of  the  Po, 
hemp  is  grown  in  biennial  rotation  with  cereals.  The 
hemp  fields  there  are  established  on  alluvial  soil> 
which  is  rich,  deep,  light,  and  fresh.  The  hemp 
fields  of  Naples  are  more  exposed  to  drought ; and  in 
them  the  soil  is  prepared  with  the  spade,  instead  of, 
as  in  Piedmont,  with  the  plough  ; it  is  gone  over 
twice,  the  first  time  very  deeply.  In  Naples  several 
manures  are  used  ; dung  from  the  stable,  sweepings 
of  the  city,  leguminous  plants,  and  specially  the 
lupin,  either  green,  or  in  the  droppings  of  sheep  ; in 
Piedmont,  no  manure  is  used  but  from  the  stable. 
In  Piedmont,  in  March,  about  a hectolitre  of  hemp 
seed  is  sown  at  random  over  each  hectare.  The 
young  plants  are  thinned  out,  and  two  successive 
weedings  take  place.  In  the  Bologna  district,  not 
more  than  70  are  sown  to  the  hectare,  and  the  seed 
from  the  same  soil  is  used,  refreshed  occasionally 
with  seed  from  the  Carmagnola.  In  the  Naples 
district  nothing  is  used  but  Bologna  seed,  which  is 
renewed  every  year,  experience  having  shown  that  a 
rapid  degeneration  takes  place  in  the  seed  obtained 
on  the  spot.  In  Piedmont  the  hemp  grows  to  a height 
of  four  metres;  in  Bologna,  five  metres  and  over, 
with  less  thickness  at  the  base.  In  Naples  it  rarely 
exceeds  two  metres.  In  the  latter  district  the  growth 
of  the  hemp  is  protected  by  trees  and  vines,  which 
separate  the  fields  in  the  old  Campanian  manner, 
and  are  commonly  trained  to  follow  the  movement 
of  the  sun.  The  process  of  soaking  is  usually  per- 
formed in  Piedmont  in  raiting  pools  fed  by  running 
water.  In  the  Bologna  district  the  raiting  pools  are 
in  still  water,  and  stones  are  used  to  keep  the  hemp 
submerged.  Around  Ferrara  stones  are  often  want- 
ing, and  the  lumps  of  earth  which  are  used  instead 
make  the  water  muddy,  and  thus  injures  the  quality 
of  the  product.  In  Romagna  there  are  no  raiting 
pools,  and  the  watercourses  are  used,  to  the  detriment 
of  their  purity.  In  Bologna  the  mud  of  the  raiting 
pool  is  considered  to  be  a good  manure  to  cover 
plants  fit  for  fodder  with.  In  Naples  all  hemps  used 
to  be  taken  to  the  Lake  of  Agnano,  the  waters  there 
giving  them  a beauty  and  a suppleness  which  made 
up  for  the  expense  of  transport.  The  drying  up  of 
this  lake  gave  a temporary  check  to  the  cultivation  of 
the  hemp,  but  now  it  is  taken  to  the  Lake  of  Acara, 
the  sulphurous  waters  of  which  favour  the  bleaching 
more  than  the  softening  of  the  rind.  There  were  at 
onetime  in  the  suburbs  of  Ferrara  two  steam  factories 
for  the  preparation  of  hemp  without  soaking,  but  the 
produce  of  these  factories  was  everywhere  rejected, 
as  it  was  found  they  were  liable  to  subsequent  fer- 
mentation, and  at  the  present  time  no  hemp  is  pre- 
pared except  by  soaking.  The  Bolognese  hemp  is 
reported  as  being  the  most  beautiful  in  Italy.  It  is 
almost  white,  with  a shade  of  grey.  It  is  supple, 
soft,  tenacious,  brilliant,  and  easily  divided.  Its 
filaments  are  slightly  curled,  it  is  very  elastic  and 
not  brittle.  It  weaves  very  well  especially  when 
moistened.  This  type  is  produced  all  over  the  pro- 
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vince  of  Bologna,  especially  towards  Budrio,  as  well 
as  at  Faenza  (province  of  Ravenna),  at  Cesaria  (pro- 
vince ofForli),  and  around  San  Cesario  (province  of 
Modena).  The  hemps  of  the  province  of  Ferrara, 
those  of  Finah  (province  of  Modena),  those  of  Lugo 
and  of  Massalombarda  (province  of  Ravenna)  are 
ropemakers’  hemps.  Returns  show  that  the  cultiva- 
tion of  hemp  is  especially  remunerative  in  the  Naples 
district,  and  it  is  extending  there  every  year,  while 
at  Bologna  it  is  stationary,  and  in  Piedmont  is 
diminishing. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

December  io. — F.  Bailey,  “ Electric  Lighting 
Progress  in  London.”  Sir  Frederick  Bramwell, 
Bart.,  D.C.L.,  F.R.S.,  will  preside. 

December  17.— George  Davison,  ‘‘Impres- 
sionism in  Photography.”  Phil.  R.  Morris, 
A.R.A.,  will  preside. 

Papers  for  which  no  dates  have  as  yet  been 
fixed : — 

“ Methods  and  Processes  of  the  Ordnance 
Survey.”  By  Colonel  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S. 

“ Lands  available  for  Colonisation.”  By  E.  J. 
Ravenstein. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ Photography  in  Aniline  Colours.”  By  A.  G. 
Green,  C.  F.  Cross,  and  E.  J.  Bevan. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ Illustrated  Journalism.”  By  Carmichael 
Thomas. 

“ The  Growing NeedforDecimalCoinage,  Weights, 
and  Measures.”  By  T.  Emerson  Dowson. 

“Sgraffito.”  By  Heywood  Sumner. 

“ Glass  Painting.”  By  H.  Arthur  Kennedy. 

“ Electricity  in  relation  to  the  Human  Body.” 
By  H.  Newman  Lawrence  and  Arthur 
Harries,  M.D. 

“ Steam  Lifeboats.”  By  J.  F.  Green. 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 
F.R.S. 

“The  Proposed  Irish  Channel  Tunnel.”  By  Sir 
Roper  Lethbridge,  M.P. 

“ Milling  Machinery.”  By  J.  Harrison  Carter. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock  : — 

January  20;  February  17;  March  17;  April  21  ; 
May  5,  26. 
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Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past  Four  o’clock 

January  22  ; February  26  ; March  12  ; April  9,  30  ; 
May  28. 

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  27;  February  10;  March  10,  24;  April 
14 ; May  12. 

Cantor  Lectures. 

The  following  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

Prof.  Vivian  B.  Lewes,  “ Gaseous  Illumi- 
nants.”  Five  lectures. 

Lecture  III.— December  8.— Carburetting  coal 
gas — ( a ) By  volatile  hydro-carbons.  The  albo- 
carbon  and  Maxim-Clark  processes — (£)  By  utilising 
those  constituents  of  tar  which  can  be  converted  by 
heat  into  permanent  gases — The  Dinsmore  process — 
(c)  By  oil  gas — The  Tatham  gas. 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

January  26  ; February  2,  9. 

Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23;  March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


Juvenile  Lectures. 

Two  Lectures,  suitable  for  a juvenile 
audience,  will  be  delivered  by  E.  B.  Poulton, 
M.A.,  on  “Mimicry in  Animals,”  on  Wednes- 
day evenings,  December  31,  1890,  and  January 
7,  1891,  at  Seven  o’clock. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  8 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof. 
Vivian  B.  Lewes,  “ Gaseous  Uluminants.”  (Lec- 
ture III.) 

Farmers’  Club,  Salisbury-square  Hotel,  Fleet-street, 
E.C.,  6 p.m.  Mr.  Carrington  Smith,  “ The 
Management  of  a Herd.” 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Adjourned  discussion  on  Mr.  T.  A.  Dickson’s 


paper,  ‘‘The  Labour  Question  as  regards  Agri- 1 
culture.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8J  p.m.  Mr.  H.  W.  Seton-Karr, 

“ Explorations  in  Alaska  and  N.W.  British  1 
Columbia.” 

Medical,  11,  Chandos-street,  W.,  8£  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Prof.  C.  V.  Boys,  “The  Heat  of  the  Moon  and  I 
Stars.” 

Tuesday,  Dec.  9 ...  Society  of  Architects,  St.  James’s-hall, . 

Piccadilly,  W.,  7^  p.m.  Mr.  A.  W.  Rimington, 
“ Suggestive  Points  of  Contact  between  Archi- 
tecture and  Painting".” 

Farmers’  Club,  Salisbury-square  Hotel,  Fleet-street,  1 
E.C.,  5 p.m.  Annual  General  Meeting. 

Civil  Engineers,  25,  Great  George-street,  S.W.,1 
8 pm.  1.  Mr.  E.  W.  Stoney,  “ The  New  Chittra- , 
vati  Bridge,  Madras  Railway.”  2.  Discussion  on  | 
Mr.  F.  E.  Robertson’s  paper,  “ The  Lansdownel 
Bridge  over  the  Indus  at  Sukkur.” 

Anthropological,  3,  Hanover-square,  W.,  8£  p.m,, 
1.  The  Hon.  Lady  Welby.  “ An  Apparent  Paradox; 
in  Mental  Evolution.”  2.  Mr.  Francis  GaltonJ 
“ Exhibition  of  Patterns  of  Finger-marks.” 

Colonial  Inst.,  Whitehall-rooms,  Whitehall- place,  1 
S.W.,  8 p.m,  Mr.  Edward  Greville,  “The  Abo- 
rigines of  Australia.” 

Horticultural,  Drill-hall,  James-street,  Victoria-*! 
street,  S.W.,  1 p.m. 

Wednesday,  Dec.  10.. .SOCIETY  OF  ARTS,  John-street,| 
Adelphi,  W.C.,  8 p.m.  F.  Bailey,  “ Electric! 
Lighting  Progress  in  London.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  H.  J. 
Marten,  “ Some  Water-worn  and  Pebble-worn 
Stones  taken  from  the  Apron  of  the  Severn  Com- 
missioners’ Weir  erected  across  the  river  at  Holti 
Fleet,  about  eight  miles  above  Worcester.”  2. 
Prof.  E.  Hull,  “The  Physical  Geology  of  Tennessee  | 
and  adjoining  districts  in  the  United  States  of; 
America.”  3.  Mr.  R.  Lydekker,  “ Certain  Orni-i 
thosaurian  and  Dinosaurian  Remains.” 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8 
p.m. 

Royal  Literary  Fund,  7,  Adelphi-terrace,  W.C.,  3 
p.m. 

Shelley,  University  College,  Gower-street,  W.C., 

8 p.m. 

Central  Chamber  of  Agriculture  (at  the  House  OFi 
the  Society  of  Arts),  ii  a.m. 

Thursday,  Dec.  ir... Royal,  Burlington-house,  W.,  4J  p.m.  j. 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m.' 
Prof.  R.  K.  Douglas,  “ Our  Commercial  Relations 
with  China.” 

Electrical  Engineers,  25,  Great  George-street,  S.W.,1 
8 p.m.  1.  Annual  General  Meeting.  2.  Adjourned; 
Discussion  on  papers  by  Prof.  W.  E.  Ayrton,)"! 
Messrs.  C.  G.  Lamb,  and  E.  W.  Smith,  “The! 
Efficiency  of  Secondary  Cells,”  and  “ The  Chem-jJ 
istry  of  Secondary  Cells.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  Dec.  12. ..Astronomical,  Burlington -house,  W.  8p.m 

Clinical,  20,  Hanover-square,  W.,  8^  p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m 
Mr.  W.  G.  Boswell  - Stone,  “ The  History  in 
Henry  VIII.” 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Mr.  Shelford  Bidwell,  “ Some  experi-  i 
ments  with  Selenium  Cells.”  2.  Mr.  James  Swin- 
burne (i)  “Note  on  Electrolysis,”  (ii)  “Alter-I 
nating  Current  Condensers.” 

Saturday,  Dec.  13... Botanic,  Inner  Circle,  Regent's-park, 
N.W.,  3!  p.m. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelpht,  London , 1V.C. 


NOTICES. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on 
Wednesday  evenings,  December  31st  and 
January  7th,  by  E.  B.  Poulton,  M.A.,  on 
“ Mimicry  in  Plants.” 

The  lectures  will  commence  at  seven  o’clock. 
A sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  which 
applications  are  received,  and  the  issue  will 
then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket 
admitting  two  children  and  an  adult.  Tickets 
are  now  in  course  of  distribution,  and  members 
requiring  them  should  apply  at  once. 


CANTOR  LECTURES. 

Professor  Vivian  B.  Lewes  delivered  the 
third  lecture  of  his  course  on  “ Gaseous 
Illuminants,”  on  Monday  evening,  8th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


APPLIED  ART  SECTION. 

A meeting  of  the  Committee  of  the  Section 
was  held  on  Tuesday,  9th  inst.,  at  4 p.m. 
Present:  Sir  George  Birdwood,  K.C.I.E., 
C.S.I.,  M.D.,  in  the  chair,  G.  A.  Audsley, 
F.S.A.,  Charles  Barry,  B.  Francis  Cobb,  Lewis 
F.  Day,  J.  Hunter  Donaldson,  J.  Starkie 
Gardner,  C.  M.  Kennedy,  C.B.,  A.  Lazenby 
Liberty,  F.  Buxton  Morrish,  Hugh  Stannus^ 
and  Thomas  Wardle,  with  Sir  Henry  Trueman 
Wood,  Secretary  of  the  Society,  and  H.  B. 
Wheatley,  Secretary  of  the  Section. 

The  programme  of  papers  to  be  read  during 
the  present  Session  was  discussed. 


FOREIGN  & COLONIAL  SECTION. 
A meeting  of  the  Committee  of  the  Section 
was  held  on  Wednesday,  10th  inst.,  at  4.30 
p.m.  Present:  B.  Francis  Cobb,  in  the 


chair;  Hyde  Clark,  C.  M.  Kennedy,  C.B., 
with  Sir  Henry  Trueman  Wood,  Secretary  of 
the  Society,  and  E.  Cunliffe  Owen,  C.M.G., 
Secretary  of  the  Section. 

The  programme  of  papers  to  be  read  during 
the  present  Session  was  discussed. 


Proceedings  of  the  Society. 


FOURTH  ORDINARY  MEETING . 

Wednesday,  December  10th,  1890:  Sir 
Frederick  Bramwell,  Bart,,  D.C.L., 
F.R.S.,  Deputy -Chairman  of  the  Council,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Boyle,  Courtney,  C.B.,  Board  of  Trade,  Whitehall- 
gardens,  S.W. 

Collum,  George  Ashbury,  Cannon  Brewery,  St.  John- 
street,  Clerkenwell,  E.C. 

Cundall,  Frank,  Lyndhurst-house,  Wallington, 
Surrey. 

Pearce,  Edward  Toplis,  22,  Hyde-road,  Hoxton,  E. 

and  Junior  Constitutional  Club,  S.W. 

Speirs,  Edwin  R.,  Dartmouth-chambers,  8,  Theo- 
bald’s-road,  Gray’s-inn,  W.C. 

Wharton,  James,  Edge-hill,  Netherhall-gardens» 
Hampstead,  N.W. 

The  following  candidates  were  balloted  for, 
and  duly  elected  Members  of  the  Society  : — 
Birkbeck,  Henry,  34,  Southampton  buildings, 
Chancery-lane,  W.C. 

Bostock,  George  Henry,  Hatfield,  Yorkshire. 
Doubleday,  William  Bennett,  123,  Tulse-hill,  S.W. 
Ebb-Smith,  Joseph,  Worcester-house,  Walbrook, 

E. C. 

Few,  William  Resbury,  Oaklands,  Southfields, 
Wandsworth,  S.W. 

Levey,  George  Collins,  C.M.G.,  National  Liberal 
Club,  S.W. 

Lucas,  Charles  Phipps,  The  Elms,  Mottingham, 
Eltham,  Kent. 

Pope,  Henry  R.,  34,  New  Bridge-street,  E.C. 
Roberts- Austen,  Prof.  William  Chandler,  C.B., 

F. R.S.,  Royal  Mint,  E. 

Ruffer,  Marc  Armand,  M.A.,  M.D.,  B.Sc.,  27 
Torrington-square,  W.C. 

Woollcombe,  Robert  Lloyd,  LL.D.,  14,  Waterloo- 
road,  Dublin. 

The  paper  read  was  — 

ELECTRIC  LIGHTING  PROGRESS  IN 
LONDON. 

By  F.  Bailey,  Assoc.  M.  Inst.  C.E. 

The  last  paper  on  electric  lighting  read 
before  the  Society  was  by  Mr.  R.  E.  B 
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Crompton,  in  1888,  when  he  placed  before 
you  some  of  the  difficulties  and  obstacles 
which  were  retarding  the  progress  of  electric 
lighting.  The  rapid  progress  made  within 
the  last  eighteen  months  will,  however,  show 
that  these  difficulties  have,  to  a great  extent, 
been  removed  by  a number  of  supply  com- 
panies having  obtained  Parliamentary  powers 
to  lay  mains  within  certain  specified  areas 
into  which  London  has  been  divided.  I 
propose,  therefore,  to  place  before  you,  in 
general  terms,  the  work  done  and  in  progress 
by  the  various  companies,  as  the  time  at  my 
disposal  will  not  permit  me  to  give  minute 
details  of  generating  stations  and  systems. 

Although  the  development  of  electric  light- 
ing has  been  so  rapid  within  the  last  ten 
years,  it  must  not  be  forgotten  that  the  arc 
light  was  shown  at  the  Royal  Institution  in 
1809,  and  remained  a scientific  curiosity  until 
1848,  when  Staite  gave  a public  exhibition 
of  his  arc  lamp  from  the  portico  of  the 
National  Gallery  in  Trafalgar-square.  The 
Illustrated  London  News  of  that  time  contains 
a drawing  of  the  scene,  with  the  following 
remarks: — “The  electric  light  possesses  no 
novelty.  Year  after  year  it  has  been  exhibited 
at  every  course  of  philosophical  lectures  since 
the  time  of  Sir  Humphry  Davy,  and  therefore 
really  its  practicability  forms  the  whole  subject 
for  consideration.”  The  electrical  energy  for 
this  light  was  obtained  from  a primary 
battery ; and  it  is  probable  that  the  practica- 
bility of  this  method  of  obtaining  light  will 
continue  to  remain  a subject  for  remote 
consideration.  At  this  time,  the  seed  sown  by 
Faraday’s  discovery,  in  1831,  of  electro- 
magnetic induction,  had  fallen  on  fruitful 
soil  ; and  the  wonderful  dynamos  of  to  day 
form  a suitable  monument  to  his  genius. 

You  will  see,  therefore,  that  electric  lighting 
commenced  its  career  in  London,  and  London 
ought,  therefore,  to  show  the  greatest  pro- 
gress. The  incandescent  lamp,  in  some  form 
or  another,  is  mentioned  almost  yearly  from 
1836  onwards,  and  I propose  at  once  to  jump 
to  the  period  when  Swan  in  England  and 
Edison  in  America  brought  out  the  present 
form  of  lamp. 

Through  the  kindness  of  Mr.  J.  W.  Swan, 
I have  the  honour  to  show  you  the  first  lamp 
he  made.  It  is  to  be  hoped  that  this  lamp 
will  eventually  come  under  the  care  of  one  of 
our  great  museums,  in  order  that  future  ages 
may  recognise  the  genius  of  Mr.  Swan. 

I have  also  to  thank  Mr.  Sydney  Morse  for 
the  loan  of  another  valuable  historical  lamp, 


this  being  the  first  lamp  constructed  by 
Edison. 

Time  does  not  permit  me  to  trace  the 
history  of  the  incandescent  lamp,  or  the 
extraordinary  development  of  its  manufacture. 
Nothing  could  have  been  done  practically 
without  the  mercury  pump,  and  we  ought, 
therefore,  to  place  the  inventor,  Dr.  Sprengel, 
in  a high  position  on  our  records  of  pioneers. 

Turning  to  the  record  of  general  distribu- 
tion of  the  electric  light  in  London , you  all 
know  that  practically  nothing  was  done  under 
the  Act  of  1882,  but  private  enterprise  provided 
fields  for  encouraging  the  efforts  of  the  electri- 
cal engineer,  and  foremost  amongs-t  these 
must  be  mentioned  the  Grosvenor  Gallery 
station,  which  did  such  good  service  in 
making  the  capabilities  of  the  light  known, 
and  in  proving  the  absolute  necessity  that 
existed  for  it ; for  howTever  defective  the  supply 
may  have  been  towards  the  close  of  the 
existence  of  the  station  (owing  to  the  plant 
being  overloaded),  we  owe  a debt  of  grati- 
tude to  Lord  Crawford  for  his  energetic 
support  to  this  enterprise,  and  to  those 
who  worked  so  hard  to  bring  it  to  per- 
fection. Mr.  Ferranti,  and  those  who 
worked  with  him  at  the  Grosvenor,  laid  the 
foundation-stone  of  a satisfactory  transformer 
system,  and  as  they  had  no  Parliamentary 
powers  to  lay  down  underground  mains,  over- 
head lines  were  run  in  all  directions.  The 
perfection  to  which  they  brought  the  details  of 
overhead  construction  is  so  fully  proved  by  the 
absence  of  accidents  that  it  is  much  to  be 
regretted  that  the  overhead  conductors  in  the 
United  States  were  allowed  to  have  been  put 
up  with  no  regard  to  common  sense  or  safety. 

It  is  frequently  stated  that  the  Electric 
Lighting  Act  of  1882  did  much  towards  stifling 
inordinate  speculation,  but  in  attempting  to 
make  people  wise  by  this  Act  of  Parliament,  a 
very  serious  check  was  placed  upon  the 
development  of  electrical  progress. 

The  enormous  strides  which  have  been  made 
under  the  more  encouraging  Electric  Lighting 
Act  of  1888  will  convince  everyone  that  it  was 
urgently  required,  and  electrical  engineers 
fully  realise  what  they  owe  to  Sir  Frederick  j 
Bramwell  for  his  share  in  framing  this  Act. 
One  of  the  consequences  of  this  Act  was  a 
deluge  of  applications  for  provisional  orders. 

A court  of  inquiry  was  therefore  ordered  by 
the  Board  of  Trade,  who  appointed  Major 
Marindin  as  their  inspector  for  this  purpose. 

If  you  carefully  read  the  eighteen  days’ 
evidence  given,  you  will  probably  be  convinced 
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that  every  system  was  the  best.  The  inquiry 
lasted  several  days,  and  resulted  in  the  grant- 
ing of  provisional  orders,  confirmed  by  Parlia- 
ment in  August,  1889,  to  the  companies 
mentioned  in  the  summary  on  page  54,  which 
also  includes  other  information. 

I must  here  gratefully  acknowledge  the  very 
cordial  assistance  which  the  engineers  of  the 
various  companies  have  given  me. 

We  will  now  very  briefly  go  round  the 
stations  of  the  companies,  commencing  with 

The  Kensington  and  Knightsbridge 
Electric  Light  Company. 

This  company  commenced  work  under  the 
name  of  the  Kensington  Court  Electric  Light 
Company  in  the  autumn  of  1886,  and  under  Mr. 
Crompton’s  able  guidance  made  such  rapid 
progress  that  they  commenced  to  supply 
current  in  January,  1887,  using  underground 
mains  and  running  their  plant  in  a temporary 
building.  The  Board  of  Trade  license  under 
which  the  work  commenced,  being  incor- 
porated in  the  company’s  provisional  order  of 
1889,  which  authorises  them  to  supply  a portion 
of  the  parish  of  Kensington,  St.  Mary  Abbot, 
and  the  detatched  portion  of  the  parish  of  St. 
Margaret,  Westminster. 

The  direct  current  is  employed  in  conjunc- 
tion with  “Howell”  secondary  batteries,  the 
pressure  being  200  volts  on  the  3-wire  system, 
with  100  volts  in  the  houses. 

The  batteries  are  charged  at  any  convenient 
time  when  the  engines  have  power  to  spare, 
and  not  only  act  as  a sponge,  which  can  be 
squeezed  when  the  engine  plant  requires 
assistance,  but  also  act  as  regulators,  as  well 
as  maintaining  the  supply  during  the  hours  of 
minimum  demand.  The  satisfactory  use  of 
secondary  batteries  in  this  manner  has  attained 
its  present  development  mainly  through  the 
indefatigable  labours  of  Mr.  J.  C.  Howell. 

Two  generating  stations  are  erected,  one  at 
Kensington-court,  and  the  other  at  Chapel- 
place,  Knightsbridge,  the  plant  consisting  of 
“Babcock  and  Wilcox  ” boilers  and  exhaust 
steam  feed  water  heaters,  “ Willans  ” com- 
pound engines  combined  direct  with  Crompton 
dynamos  and  “Howell”  batteries  in  both 
stations.  There  is  also  a battery  station 
situated  near  the  centre  of  the  Kensington 
district  at  Queen’s-terrace-mews,  where  two 
large  “ Howell  ” batteries  are  placed.  In  all 
cases  ample  space  is  provided  for  the  future 
extension  of  the  plant  when  required.  Arrange- 
ments are  provided  on  the  Kensington-court 
station  switchboards  to  enable  any  dynamo  to 


be  used  for  charging  the  distant  battery 
station,  to  which  a pair  of  charging  mains  are 
laid.  Mr.  Crompton  also  designed  for  this 
company  a system  of  mains  of  considerable 
novelty,  which  was  severely  criticised  at  the 
time,  but  has  since  proved  most  satisfactory. 

Culverts  constructed  with  concrete  or  brick- 
work are  laid  under  the  pavements,  and  bare 
copper  conductors,  supported  at  intervals  by 
glass  insulators,  are  placed  in  these  culverts. 
The  conductors  are  composed  of  copper 
strips  1"  by  J",  laid  one  over  the  other  so  as  to 
make  up  the  total  section  required.  In  cases 
where  there  is  no  room  under  the  pavement  in 
which  to  build  up  the  culvert,  wrought-iron  gas 
tubing  is  used,  and  cables  insulated  with  thick 
vulcanised  rubber  are  drawn  through  and  con- 
nected to  the  bare  conductors.  Numerous 
service  boxes  are  fixed  in  the  pavements,  to 
enable  houses  to  be  connected  without  opening 
the  ground.  Four  and  a half  miles  of  pipes 
with  cables  have  been  laid.  The  general 
route  of  the  mains  is  indicated  on  the  map  on 
the  wall. 

On  the  1st  December,  lamps  were  connected 
to  an  equivalent  of  24,850  32-watt  lamps, 
i and  Mr.  H.  W.  Miller,  the  company’s 
j engineer,  to  whom  I am  indebted  for  these 
particulars,  informs  me  that  the  lamp  supply, 
or  maximum  number  of  lamps  in  use  at  one 
moment,  is  between  30-40  per  cent,  of  the 
lamp  connection. 

The  House-to-House  Electric  Light 
Supply  Company. 

This  company,  as  you  see  on  the  map  on  the 
wall,  covers  a large  area,  which  consists  of  two 
detached  districts,  practically  North  Kensing- 
ton and  West  Brompton.  The  generating 
station  is  situated  off  the  Richmond-road, 
West  Brompton,  and  contains  space  for  a very 
large  plant. 

The  Lowrie-Hall  alternating  current  trans- 
former system  is  adopted,  with  2,000  volts  on 
the  mains.  Four  principal  mains  at  present 
carry  the  current  from  the  station,  the  trans- 
formers being  connected  to  these  mains  where 
required.  Cast-iron  pipes  are  laid  to  form  a 
conduit  into  which  vulcanised  india-rubber 
“ Silvertown  ” cables  are  drawn;  suitable 
manholes,  covers,  and  junction-boxes  being 
provided. 

At  present  the  demand  for  light  is  supplied 
from  a plant  consisting  of  : — 

Three  “ Babcock  and  Wilcox  ” boilers,  work' 
ing  at  150  lbs.  per  square  inch, 
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Three  “ Fowler  ” compound  horizontal 
engines,  each  of  200  indicated  horse-power. 

Three  “ Lowrie-Hall  ” alternators,  each  of 
100  units  2,000  volts. 

Three  “ El  well- Parker  ” exciters,  each  of  3 

units. 

The  engines  work  at  a speed  of  88  revolutions 
per  minute,  each  engine  driving  1 alternator  by 
7 cotton  ropes,  the  exciter  for  each  alternator 
being  driven  by  cotton  ropes  from  the  alter- 
nator pulley. 

The  Lowrie-Hall  pressure  regulator  and 
recording  instruments  are  also  used.  Mr. 
Hall,  the  company’s  manager,  has  kindly 
given  me  this  information,  and  states  that  on 
their  lamp  connections,  equivalent  to  12,898 
lamps  of  8 candle-power,  the  maximum  lamp 
supply  is  equivalent  to  5,430  lamps  of  8 candle- 
power — say  42  per  cent. 

St.  James’s  and  Pall-mall  Electric 
Lighting  Company. 

This  company  was  formed  for  the  purpose 
of  supplying  the  whole  of  the  parish  of  St. 
James’,  Westminster,  and  commenced  to 
supply  current  under  their  provisional  orders 
from  their  station  in  Mason’s-yard,  Duke- 
street,  on  April  4th,  1889. 

The  direct  current  is  employed  without 
batteries. 

At  present  the  above  station  supplies  the 
southern  half  of  the  district,  the  total  plant 
consisting  of : — 

Five  “ Davy-Paxman  ” boilers,  working  at 
150  lbs.  per  square  inch. 

Two  large  Berryman  feed  water  heaters. 

Ten  Willans’  compound  engines,  each  of 
200  indicated  horse-power. 

Two  Willans’  compound  engines,  each  of 
80  indicated  horse-power. 

Twelve  dynamos,  “ Latimer  Clark,  Muir- 
head  & Co.,”  and  “Siemens,”  driven  direct 
from  the  engines. 

The  whole  of  this  plant  is  neatly  arranged, 
so  as  to  occupy  the  least  space. 

The  mains  consist  of  a network  of  conductors 
on  the  three- wire  system,  supplied  at  about 
100  volts  at  the  station  by  suitable  feeders.  A 
cast-iron  trough  or  culvert  is  laid  under  the 
surface  of  the  pavement,  and  three  conductors, 
each  consisting  of  a number  of  strips  of  bare 
copper,  which  can  be  added  to  at  any  time, 
are  carried  by  porcelain  bridges,  placed  at 
suitable  intervals  apart.  To  avoid  any  risk  of 
the  mains  touching  each  other,  porcelain 
distance-pieces  are  placed  over  the  mains.  A 
cast-iron  lid,  with  water-tight  joint,  covers  the 


trough.  Connection  to  customers’  houses  is 
made  by  drawing  well-insulated  cable  through 
gas  tubing,  which  is  screwed  into  the  trough. 

On  the  5th  December,  a total,  equivalent  to 
23,174  lamps  of  8 candle-power,  were  con- 
nected. Mr.  Dobson,  the  company’s  engineer, 
kindly  informed  me  that  the  maximum  lamp 
supply  is  equal  to  about  1 3,222  lamps  of  8 
candle-power — say  57  per  cent. 

The  Westminster  Electric  Supply 
Corporation,  Limited. 

The  district  in  which  this  corporation  is 
authorised  to  supply  • electricity  by  its 
provisional  order,  comprises  that  portion  of 
the  united  parishes  of  St.  Margaret  and 
St.  John,  Westminster,  which  lies  to  the 
south  of  the  centre  line  of  the  Metropolitan 
District  Railway,  and  the  portion  of  the 
parish  of  St.  George,  Hanover-square,  co  vering 
Belgravia  and  Mayfair. 

The  system  adopted  is  similar  to  that  of  the 
Kensington  and  Knightsbridge  Company, 
direct  current  in  conjunction  with  batteries 
used  as  regulators,  and  also  for  supply  during 
hours  of  minimum  demand. 

Three  stations  are  being  erected,  one  at 
Millbank-street,  one  at  Eccleston-place,  and 
one  in  Davies-street,  in  the  positions  shown  on 
the  map. 

Current  is  now  being  supplied  from  the  Mill- 
bank-street  station  and  from  a small  temporary 
station  in  Dacre-street.  The  other  two  are 
being  pushed  forward  as  fast  as  possible,  in 
order  to  supply  from  all  stations  early  in  the 
year. 

Mains  are  being  laid  for  a three-wire  distribu- 
tion, Messrs.  Crompton  being  the  contractors 
for  the  Westminster  district,  where  the  system 
adopted  is  similar  to  that  put  down  by  Mr. 
Crompton  for  the  Kensington  and  Knights- 
bridge Company. 

For  other  parts  of  the  district  Prof.  Kennedy, 
the  engineer  to  the  company,  has  devised  the 
arrangement  shown  in  the  plan  on  the  wall ; 
bare  copper  strip  rests  on  stoneware  insulators 
placed  from  six  to  eight  feet  apart,  and  bedded 
in  the  concrete  culvert  as  shown.  The  copper  is 
stretched  by  a special  tool  before  being  pulled 
in,  and  this  process  gives  it  sufficient  stiffness 
not  to  sag  perceptibly  between  the  insulators. 
The  total  sectional  area  of  the  conductors  can 
be  increased  when  required  by  the  addition  of 
more  copper  strip.  Feeders  are  used  in  a most 
systematic  manner,  and  Professor  Kennedy 
is  to  be  congratulated  on  the  favourable 
prospects  of  this  company’s  work.  There  is 
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a large  demand  for  light  in  the  district,  and 
the  rapid  progress  of  this  company  justifies 
the  expectation  of  a speedy  supply  from  the 
stations  now  in  progress. 

The  London  Electric  Supply 
Corporation,  Limited. 

The  Parliamentary  powers  possessed  by  this 
company  cover  a large  area,  comprising  the 
district  bordering  the  south  side  of  the  Thames 
from  Westminster-bridge  to  Greenwich,  May- 
fair,  Belgravia,  St.  James  and  Pall-mall,  St. 
Martin’s-in-the-Fields,  part  of  Westminster, 
Chelsea,  and  two  isolated  areas,  namely, 
Newington  and  Clerkenwell. 

The  Ferranti  system  is  employed  throughout, 
alternating  current  being  generated  at  an 
extra  high  pressure  and  transmitted  to  con- 
verting stations,  from  which  it  is  distributed 
at  high  pressure  to  the  service  converters. 

The  corporation  has  erected  a large  station 
at  Deptford,  which  has  been  admirably  de- 
signed for  the  purpose,  having  road-frontage, 
wharfage,  and  coaling  dock.  The  plant  con- 
sists of  24  “ Babcock  & Wilcox  ” boilers,  four 
compound  vertical  engines  by  Hick  & Har- 
greaves, two  of  which  are  1,500  indicated 
horse-power  each,  and  two  of  750  indicated 
horse-power  each.  There  is  almost  unlimited 
room  for  future  extension. 

Each  of  these  engines  drives  a Ferranti 
dynamo  by  cotton  ropes,  the  exciters  being 
driven  direct  from  independent  engines. 

In  order  to  convey  the  high  pressure  from 
Deptford  to  London,  Mr.  Ferranti  devised  a 
special  form  of  main  for  this  purpose,  which 
has  been  frequently  described. 

About  28  miles  of  these  mains  have  been 
laid,  the  distributing  mains  from  the  converting 
stations  being  of  various  kinds.  This  com- 
pany’s Grosvenor  Gallery  station  having 
lately  been  closed,  a hurried  change  has  had 
to  be  made  in  order  to  enable  the  corporation 
to  supply  from  Deptford. 

Chelsea  Electricity  Supply  Company. 

This  company’s  provisional  order  covers 
the  whole  parish  of  Chelsea,  a portion  of  which 
the  company  is  now  supplying. 

Direct  current  is  employed  with  accumula- 
tors, but,  unlike  the  other  companies  in  Lon- 
don, in  this  case  the  accumulators  are  charged 
with  a high  pressure  current,  and  discharge 
direct  at  low  pressure  into  the  mains.  I am 
not  in  possession  of  any  information  of  this 
company’s  progress.  From  published  descrip- 
tions you  will  doubtless  be  aware  that  the 


generatingstation  is  situated  atDraycot-place,  j 
with  battery  stations  at  Clabon-mews,  Egerton- 
mews,  and  Pavilion-road. 

The  Electricity  Supply  Corporation. 

This  company  obtained  a provisional  order  ! 
in  1889  for  supplying  the  whole  of  the  parish  of 
St. Martin’s-in-the-Fields.  Directcurrent, with-  , 
out  batteries.  The  station  is  placed  just  off  the  1 
Strand,  and  was  laid  down,  some  years  ago,  H 
by  Messrs.  Gatti,  to  supply  the  Adelaide  1 
Gallery  and  the  Adelphi  Theatre ; it  is  now  1 
being  extended.  At  present  the  plant  consists  i 
of:  — 

Four  “ Babcock  and  Wilcox  ” boilers. 

Five  Willans’  engines,  amounting  to  600  | 
indicated  horse-power. 

Five  “ Edison-Hopkinson  ” dynamos,  each  j: 
being  driven  direct  from  one  engine.  Callender  | 
mains  are  laid  down  in  Callender-Webber  li 
casing. 

St.  Pancras  Vestry. 

The  Vestry  have  decided  to  carry  out  the  | 
electric  lighting  of  the  parish  themselves,  and  r 
have  secured  the  able  services  of  Professor  1 
Robinson  as  their  engineer.  The  direct 
current  system  will  be  adopted,  and  a station  j 
is  now  being  erected  in  Stanhope-street,  Euston-  | 
road,  for  the  supply  of  the  south-west  portion  J 
of  the  parish. 

Notting-hill  Electric  Lighting 
Company. 

The  provisional  order  granted  to  this  com- 
pany includes  the  district  of  Notting-hill,  ! 
which  comes  within  part  of  the  parish  of  Ken-  I 
sington,  St.  Mary  Abbot. 

The  system  is  similar  to  that  adopted  by 
the  Kensington  and  Knightsbridge  Company,  j 

The  first  generating  station,  situated  off  I 
High-street,  Kensington,  is  now  approaching 
completion,  the  plant  consisting  of  Babcock  fc 
and  Wilcox  boilers,  Willans’  engines,  Crompton 
dynamos,  and  Howell  batteries;  Crompton’s  I 
mains  are  also  laid  as  shown  in  the  map  on  the  1 
wall. 

The  Metropolitan  Electric  Supply 
Company. 

The  Parliamentary  powers  of  this  company 
include  the  large  and  important  districts  of 
Paddington  and  Marylebone  parishes,  with  ! 
part  of  St.  Martin’s-in-the-Fields,  the  Holborn  : 
and  Strand  district,  and  St.  Giles’  Board  of 
Works. 

Various  systems  are  employed  bv  this  com? 
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pany,  both  the  alternating  and  direct  current 
systems  being  adopted. 

The  company  is  at  present  supplying  from 
four  stations,  and  it  may  perhaps  be  better  to 
describe  them  separately. 

The  Whitehall  station,  situated  in  White- 
hall-avenue,  is  a direct  current  station  which 
possesses  no  novelty,  and  supplies  the  sur- 
rounding locality,  the  plant  consisting  of  Hick 
Hargreaves’  boilers,  Willans’  engines,  and 
Siemens’  dynamos.  Callender  mains  are  laid 
down  the  Northumberland-avenue  subway  and 
elsewhere. 

The  Sardinia-street  station  contains  a 
complete  plant  on  the  Westinghouse  alter- 
nating current  system,  consisting  of  twelve 
Babcock  and  Wilcox  boilers,  workingat  i5olbs. 
per  square  inch  ; twelve  Westinghouse  alterna- 
tors, each  being  belt-driven  by  a Westing- 
house compound  engine,  as  shown  on  the 
plan.  There  are  also  three  exciters,  each 
being  belt-driven  by  its  own  engine. 

The  Manchester-square  station  contains 
nine  Babcock  and  Wilcox  boilers,  ten  Parker 
alternators,  each  driven  direct  by  a 200  horse- 
power Willans  engine,  as  shown  in  the  sketch 
of  the  engine-house  placed  on  the  wall.  There 
are  also  four  exciters,  each  being  driven  direct 
by  a Willans  engine.  The  steam  piping  is 
arranged  on  a method  devised  by  Mr.  J.  H. 
Rosenthal,  the  London  manager  of  the  Babcock 
and  Wilcox  Boiler  Company,  and  possesses 
many  advantages. 

The  Rathbone-place  station  contains  plant 
of  a similar  kind,  there  being  five  boilers,  six 
alternators  and  engines,  two  exciters  and 
engines. 

The  system  of  distribution  from  the  three 
latter  alternating  current  stations  is  of  a 
simple  description — cast  - iron  pipes  laid 
underground  form  conduits,  into  which 
“Silvertown”  vulcanised  rubber  cables  have 
been  drawn  when  required.  Split  T-pieces 
are  inserted  in  the  pipes  for  connection  to 
customers’  premises.  These  mains  are  looped 
from  house  to  house,  returning  to  the  station, 
so  as  to  form  complete  rings.  Each  customer 
has,  therefore,  a duplicate  supply,  thus 
enabling  new  customers  to  be  connected  to 
the  system  without  interrupting  the  supply  on 
the  circuit. 

All  these  three  stations  are  connected 
together  by  trunk  mains,  which  enable  one 
station  to  assist  another,  or  take  the  whole 
load  of  the  district  during  the  hours  of  least 
demand.  The  current  leaves  each  of  these 
stations  at  a pressure  of  1,000  volts,  this 


moderate  pressure  being  adopted  as  the 
number  of  supply  stations  reduces  the  distance 
to  which  each  cable  has  to  be  laid  to  meet 
the  demand.  The  whole  supply  is  distributed 
by  a number  of  small  cables,  which  can  be 
easily  replaced  when  required. 

The  demand  for  light  has  been  very 
encouraging ; and,  as  you  will  see  from  the 
Table,  the  progress  of  the  lamp  connection  to 
these  stations  has  been  very  rapid.  I regret, 
however,  to  say  that,  although  this  company 
at  present  supplies  light  to  twelve  public- 
houses,  only  four  churches  are,  so  far,  con- 
nected with  the  system. 

Having  now  completed  our  tour  of  the 
stations  of  the  various  companies,  we  have 
seen  how  the  streets  of  London  have  lately 
been  disturbed  in  order  to  lay  all  these  mains  ; 
no  doubt  a certain  amount  of  inconvenience 
has  unavoidably  been  caused  to  traffic,  but  it 
has  revealed  the  wonderful  system  of  organiza- 
tion by  which  London  is  governed  ; and  the 
vestry  surveyors,  whose  labours  have  been 
much  increased,  have  not  only  afforded  every 
iacility  for  carrying  out  the  work,  but  have 
rapidly  re- instated  the  pavements  at,  of  course, 
the  cost  of  the  respective  electric  light  com- 
panies. The  public,  therefore,  though  for  a 
short  time  inconvenienced,  have  in  reality 
secured  new  pavements  for  old. 

Summarising  the  plants  adopted  by  the 
various  supply  companies,  it  is  interesting  to 
notice  how  the  peculiar  conditions  of  electrical 
supply  in  the  very  limited  space  usually  avail- 
able have  been  provided  for  by  manufacturers. 
As  an  instance  of  this,  it  may  be  noted  that 
“ Willans  ” engines,  amounting  to  about 
9,000  horse-power,  are  used  by  the  public 
supply  companies  in  London,  and  similar 
engines,  aggregating  more  than  2,000  indicated 
horse-power,  for  private  plants  in  the  metro- 
polis. The  Babcock  and  Wilcox  boiler  having 
also  been  so  universally  adopted,  it  may  be  of 
interest  to  state  that  78  boilers  of  this  type, 
supplying  14,230  indicated  horse-power,  are 
now  at  work  in  London. j} 

Private  Plants. 

One  result  of  the  Act  of  1882  has  undoubtedly 
been  to  cause  a large  number  of  private  in- 
stallations to  be  erected,  but  so  many  of  our 
leading  electric  light  contractors  have  laid 
down  thoroughly  efficient  plants  that  there  is 
perhaps  no  cause  for  regret.  Most  of  the 
large  terminal  London  railway  stations  work 
their  own  electric  light  machinery,  the  largest 
installation  being  at  Paddington,  where  the 
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Great  Western  Railway  Company  have 
machinery  of  1,500  horse-power  for  this 
purpose.  For  residences,  gas-engines  provide 
the  motive  power  for  driving  dynamos  supply- 
ing about  18,000  lamps  of  32  watts  each,  the 
remainder  being  steam-driven. 

It  may  be  of  interest  to  note  that  the  Cross- 
ley  “Otto  ” gas-engine,  which  was  awarded  a 
gold  medal  at  this  Society’s  recent  motor 
competition,  is  being  employed  for  this 
purpose,  amongst  others,  by  Messrs.  Laing, 
Wharton  and  Downe.  This  total  may  appear 
large,  but  it  must  be  remembered  that 
many  of  the  large  hotels  having  their  own 
steam  plant  for  working  lifts,  warming 
and  cooking,  have  added  electric  lighting 
machinery  ; the  total  also  includes  the  lamps 
at  D’Oyly  Carte’s  new  theatre,  where  Messrs. 
Verity  have  erected  a plant  so  complete  that 
it  may  almost  be  considered  as  a small  central 
station. 

Number  of  Incandescent  Lamps  now  in 
Use  in  London. 

With  the  kind  assistance  of  the  electric  light 
contractors,  particularly  Messrs.  Verity,  Laing, 
Wharton  and  Downe,  Phipps  and  Dawson, 
Drake  and  Gorham,  Sharp  and  Kent,  and 
many  others,  and  the  public  supply  companies, 
I have  been  able  to  collect  data  that  the  total 
equivalent  number  of  32  watt  lamps  now  in 
use  in  London  is  approximately  as  follows  : — 


Public  Supply  Companies  179,060 

Private  Plants 85,000 

Total 264,060 


At  the  present  rate  of  increase  a very 
moderate  estimate  gives  an  addition  of  at  least 

Incandescent  Lamps. -~Life, 


4,000  lamps  per  week,  and  there  is  little  doubt , 
that  this  number  will  be  greatly  exceeded  at 
no  distant  date. 

All  these  incandescent  lamps  have  been  1 
calculated  on  a basis  of  32  watts  or  8 candle- 
power  lamps,  as  experience  has  shown  that 
this  is  a size  much  used  in  London,  and,  by  1 
taking  the  smallest  lamp,  we  avoid  dealing  , 
with  half  lamps. 

Before  leaving  these  particulars,  it  will  pro- j; 
bably  be  of  service  to  the  designers  of  future  ' 
stations  if  we  tabulate  the  data  collected. 

Table  Showing  Per-centage  of  Maximum 

Lamp  Supply  at  any  Moment  to  Total  1 


Lamp  Connection. 

Station.  Per-centage. 

House-to-House 42 

Kensington  and  Knightsbridge 30  to  40 

St.  James’  and  Pall-mall. . . . 57 

Sardinia-street 45 

Rathbone-place  64 

Manchester- square  45 


It  perhaps  may  be  of  interest  if  I draw  your 
attention  to  the  following  Table,  based  upon 
data  which  has  come  under  my  observation, 
showing  the  candle-power  of  lamps  mostly 
used  : — 

Lamps(5o  Volts). 

8 c.p.  16  c.p.  32  c.p.  50  c.p.  100  c.p.  200  c.p.  500  c.p. 

597  1,666  62  13  8 8 3 

Lamps  (ioo  Volts). 

5.437  5^31  176  26  57  40  3 

During  1886  and  part  of  1887  I was  able  to 
collect  the  following  data  of  the  behaviour  of 
incandescent  lamps,  each  of  25  candle-power, 
with  an  efficiency  of  3J  watts  per  candle,  and, 
I trust  that  more  information  of  this  kind  will 
be  collected  : — 

and  Nature  of  Fracture, 


AH  Lamps  25  c.p.  Brass  Collar,  Edison-Swan, 


Lamps. 

Nature  of  Failure. 

Volts 

No.  of 
lamps 

Aver- 

Glass Globe. 

1 

Filament  Fractured. 

re- 

newed. 

age  life, 
hours. 

Broken. 

Per 

cent. 

Blackened 

Per 

cent. 

Plaster. 

Per 

cent. 

Loop. 

Per 

cent. 

Stem. 

Per 

cent. 

Joint. 

Per 

cent. 

151 

536 

86l 

114 

21-2 

21 

3-9I 

56 

10-44 

208 

38-80 

II4 

21-26 

23 

4-29 

142 

189 

789 

19 

lO’O 

4 

2*11 

41 

21-69 

67 

35*45 

47 

24-96 

II 

5-82 

120 

2,549 

923 

273 

107 

92 

3-60 

334 

13-1 

1,114 

43*7o 

693 

27-10 

43 

i-68 

99 

588 

B423 

122 

207 

61 

io-37 

92 

15-64 

212 

36-00 

95 

16-10 

6 

1-02 

3,862 

528 

178 

523 

1,601 

949 

13-67 

4-61 

13*54 

41-46 

24*57 

2-15 
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With  reference  to  arc  lighting,  considerable 
progress  is  being  made  ; and,  although  the 
number  now  in  use  in  London  does  not  much 
exceed  1,000  lamps,  there  is  no  doubt  that 
rapid  progress  will  be  made. 

Professor  Sylvanus  Thompson,  in  March, 
1889,  showed  you  all  the  best  known  arc  lamps  ; 
and,  for  further  information  of  their  develop- 
ment, I must  refer  you  to  his  most  complete 
paper  on  this  subject,  published  in  the  Society’s 
Jounial}  March  8th,  1889. 

It  is  a matter  for  regret  that  there  is  no 
progress  to  be  noticed  in  connection  with 
the  efficiency  of  the  incandescent  lamp,  which 
remains  much  the  same  as  it  was  five  years 
ago.  It  will  be  apparent  from  the  Table  show- 
ing the  candle-power  of  lamps  mostly  used, 
that  a really  efficient  100  volt  8 candle-power 
lamp  is  much  needed  ; the  present  lamps  of  this 
kind  have  such  a short  life  that  customers, 
contractors,  and  electric  supply  companies 
would  all  hail  its  advent  as  a boon. 

We  must  also  remember  that  the  future  pro- 
gress of  electric  lighting  depends  in  no  small 
measure  on  the  lampmakers,  and  as  the  manu- 
facture of  the  incandescent  lamp  will  soon  be 
open  to  all  (owing  to  the  expiration  of  the 
present  patents)  the  absolute  necessity  of  a 
standardizing  laboratory  must  compel  its 
adoption  where  not  only  instruments  but  lamps 
can  be  tested,  so  that  people  may  know  when 
they  ask  for  an  8 candle-power  100  volt  lamp, 
with  or  without  a guaranteed  life  of  say  1 ,000 
hours’  at  an  efficiency  of  3^  watts  per  candle, 
that  they  get  what  they  have  asked  for. 

That  this  question  of  lamp  efficiency  is  of 
importance  to  customers  and  supply  com- 
panies alike  few  will  doubt,  and  the  following 
Table  will  probably  explain  itself  : — 


Watts 

per 

candle. 

Candles 
per  1,000 
watts. 

Lamps  per  1000  watts. 

8 c.p. 

! 16  c.p. 

20  c.p. 

32  C.p. 

2-00 

500-0 

62-5 

31-2 

25-0 

15-6 

2-25 

444’5 

55'5 

2/ -7 

222 

13-9 

2-50 

4000 

500 

25-0 

20-0 

12-5 

275 

363-6 

45-4 

22-7 

l8'2 

U"4 

3*oo 

333  3 

4i-7 

20  8 

167 

10-4 

3*25 

307-6 

38-4 

19-2 

15-4 

9 6 

3-50 

285-7 

35-7 

17-8 

14-3 

8-9 

375 

2666 

33-3 

16-7 

13-3 

8-3 

4*00 

250-0 

j 31-2 

156 

12-5 

7-8 

We  see  then  how  an  improved  lamp  efficiency 
will  benefit  the  supply  companies,  by  enabling 
them  to  increase  their  lamp  connection. 


The  following  Table  will  appeal  most  strongly 
to  all  users  of  the  incandescent  lamp ; but  it 
must  be  assumed  that  an  increased  efficiency 
is  not  obtained  at  the  expense  of  a reduced 
life  of  the  lamps. 

The  most  satisfactory  feature,  however,  of 
the  present  Edison  - Swan  lamps  is  the 
uniformity  of  their  voltage  ; and  the  scientific 
department  of  the  Edison  and  Swan  Company’s 
works  is  to  be  congratulated  on  the  assistance 
they  have  given  to  the  industry,  by  practically 
enabling  voltmeters  to  be  set  by  photometrical 
tests  of  the  lamps. 


Cost  per  Annum  per  8 Candle-power  Lamp 
at  8d.  per  Unit,  Lamps  Burning  an 

AVERAGE  OF  : — 


1 

Per  day.  | 

2 hour 
per  day. 

1 hour  I 
per  day.1 

2 hours 
per  day. 

3 hours 
per  day. 

4 hours 
per  day. 

Hours  per 
‘Annum. 

182-5. 

365 

73° 

1.095 

1,460 

Cost  per  annum  with  lamp  efficiency  of:— 


£ 

s 

d.i 

£ 

s. 

d. 

£ 

s. 

d.\£ 

s. 

d.\£ 

s. 

4- 

2 

watts  per 
candle. 

0 

I 

0 

3 

J 

0 

7 

10 

0 

11 

9 

0 

i5 

8 

2-25 

>> 

0 

2 

2j 

0 

4 

5 

0 

8 

9 

0 

13 

2 

0 

17 

6 

2-50 

» 

0 

2 

5 

0 

4 

10 

0 

9 

9 

0 

14 

7 

0 

19 

6 

2-75 

99 

0 

2 

8 

0 

5 

4 

0 

10 

9 

0 

16 

1 

1 

1 

5 

3*03 

99 

0 

2 

11 

0 

5 

10 

0 

11 

8 

0 

17 

6 

l 

3 

4 

3-25 

99 

0 

3 

2 

0 

6 

4 

0 

12 

8 

0 

19 

0 

1 

5 

4 

3-50 

99 

0 

3 

5 

0 

6 

10 

0 

13 

8 

1 

Q 

5 

1 

7 

3 

3*75 

99 

o 

3 

8 

0 

7 

4 

0 

14 

7 

1 

I 

11 

1 

9 

2 

4-00 

99 

0 

3 

11 

0 

7 

10 

1 

8 

1 

3 

6 

1 

11 

4 

It  may  be  thought  that  an  estimated  use  of 
a lamp  for  only  about  200  or  300  hours  per 
annum  is  very  low,  but  it  should  be  remembered 
that  the  electric  light  need  only  be  used  when 
it  is  required,  as  the  ease  of  switching  it  on 
and  off  makes  us  forget  all  our  past  troubles 
in  hunting  for  gas-taps,  matches,  and  broken 
gas-globes.  With  ordinary  care,  the  average 
cost  of  burning  an  8 candle-power  lamp  for 
ordinary  domestic  use  need  not  exceed  ten 
shillings  per  annum. 

Of  course  much  depends  on  the  wiring  con- 
tractor, who  not  only  has  to  be  an  accomplished 
art  critic  in  designing  or  selecting  the  brackets, 
pendants,  &c.,  but  he  has  also  to  suggest  the 
most  advantageous  positions  for  the  lamps 
and  switches.  A switch  placed  near  the  door 
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of  every  room,  and  not  less  than  two  lamps  in 
any  room,  will  probably  save  annoyance. 

The  greatest  progress  has  been  made  in  the 
wiring  of  houses  ; not  only  is  more  work  done, 
but  it  is  better  done  and  on  more  mechanical 
principles,  for  whereas  some  years  ago  a 
single  main  would  have  been  run  from  top  to 
bottom  of  a house  with  numerous  T-joints, 
independent  circuits  will  now  be  wired,  and  all 
brought  to  a neat  form  of  distributing  board. 

The  effect  of  the  extra  care  which  is  now 
taken  with  this  work  is  proved  by  the  following 
table  of  insulation  tests,  taken  with  ioo  volts 
at  200  houses  = ■ 


Insulation  Tests  of  Internal  Wiring 
(Taken  with  ioo  Volts — Evershed 
Ohmmeter.) 


Number  of 
Points. 

Test 

Megohms. 

5 

to 

10 

Average  of 

15 

houses 

4-0 

10 

„ 

15 

5> 

23 

9 9 

3‘5 

IS 

99 

20 

99 

18 

99 

2-8 

20 

99 

25 

9 9 

13 

9 9 

27 

25 

) 9 

35 

9 9 

33 

„ 

i-8 

35 

9 9 

40 

9 9 

12 

„ 

i-5 

40 

99 

50 

,, 

16 

99 

1-2 

50 

9 9 

60 

9 9 

12 

99 

1*1 

60 

99 

70 

99 

9 

99 

1*0 

70 

99 

120 

9 9 

14 

9 9 

*4 

120 

99 

220 

9 9 

9 

99 

•25 

I hoped  to  have  been  able  to  place  before 
you  some  record  of  the  improvement  in  the 
health  of  London  owing  to  the  progress  of 
electric  lighting,  but  so  much  has  already 
been  said  and  published  about  it  that  further 
facts  appear  needless.  It  is  simply  melancholy 
to  see  so  many  of  our  churches  and  halls  not 
only  burning  their  gas-jets  for  lighting,  but 
also  for  “ warming  ” the  building.  If  culpable 
negligence  amounts  to  manslaughter,  the 
people  responsible  for  this  atrocity  ought  to 
receive  their  deserts. 

Having  now  placed  before  you  some  account 
of  the  progress  of  electric  lighting  in  London, 
I must  ask  you  to  compare  our  metropolis  with 
other  cities,  and  leave  you  to  judge  whether 
we  are  so  very  far  behind  them  as  some  would 
have  us  believe.  Is  it  not  more  probable  that 
other  countries  will  be  glad  to  avail  themselves 
of  the  experience  which  London  must  gain  ini 
the  working  of  so  niany  distinct  systems  ? ' 


DISCUSSION. 

The  Chairman  said  Mr.  Bailey  had  been  gooc 
enough  to  attribute  to  him  a share  in  the  Act  oil 
1888,  which  he  must  disclaim.  He  took  an  active) 
part  in  preparing  a Bill  which  was  not  passed,  and  the 
one  which  did  become  law,  for  which  they  had  mainly 
to  thank  Lord  Thurlow  and  his  colleagues,  was  one 
which  he  regretted  was  accepted,  because  it  left  in 
full  force  what  he  considered  the  vicious  principle  o! 
Government  trading,  though  it  extended  the  previou1 
impossible  term  of  21  years  to  42,  a term  which  he  hac 
hoped  would  also  have  been  treated  as  impossible. 
Under  the  Act  of  1882,  public  electric  lighting  in; 
England  was  impossible,  and  progress  was  greatlj 
retarded  in  consequence.  Some  astonishment  hac( 
been  expressed  at  the  large  number  of  private  instal- 
lations as  compared  with  public  ones — practically  hal 
the  number  of  lamps — but  that  was  entirely  duel 
to  that  Act.  People  wanted  the  electric  light,  anc 
as  the  Legislature  prevented  it  from  being  suppliec 
in  the  ordinary  way  in  which  such  illuminants  as  gas 
was  supplied,  those  who  had  the  requisite  mean; 
and  space  at  command  did  it  themselves.  As  he  hac 
Slid  before,  electric  lighting  owed  much  to  Sii 
Henry  Trueman  Wood,  who  as  long  ago  as  1 8821 
started  the  electric  light  in  the  Society’s  meeting- 
room  and  throughout  the  house,  and  it  had  been  a1 
successful  there  as  anywhere  in  London.  Mr.  Bailey; 
seemed  to  be  of  opinion  that  the  use  of  the  Crossleyj 
gas. engine  for  electric  lighting  was  due  to  its  success! 
at  the  trial  of  motors  there  ; but  one  had  been  at  work 
in  the  cellars  of  that  house  since  1882,  and  was  still 
at  work,  and,  according  to  his  experience,  a great 
many  other  private  institutions  used  the  same  motive 
power. 

Mr.  R.  E.  Crompton  said  electric  engineers  might 
feel  proud  that,  although  they  had  been  so  heavily 
handicapped  in  the  race,  they  had  begun  at  last  to 
bring  London  to  the  front,  and  it  would  not  be  long 
before  they  were  as  far  ahead  of  any  other  town  in 
the  world  in  electric  lighting  as  they  were  in  mostj 
other  respects.  The  Act  of  1882  completely  stopped) 
electric  lighting  for  several  years,  though,  as 
engineer  to  the  Edison  and  Swan  Company,  he 
then  designed  several  central  stations  which,  even; 
in  the  light  of  present  knowledge,  he  could  say) 
could  have  been  carried  out  practically  as  well  then 
as  they  could  now.  The  one  at  Victoria  Station, 
and  another  in  the  Strand  district,  were,  in  manyi 
respects,  as  well  designed  as  those  he  had  since  1 
been  connected  with.  The  chairman  of  the  com- 
pany at  that  time,  however,  thought — probably, 
rightly — that  it  was  not  fair  to  put  the  shareholders’  1 
money  at  the  mercy  of  the  provisions  of  that  Act, , 
under  which  the  undertaking  could  be  purchased  at 
breaking-up  price  at  the  end  of  such  a short  period, 
and  the  scheme  was  therefore  never  carried  farther  | 
than  the  lighting  of  Victoria  Station,  though  it 
could  have  been  worked,  within  a small  per-centage,  I 
as  economically  and  as  well  as  many  which  had  been 
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tarted  recently.  In  that  station,  the  dynamos  were 
n the  upper  floor.  Five  years  ago,  a gentleman 
ailed  at  his  office  and  said  he  was  connected 
/ith  an  estate  company  which  had  a subway,  so 
hat  underground  mains  could  be  laid  without 
oming  under  the  Act,  and  the  result  was  the 
jrmation  of  the  Kensington  court  Company,  his 
! nformant  being  Mr.  Granville  Ryder,  the  present 
i hairman  of  the  company.  At  that  time  not  a 
ingle  underground  main  had  been  tried,  and  but  for 
his  opportunity  of  testing  the  system,  it  was  veiy 
improbable  that  either  the  Kensington- court  Com- 
1 ,any,  the  Whitehall,  or  the  Metropolitan  Company 
l /ould  have  occupied  the  positions  they  now  did. 
'he  results  then  obtained  led  to  the  agitation  which 
1 >roduced  the  amended  Act.  The  public  should  know 
hat  though  they  might  have  been  inconvenienced  by 
I he  breaking  up  of  the  streets,  it  was  a very  different 
I hing  from  similar  annoyances  on  the  part  of  gas 
nd  water  companies,  because  in  most  cases  the  work 
I ras  done  once  for  all.  Conduits  or  pipes  had  been  laid, 
j nto  which  the  conductors  could  be  drawn,  and  from 
! vhich  they  could  be  withdrawn  and  repaired,  so  that 
1 onnections  could  be  made  without  further  breaking 

I p of  the  road.  He  did  not  know  the  exact  mileage, 
ut  he  should  think  nearly  150  miles  had  already 
>een  laid,  which  was  no  small  feat  to  accomplish 
ince  the  provisional  orders  were  obtained  two  years 
go.  In  the  system  of  underground  conductors  with 
ffiich  Mr.  Bailey  had  connected  his  name— though 
e was  by  no  means  the  sole  inventor,  many  other 
ngineers  having  contributed  to  its  development — the 
lea  was  not  only  to  give  access  to  every  house  for 

1 he  electric  light,  but  to  afford  sufficient  means  of 
ccess  for  many  other  systems  ot  conductors  in 
future— telephone  wires,  fire  alarms,  and  other 
leans  of  communication,  which  would  be  greatly 
I ppreciated  in  future,  and  though  the  idea  might 
ow  seem  Utopian,  he  hoped  the  time  would  come 
hen  compressed  air  might  also  be  supplied  for  the 
urpose  of  giving  cool  storage  in  every  larder. 

Professor  Kennedy,  F.R.S.,  said  this  paper  would 
! e much  quoted  after  a few  years,  for  Mr.  Bailey 
ad  given  a most  vivid  picture  of  the  state  of 
lectric  lighting  in  London,  just  at  the  time  when  it 

I I ras  most  interesting.  As  to  the  maximum  number 
flights  at  one  time  in  use  as  compared  to  the  total 

i umber  on  the  station,  he  had  been  apparently  very 
! irtunate  in  one  of  his  own  districts.  He  had  found 

I I I Westminster  the  usual  average  was  about  40  to  42 
| er  cent.,  but  one  foggy  day  in  last  week  it  went  up 
I ) 60  or  61,  judging  from  the  amount  of  current 
‘ ! oing  out.  As  to  the  state  of  electric  lighting  in 

I l ondon  compared  with  other  places,  there  was  no 

II  ther  city  in  the  world  that  had  250,000  lights,  or  any- 
| ling  like  it.  He  believed  it  was  about  double  the 

f mount  in  use  in  New  York,  and  before  long  people 
| muld  be  coming  here  for  information,  instead  of 
J :offing  at  us  for  doing  nothing.  With  regard  to  safety 
working  a station,  he  thought  that  there  should 


always  be  power  in  reserve  equal  to  one  of  the  largest 
units ; if  200  horse-power  engines  were  the  largest 
used,  for  instance,  there  should  be  200  horse-power 
in  reserve,  but  the  use  of  one  500  horse-power  engine 
necessitated  at  least  500  horse-power  in  reserve,  and 
so  on.  He  should  be  glad  to  think  that  putting  a 
boiler  on  a lower  level  than  the  engine  would  ensure 
having  dry  steam,  but  rather  doubted  whether  that 
was  proved  experimentally.  If  the  particular  boilers 
mentioned  gave  dry  steam,  he  did  not  think  it  could 
be  owing  to  their  position  in  reference  to  the  engine. 

Professor  Forbes,  F.R.S.,  asked  what  the  black 
spider-like  lines  on  the  map  indicated  ? Mr.  Bailey 
had  collected  an  enormous  number  of  the  very  facts 
engineers  wanted  to  arrive  at,  and  he  hoped  other 
gentlemen  connected  with  central  stations  would 
follow  his  example  and  give  the  result  of  their  ex- 
perience. Mr.  Bailey  seemed  rather  hurt  because 
various  people  had  criticised  the  progress  of  electric 
lighting  in  this  country,  and  contrasted  it  unfavourably 
with  what  was  done  elsewhere,  and  perhaps  few  had 
done  more  in  that  way  than  he  (Prof.  Forbes)  had. 
He  had  taken  the  pains  to  learn  what  was  being  done 
in  foreign  countries  by  personal  inspection,  and  had 
frequently,  on  his  return  from  such  enquiries,  done 
his  best  to  impress  on  those  concerned  at  home  the 
superiority  of  the  work  which  was  being  done 
abroad.  The  last  time  he  had  occasion  to  do  so  was 
about  three  years  ago,  when  hardly  any  of  the  work 
now  described  had  been  commenced  ; but  he  now 
thoroughly  endorsed  what  had  been  said  by  Pro- 
fessor Kennedy,  that  there  was  not  an  example  in 
the  whole  world  of  such  enormous  progress  in  so 
short  a time.  They  were  delayed  for  a long  time  by 
the  former  Act,  but  during  all  that  time  they  were 
studying  what  was  done  elsewhere,  so  that  when 
they  began  they  were  on  sure  ground,  and  went 
ahead  with  more  confidence  than  people  elsewhere 
had  done.  Not  only  was  the  scale  of  woik  greater 
in  London  than  anywhere  else,  but  the  character  of 
the  work  in  the  central  stations  would  bear  com- 
parison with  any.  Any  one  who  had  visited 
the  Sardinia-street  station  would  feel  that  it  was 
as  complete  and  satisfactory  as  it  could  possibly  be. 

Mr.  W.  M.  Mordey  said  that  he  believed  this 
paper  would  be  of  the  greatest  value.  He  suggested 
that  it  should  be  followed,  at  fairly  frequent  intervals, 
with  other  accounts  of  the  work  that  was  actually 
being  done.  He  remarked  that  Mr.  Bailey’s 
particular  arrangement  of  primary  mains,  which 
was  very  simple  and  ingenious,  had  not  been 
alluded  to  in  the  paper.  It  would  be  very  useful 
if  they  could  have  not  only  the  relative  life  of 
50  and  100  volt  lamps  but  their  relative  effi- 
ciency. It  would  be  well  to  know  how  much  the 
lowering  of  the  candle-power  of  the  former  counter- 
balanced the  advantage  of  the  longer  life,  the  blacken- 
ing of  the  globe  in  a low  voltage  lamp  being  always 
more  serious  than  in  the  case  of  a high  one.  A 
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strong  confirmation  of  what  had  fallen  from  the 
Chairman  and  Mr.  Crompton  as  to  the  effect  of 
the  Act  of  1882  was  to  be  found  in  experience 
abroad.  It  was  often  stated  that  our  knowledge  of 
how  to  distribute  electricity  had  greatly  advanced 
since  1882.  This  was  true,  but  it  was  also  true  that, 
so  far  as  supplying  lights  in  a densely  inhabited  dis- 
trict was  concerned,  no  great  advance  had  been  made 
or  was  to  be  expected.  As  an  illustration  of  this, 
he  referred  to  Milan,  where  a large  scheme  had 
been  carried  out  on  the  lines  that  were  available 
in  1882.  Just  about  1883,  a station  was  put  down 
there  which  had  never  had  the  current  off  the  mains 
for  six  years,  and  it  was  now  supplying  25,000  16 
candle  - power  lamps,  on  the  direct  low  - tension 
system.  The  history  of  that  station  showed  that,  in 
a dense  area,  the  old-fashioned  system  was  very  good 
in  its  way,  even  without  the  advantage  of  the  three- 
wire  arrangement.  Distant  places — suburbs,  and  so 
on — could  not  be  supplied,  but  they  were  now 
supplying  the  more  distant  parts  on  the  high-tension 
system,  somewhat  similar  to  that  mainly  used  by  Mr. 
Bailey’s  company.  The  history  of  the  Metropolitan 
Company  illustrated  the  advance  in  knowledge  of 
how  to  distribute  light  over  a large  area  economically, 
especially  in  the  early  stages  of  the  work.  That 
company  started  with  a low-tension  system  and  with 
batteries ; but  all  the  stations  added  since  were 
on  the  high-tension  system,  without  batteries.  They 
knew  now  how  to  supply  both  in  dense  areas  and 
over  long  distances.  Mr.  Crompton  had,  in  London, 
perhaps  done  more  than  any  one  in  the  former 
direction,  and  the  Metropolitan  Company  more  than 
any  one — except  perhaps  Mr.  Ferranti — in  the  latter. 
A great  deal  had  been  said  by  Mr.  Preece  and  others 
in  that  room  on  the  advantage  of  lighting  streets  by 
arc  lamps.  It  appeared  that  there  were  only  about 
1,000  in  use  in  London  altogether.  He  thought  the 
general  public  would  never  fully  appreciate  the  ad- 
vantages of  electric  lighting  until  the  whole  of  the 
main  streets  were  illuminated  in  that  way.  Nothing 
had  been  said  about  the  electric  lighting  of  the  City, 
no  doubt  for  the  reason  that  there  was  at  present  no 
lighting  in  the  City.  This  reproach  would  shortly 
be  removed,  his  company  and  others  having  under- 
taken a general  lighting  scheme,  which,  he  was  glad 
to  say,  included  street  lighting  by  arc  lamps. 

Mr.  R.  W.  Wallace  pointed  out  the  great  import- 
ance of  endeavouring  to  improve  incandescent  lamps. 
He  believed,  from  some  experiments  which  had  been 
made,  that  it  would  be  possible  to  reduce  the 
amount  of  current  used  in  these  lamps  by  about  one- 
third,  though  the  result  might  be  to  shorten  the  life 
of  the  lamp.  But  when  one  considered  the  value  of 
the  lamp  compared  with  the  price  of  the  current  for 
a number  of  hours,  that  would  be  but  a small  matter. 
He  hoped,  therefore,  that  inventors  would  turn  their 
attention  in  this  direction. 

Mr.  Chaplin  said  it  would  be  very  interesting  to 
know  if  there  were  any  data  showing  whether  an  in- 


candescent lamp  worked  with  a low- tension  current 
had  a much  longer  life  than  one  worked  with  a high- 
tension. 

Mr.  Bailey,  in  reply,  said  that  so  far  as  he  could 
ascertain  there  were  now  8i£  miles  of  conduits  of 
all  kinds,  in  some  cases  pipes,  in  others  concrete  or 
brickwork ; and  into  these  conduits  were  led  about 
1 1 1 J miles  of  cable,  which  were  actually  carrying  current 
at  the  present  moment ; and  that  had  practically  been 
accomplished  in  eighteen  months,  in  order  to 
supply  the  public  with  electric  lighting,  but  they  had 
not  yet  got  to  street  lighting.  That  brought  him  to 
the  question  of  arc  lamps.  Everyone  would  like  to 
see  arc  lighting,  but  they  could  never  expect  to  see 
it  in  London  in  such  perfection  as  in  Milan  and 
other  places  where  the  streets  were  practically  built 
for  it.  One  could  not  imagine  the  Strand  looking 
particularly  handsome,  even  with  the  aid  of  arc 
lamps;  it  was  quite  different  in  Berlin,  where  they 
could  be  placed  in  the  centre  of  the  roadway  on  very 
high  masts  ; but  such  as  the  streets  of  London  were, 
they  would  be  immensely  improved  by  arc  lighting, 
and  he  believed  this  would  come  shortly ; and  in  place 
of  the  very  meagre  account  of  this  system  which  he 
had  been  able  to  give,  he  hoped  before  long  to  hear 
someone  else  give  a much  more  ample  description  of 
what  was  being  done  in  this  way.  Everything  was 
now  ready  for  it,  and  he  could  not  quite  under- 
stand what  kept  it  back.  Professor  Kennedy  had 
referred  to  the  maximum  per-centage  of  supply 
to  the  total  lamp  connection,  as  to  which  yon 
might  take  either  the  average  or  the  heaviest 
day,  the  figures  given  in  the  paper  being  the  heaviest 
lighting  day  in  November  ; and  he  found  that  in  all 
the  districts  from  which  he  had  collected  information 
that  the  heaviest  duty  came  on  between  four  and 
five  in  the  afternoon.  (He  exhibited  a number  of 
diagrams  showing  the  varying  amounts  of  current 
demanded  during  the  day,  plotted  on  a curve,  taken 
at  different  stations  and  on  different  days,  the  highest 
point  varying  according  as  the  district  consisted 
mainly  of  offices,  shops,  or  theatres  and  restaurants.) 
The  black  spider-like  lines  which  Professor  Forbes 
referred  to,  showed  overhead  wires,  and  he  desired  to 
emphasize  what  he  had  said  in  the  paper  on  this 
point.  There  were  over  25  mile  of  these  overhead 
lines,  and  he  could  not  remember  a single  accident 
attributable  to  them.  The  prejudice  which  existed 
against  them  was  due  to  the  wretched  work  done  in 
New  York,  where  they  neither  suspended  the  wires 
nor  properly  insulated  them,  but  left  them  to  rot, 
and  then  people  said  how  dangerous  they  were.  Mr. 
Mordey  had  kindly  alluded  to  the  arrangement  of 
mains  which  he  was  endeavouring  to  carry  out,  and 
which  he  (Mr.  Bailey)  did  not  allude  to  in  the 
paper  because  he  did  not  want  to  advertise  him- 
self. There  was  no  particular  novelty  about  it; 
they  were  merely  acting  on  mechanical  principles, 
and  endeavouring  to  give  people  a double  supply, 
one  from  each  end  of  the  cable,  so  that  when  a 
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new  customer  wanted  to  come  on,  there  was  no 
need  to  go  round  to  all  the  subscribers  and  tell 
I them  they  must  be  shut  off.  With  reference 
to  the  incandescent  lamps,  he  hoped  others 
would  keep  a record  of  the  behaviour  of  all  the 
lamps  under  their  charge,  which  could  easily  be 
done.  He  had  an  india-rubber  stamp,  with  a 
movable  date,  which  was  stamped  on  the  cement 
when  the  lamp  was  sent  out ; when  it  failed,  and  was 
I brought  in  to  be  replaced,  the  storekeeper  could 
| tabulate  the  date  and  the  fracture  in  the  filament, 
and  these  records  would  be  very  valuable.  In  a few 
years’  time  it  would  be  open  to  anyone  to 
make  lamps ; and  people  then  would  buy  from 
i those  who  produced  the  cheapest  and  most  durable. 

1 Mr.  Mordey  had  referred  to  the  Whitehall  Company 
! and  the  alteration  they  had  introduced  in  the  other 
I districts  as  the  system  developed.  That  was  due  to 
the  size  of  the  districts  which  that  company  had  to 
; light ; it  was  not  only  a question  of  providing  light, 
but  of  doing  it  quickly,  for  nowadays,  as  soon  as 
anyone  had  his  place  wired,  he  wanted  the  current  the 
next  day ; and  if  he  did  not  get  it,  he  worried  the  life 
out  of  the  unfortunate  engineer  to  the  supply  eom- 
1 pany.  He  hoped,  before  long,  someone  would  read  a 
I paper  showing  the  benefit  to  the  health  of  the 
I people  conferred  by  electric  lighting,  the  decrease  in 
headaches  and  in  doctors’  bills.  The  other  day,  a 
I certain  firm  took  proceedings  against  an  electric 
light  company  for  not  continuing  the  supply, 
and  stated  on  oath  that  whereas  with  the  electric 
I light  they  could  go  for  six  years  without  decorating 
their  premises,  when  using  gas  they  had  to  paint 
and  whitewash  every  two  years,  and  they  claimed 
I damages  in  consequence.  He  hoped  the  Vestries 
would  soon  see  the  advisability  of  lighting  the  streets 
by  arc  lamps. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Bailey,  said  he  prophesied  two  years  ago  that  in 
ten  years  time  90  per  cent,  of  all  the  houses  at  the 
West-end  of  London,  of  ^400  a year  rental  and 
I upwards,  would  be  lit  by  electricity.  He  now 
I began  to  think  that  he  had  not  been  sufficiently 
sanguine,  and  that  he  might  have  mentioned 
a rental  of  ^300  instead  of  ^400.  So  long 
I as  gas  was  supplied  at  2s.  9d.  or  2s.  6d. 

1 per  1,000  feet,  the  electric  light,  until  improved  in 
1 some  way — and  the  only  improvement  that  seemed 
I possible  was  economy  in  -the  lamp — must  be  a light 
1 of  luxury ; but  persons  who  would  pay  £300 
or  £400  a year  rent  were  willing  to  pay  ^20,  ^30,  or 
I even  £40  more  for  electric  lighting,  as  compared,  not 
I with  gas,  because  many  would  not  use  it,  but  with 
1 the  other  illuminants  they  employed.  After  a year’s 
I experience  of  the  use  of  a number  of  lamps  equal  to 
I about  1 14  8-candle  lamps,  he  found  the  extra  cost  was 
I between  ^20  and  ^25,  as  compared  with  the  gas, 
I candles,  and  lamps  he  used  before,  and  in  that  he 
I made  no  allowance  for  decreased  expenditure  in 
I cleaning,  painting,  and  matters  of  that  kind, 


which  was  undoubtedly  considerable.  He  had  also 
a curious  experience,  during  the  summer  quarter,  of 
the  truth  of  what  Mr.  Bailey  said  about  the  ease  with 
which  the  electric  light  was  extinguished  and  re-lighted . 
His  summer  quarter’s  bill  for  electric  lighting  was 
only  a few  shillings  in  excess  of  the  gas  bill  for  the 
previous  year’s  summer  quarter,  and  he  bought  no 
candles  or  lamp  oil,  having  the  electric  light  all  over 
the  house.  The  reason  was  simply  this,  that  in  a 
dark  London  basement,  even  in  the  summer-time, 
the  gas  was  kept  constantly  burning,  but  the  electric 
light  was  turned  out  when  not  wanted,  and  though 
no  doubt  it  was  considerably  dearer  than  gas,  so 
much  less  of  it  was  used,  even  by  the  servants,  that 
it  only  cost  a few  shillings  more. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  proceedings  terminated. 

Messrs.  Osier  and  Messrs.  Verity  exhibited  table 
lamps  and  other  fittings  at  the  meeting. 


Correspondence. 


CHICAGO  EXHIBITION  OF  1893. 

On  considering  Mr.  Dredge’s  admirable  paper  on 
the  forthcoming  Chicago  Exhibition,  I have  thought 
that  it  would  be  well  to  consider  the  question  of 
awards  to  British  manufacturers  who  may  exhibit. 
Sir  Henry  Trueman  Wood  touched  on  the  question 
in  his  paper  on  the  Paris  Exhibition  read  before  the 
Society  some  time  ago,  and  from  my  own  observa- 
tion at  the  principal  exhibitions  of  the  last  few  years 
I have  felt  that  many  awards  are  far  from  satis- 
factory ; also  that  many  firms  whose  manufactures 
are  known  to  be  of  the  highest  order  are  occasionally 
deterred  from  entering  exhibits  on  account  of  the 
difficulty  of  judging  their  productions  by  the  obser- 
vation of  those  who  are  not  always  able  to  recognise 
the  merits  of  the  goods  they  are  called  upon  to 
judge.  In  the  Paris  Exhibition  I saw  an  exhibit  of 
a single  polished  roller  for  flatting  mills  for  metals, 
which,  if  I recollect  rightly,  received  an  award.  I con- 
sider it  utterly  impossible  to  give  an  opinion  as  to 
excellence  in  a case  of  this  kind  by  observation  only. 
Flatting  rollers  can  only  be  tested  in  pairs,  and  then 
only  in  actual  work,  as  so  much  depends  on  the 
absolute  truth  of  each  roller  and  their  perfect  coinci- 
dence with  each  other.  Then,  again,  the  temper 
must  be  correct,  or  they  will  not  stand  the  strain  if 
too  hard,  or  will  bruise  if  too  soft.  This  is  only  one 
of  the  many  instances  that  came  under  my  notice, 
and  it  appears  to  me  that  awards  in  machinery  and 
metal  work  generally  depends  largely  on  the  polish 
or  the  amount  of  gilding  and  nickel  plating  intro- 
duced, especially  in  the  case  of  lathes  or  other  light 
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machinery  used  mostly  by  amateurs.  Materials  used 
in  manufactures,  such  as  varnishes,  alloys  of  metals, 
rubber,  See.,  are  also  difficult  to  test  except  by  long 
usage.  The  day  has  passed  for  manufacturers  of 
articles  of  importance  to  attach  any  value  to  exhibi- 
tion awards,  and  they  prefer  to  rely  on  the  intel- 
ligence of  those  persons  who  are  practically  connected 
with  their  especial  productions,  and  through  them  to 
increase  the  commercial  value  of  the  goods  they 
exhibit.  I beg  to  suggest  that  the  British  manu- 
facturers combine  to  decline  awards,  and  show  the 
world  their  wares,  and  rely  on  the  judgment  of  the 
vast  assemblage  of  visitors  from  all  countries,  and  of 
all  trades  and  professions,  to  decide  for  themselves. 

F.  W.  Fletcher. 

December  4th,  1890. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

December  17.— George  Davison,  ‘‘Impres- 
sionism in  Photography.”  Phil.  R.  Morris, 
A.R.A.,  will  preside. 


Cantor  Lectures. 

The  following  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

Prof.  Vivian  B.  Lewes,  “ Gaseous  Illumi- 
nants.”  Five  lectures. 

Lecture  IV.— December  15. — The  enrichment 
of  coal  gas  by  highly  carburetted  water  gas  — Tha 
Springer,  Lowe,  Meeze,  Flannery,  Stapp,  Locmis, 
and  Van  Steenbergh  processes — Studies  in  car- 
buretted water  gas. 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

January  26  ; February  2,  9. 

Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23;  March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 

Juvenile  Lectures. 

Two  Lectures,  suitable  for  a juvenile 
audience,  will  be  delivered  by  E.  B.  POULTON, 


M.A.,  on  “Mimicry in  Animals,”  on  Wednes- 
day evenings,  December  31,  1890,  and  January 
7,  1891,  at  Seven  o’clock. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  i<;  . SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof. 
Vivian  B.  Lewes,  “ Gaseous  Uluminants.”  (Lec- 
ture IV.) 

North-East  Coast  Institution  of  Engineers  anl 
Shipbuilders,  Newcastle-on-Tyne,  7.45.  1.  Mr. 

W.  Hok,  “ The  Unsinkability  of  Cargo  Steamers.” 
2.  Mr.  Sandeson,  “ Main  Steam  Pipes.” 

British  Architects,  9,  Conduit-street,  W.,  8 pm. 

Medical,  rr,  Chandos-street,  W.,  p m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  A.  Mitchell,  English  Architecture  of  the 
Middle  Ages.” 

Tuesday,  Dec.  16  ...  Civil  Engineers,  25,  Great  George- 
street,  S.W.,  8 p.m.  Discussion  on  the  following 
papers  : — 1.  Mr.  F.  E.  Robertson,  “ The  Lans- 
downe  Bridge  over  the  Indus  at  Sukkur  ” 2.  Mr. 

E.  W.  Stoney,  “The  New  Chittravati  Bridge, 
Madras  Railway.” 

Statistical  School  of  Mines,  Jermyn-. street,  S.W., 
7!  p.m.  Sir  Charles  W.  Dilke,  “ Statistics  of  the 
Defence  Expenditure  of  the  chief  Military  and 
Naval  Powers.” 

Pathological,  20,  Hanover-square,  W.  8g  p.m. 

Wednesday,  Dec.  17. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  George  Davison, 
“ Impressionism  in  Photography.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 
p.m.  1.  Mr.  Robert  H.  Scott,  “ Note  on  a 
Lightning  Stroke  presenting  some  features  ot 
interest.”  2.  Mr.  Arthur  Brewin,  “Note  on  the 
effect  of  Lightning  on  a Dwelling-house.”  3.  Capt. 
M.  W.  C.  Hepworth,  “ Wind  Systems  and  Trade 
Routes  between  the  Cape  of  Good  Hope  and 
Australia.”  4.  Edward  Mawley,  “ Report  on  the 
Phenological  Observations  for  1890.”  5.  Mr.  W 
Doberck,  “ The  Climate  of  Hong  Kong.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Microscopical,  20,  Han  over- square,  W.,  8 p.m. 

Patent  Agents,  19,  Southampton-buildings,  W.C., 
7j  p.m.  1.  Discussion  on  Mr.  Hardingham’s 
paper  “Working  German  Patents.”  2.  Mr.  G. 
B.  Ellis,  “The  Doctrine  of  Equivalents,  Mechani- 
cal and  Chemical.” 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  Dec.  18... Royal,  Burlington-house,  W.,  42  p.m. 

Antiquaries,  Burlington-house,  W.,  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  R. 
J.  Harvey  Gibson,  “ The  Structure  and  Develop- 
ment of  the  Cystocarpo  in  Catenella  opuntia."  2. 
Mr.  G.  F.  Scott  Elliot,  “The  Effect  of  Exposure 
on  the  Relative  Length  and  Breadth  of  Leaves.” 

Chemical,  Burlington-house,  8 p.m.  1.  Dr.  N. 
Collie,  “ The  Constitution  of  de  Hydraulic  Acid.” 
2.  Mr.  S.  U.  Pickering,  “ The  Theory  of  Disso- 
ciation into  Ions  and  its  Consequences.”  3.  Dr. 
A.  Colefax,  “ Phennoic  Acid.” 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Prof.  R.  S.  Poole,  “Alexander  and  his  Successors; 
their  Influence  on  Art  and  Manners.” 

Historical,  20,  Han  over- square,  W.,  8J  p.m. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  Dec,  i9...Quekett  Microscopical  Club,  20,  Hanover- 
square,  W.C.,  8 p.m. 
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FRIDAY,  DECEMBER  19,  1890. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John -street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

JUVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on 
Wednesday  evenings,  December  31st  and 
January  ;th,  by  E.  B.  Poulton,  M.A.,  on 
“ Mimicry  in  Animals.” 

The  lectures  will  commence  at  seven  o’clock. 
A sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  which 
applications  are  received,  and  the  issue  will 
then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket 
admitting  two  children  and  an  adult.  Tickets 
are  now  in  course  of  distribution,  and  members 
requiring  them  should  apply  at  once. 


CANTOR  LECTURES. 

Professor  Vivian  B.  Lewes  delivered  the 
third  lecture  of  his  course  on  “ Gaseous 
Illuminants,”  on  Monday  evening,  15th  inst. 

The  first  lecture  will  be  printed  in  the  next 
number  of  the  Journal. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 


Proceedings  of  the  Society. 


FIFTH  ORDINARY  MEETING. 

Wednesday,  December  17th,  1890:  B. 

Francis  Cobb,  Vice-President  of  the  Society, 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Blades,  Rowland  Hill,  23,  Abchurch-lane,  E.C. 
Blissett,  T.,  5,  Grenville-ter.,  Cromwell-rd.,  S.W. 
Erhardt,  William,  7,  Bury-street,  Bloomsbury,  W.C. 
Fearson,  Henry  S.,  5 & 6,  Great  Winchester-st.,  E.C. 
Filth,  John  W.,  Manningham,  Bradford,  Yorks. 
Jones,  Edward,  5,  Moorgate- street,  E.C. 

Lane,  Frederic,  3,  Crown-court,  Old  Broad-street, 
E.C. 

Sutton,  George,  27,  Martin’s-lane,  Cannon-street, 
E.C. 

Thome,  Edward  Alexander,  1,  Blenham-road,  Bed- 
ford-parlc,  Chiswick. 

Watts,  John  Isaac,  4,  Halkin-street  West,  Belgrave- 
square,  S.W.,  and  Whistley-house,  naar  Devizes, 
Wilts. 

The  following  candidates  were  balloted  for, 
and  duly  elected  Members  of  the  Society  : — 

Blundell,  Harold,  2,  Croftdown-road,  Highgate-road, 
N.W. 

Brenon,  Edward  Saint  John,  6,  Gunterstone-road, 
West  Kensington,  W.,  and  Savage  Club,  Adelphi- 
terrace,  W.C. 

Brocklehurst,  Henry,  Hornesefton,  Sefton-park, 
Liverpool. 

Cox,  H.  Bertram,  15,  Barton-st.,  Westminster,  S.W. 
Dunn,  Archibald  Joseph,  23,  Applegarth-road,  West 
Kensington,  W. 

Elms,  Charles,  36,  Mount  Stuart- square,  Bute  Docks, 
Cardiff. 

Glegg,  Patrick  Adam,  5,  Moorgate-street,  E.C. 
Lyall,  George,  48,  Winchester-street,  South  Shields. 
McClure,  William  Lees,  J.P.,  The  Lathams,  Prescot. 
Mendelssohn,  Ilayman  Seleg,  10,  Pembridge-crescent, 
Notting-hill-gate,  W. 

Murray,  James  Charles,  Holmsted,  Bushey-heath, 
Herts. 

Thorne,  William,  Burntwood-lodge,  Wandsworth- 
common,  S.W. 

Verdin,  William  Henry,  J.P.,  Darnliall-hall,  Wins- 
ford,  Cheshire. 

Wiseman,  E.,  Cheapside,  Luton. 

The  paper  read  was — 

IMPRESSIONISM  IN  PHOTOGRAPHY. 

By  George  Davison. 

This  is  an  age  of  scientific  inquiry  in  every 
branch  of  knowledge.  Empiricism,  irrational 
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authority,  and  conventions  have  been  largely 
cast  aside,  and  freedom  of  thought  and 
scientific  investigation  have  taken  their  place. 
Phenomena  are  closely  observed,  and  a basis 
of  material  fact  and  proof  is  demanded  for 
every  principle  that  is  sought  to  be  estab- 
lished, whether  in  biology,  mental  and  moral 
science,  or  philology.  Matter  is  held  to  be 
the  storehouse  of  every  possibility,  and  the 
observation  of  its  infinite  functions  the  only 
source  of  true  and  useful  knowledge  and 
progress. 

The  supernatural  is  losing  its  power  to  com- 
mand worship,  and  a nobler  wonder,  roused 
by  the  laying  bare  of  the  natural  causes  of 
the  phenomena  of  the  universe,  reigns  in  its 
stead.  Poets  and  philosophers  have,  equally 
with  scientific  men,  been  affected  by  the  freer 
spirit.  Literature  has  more  of  the  true  character 
of  life  and  nature  in  it,  and  the  newer  light  has 
even  written  its  effect  in  our  later  students’ 
text-books.  Finally,  in  art  the  same  influence 
is  discovered  in  the  revolt  against  conven- 
tionalism and  in  the  scholarly  practice  of 
those  painters  who  have  been  variously  called 
impressionist,  naturalistic,  and  the  like. 

It  would  have  been  indeed  strange  if, 
amongst  all  these  changes  of  principle  and 
action,  which  we  are  pleased  to  call  progress, 
the  domain  of  art  had  remained  untouched 
and  unaffected.  For  the  painter’s  art  has  been 
trammelled  by  conventions  and  chained  by 
dogma  equally  with  ethics  and  science.  There 
have  been  unnatural  conventions  in  regard  to 
colour,  conventions  about  form  and  propor- 
tions, conventions  concerning  light  and  shade, 
arrangement  of  lines,  and  decorative  qualities, 
as  well  as  many  other  marks  and  mannerisms 
imitated  in  a manner  tending  to  obscure  and 
lead  away  from  the  greatest  beauty  in  pictures 
— namely,  their  truth  to  nature. 

It  has  been  well  said,  “ It  is  so  much  easier 
to  do  what  one  has  done  before  than  to  do  a 
new  thing,  that  there  is  a perpetual  tendency 
to  a set  mode,  but  Nature  abhors  mannerism, 
and  has  set  her  heart  on  breaking  up  all  styles 
and  tricks.”  Now  these  “set  modes”  and 
conventional  treatments  in  art  have  been  such 
that  the  more  they  have  been  compared  with 
natural  facts,  facts  of  atmosphere,  facts  of 
light,  facts  of  colour,  the  more  have  their  for- 
mality and  falsity  become  apparent  to  unpre- 
judiced observers  influenced  by  the  spirit  of 
free  and  scholarly  inquiry.  Nothing  but  a 
return  to  nature  can  break  up  such  “ styles 
and  tricks,”  and  free  an  artist  from  the 
tyranny  of  previous  great  names  and  works.  f 


It  was  such  a return  to  nature,  such  a close 
observation  of  natural  appearances  under  the 
influence  of  the  materialistic  tendency  of  the 
age,  that  led  to  the  growth  and  practice  of  the 
body  of  painters  known  as  Impressionists. 
Abandoning  all  consideration  of  the  arrange- 
ments and  mechanism  of  previous  workers, 
they  have  consulted  only  their  impressions  of 
natural  scenes,  and,  to  those  impressions, 
painted.  With  one  point  of  sight  and  one 
subject  of  supreme  interest  they  have  aimed 
to  seize  above  all  else  the  action  and  first 
impression  of  that  subject.  The  effect  of 
such  work  upon  the  painters  of  the  older  con- 
ventions, and  upon  their  following  amongst 
the  public,  was  to  rouse  hot  opposition,  but 
the  best  of  the  new  influences  have  had  very 
considerable  effect  upon  the  more  liberal  of 
established  painters.  De  Chesneau,  writing 
of  the  pictures  of  M.  Monet,  says  : — “ In  spite 
of  such  works  as  these  the  eye  of  the  public  — 
trained  to  exclusiveness  by  long  intercourse 
with  other  and  no  less  legitimate  readings  of 
nature,  and  prevented  in  a great  measure 
by  the  abuse  of  facile  tricks  of  painting — 
refuses  as  yet  to  recognise  the  purpose 
and  merit  of  this  school.  But  it  will  come 
to  it.” 

A more  judicious  section,  those  who  seek  a 
natural  and  scientific  basis  for  their  practice, 
has  preferred,  as  far  as  such  tenets  permit  any 
crystallizations,  to  style  itself  “ The  Naturalistic 
School.”  The  painters  of  this  school,  seeing 
the  conventional  untruths  generally  prac- 
tised in  pictorial  representations  in  regard  to 
light,  colour,  and  atmosphere,  have  set  them- 
selves to  the  practice  of  close  observation  of 
nature  to  gain  a better  knowledge  of  the 
infinite  mysteries  of  these  phenomena.  Truth 
to  nature  is  the  first  article  of  their  faith,  and 
the  truest  that  science  teaches  concerning 
light  and  colour,  and  the  manner  in  which  the 
eye  sees,  is  made  a guiding  principle.  Every 
naturalistic  artist  must  be  a scholar.  Happily,  I 
a cultured  sense  arrives  at  the  same  preference  i 
as  that  to  which  in  the  main  the  scientific! 
inquirer  is  led.  Should  any  fresh  investiga- 
tion lead  to  a truer  view  of  physical  or  mental , 
fact,  the  naturalistic  student,  to  deserve  the 
name,  must  readily  make  a re-adjustment  of 
his  principles  and  modify  his  methods  in 
accordance.  It  is  not  unnatural  that  the 
eccentricities^as  well  as  the  genuineness  of  a 
new  development  should  come  to  be  regarded, 
as  distinctive  of  a school,  but  it  must  be  re- 
membered that  any  tenet  or  practice,  to  be 
naturalistic,  must  stand  the  test  of  scientific! 
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investigation.  Naturalism,  then,  instead  of 
signifying  indistinctness  and  eccentricity,  as 
is  not  uncommonly  supposed,  purports  to  be  the 
gospel  of  common-sense,  scientific  inquiry, 
and  culture  in  art.  It  leaves  its  advocates 
free  to  express  themselves  about  what  is  going 
on  in  the  world  by  means  of  their  graphic  art, 
without  other  trammels  than  a severe  regard  to 
truth,  naturalness,  and  perfect  expression. 
The  naturalistic  painters  find  the  possibilities 
of  all  poetry  in  nature  ; it  is  truthful  represen- 
tation, perfect  expression,  that  constitute  their 
art.  They  hold  that  what  is  seen  should 
be  painted,  that  symbolism  and  imaginative 
creations  can  have  but  a feeble  interest, 
and  that  what  we  have  actual  contact  with 
in  life  affords  the  opportunity  for  the  most 
powerful  expression  by  graphic  art  of  any 
abstract  quality.  It  is  in  the  life  of  to-day, 
and  not  in  the  illustration  of  other  people’s 
ideas,  whether  past  historical  subjects  or  so- 
called  works  of  imagination  and  allegory, 
that  the  proper  province  of  the  painter’s  art 
is  to  be  found.  To  be  true,  and  living,  and 
moving  to  our  sensibilities,  the  scenes  and 
subjects  depicted  must  be  studied  directly 
from  nature  by  the  artist. 

Shonld  anyone  desire  to  get  a better  idea  of 
the  tenets  of  the  naturalistic  school,  I would 
refer  him  to  Mr.  Francis  Bate’s  book,  “The 
Naturalistic  School  of  Painting,”  a fresh, 
direct,  convincing  little  work  which  every 
photographer  should  read,  and  in  parts  re- 
read, and  to  which  I wish  to  express  my  own 
indebtedness. 

Under  such  principles  have  been  produced 
paintings  which  have  the  power  of  moving  a 
sympathetic  nature-loving  observer  to  the 
keenest  of  aesthetic  pleasure,  an  ecstasy  of 
enjoyment  far  beyond  any  satisfaction  derived 
from  “ the  fitness  of  symbolism”  or  decorative 
arrangement.  Some  may  never  have  dis- 
covered this  feeling  for  subtle  representations 
of  natural  scenes,  but  no  one  is  capable  of 
estimating  the  respective  merits  of  the  old 
and  the  new,  the  power  of  such  poetry  as  is 
shown  in  symbolical  or  decorative  work  as  com- 
1 pared  with  the  poetry  of  naturalism,  who  has 
not  felt  enraptured  by  the  perfection  of  natural- 
1 ness  of  some  of  these  genuine  impressionist 
paintings.  There  is  a liveliness,  an  exuberance 
j °f  joy,  a yearning  for  a sympathetic  companion 
to  share  the  feeling  of  exultation,  when  one 
has  happened  suddenly  upon  a subtle  fa:t  of 
natural  light,  colour,  air  or  form  happily 
touched  off,  a curve  of  the  beach,  a boat 
seen  from  the  shore  level  on  a stormy  day 


over  the  crests  of  the  surf,  a broken  bit  of 
ground  in  sunlight,  and  the  like. 

It  is  only  in  the  light  of  such  views,  then, 
that  I care  to  examine  or  put  forward  the 
claims  of  photography,  as,  indeed,  of  any 
other  method,  to  be  admitted  as  a capable 
means  of  artistic  expression. 

Photography  compels  to  much  that  is 
naturalistic.  It  has  proved  the  keenest 
critic  of  conventionalism,  and  has  exerted 
great  influence  upon  the  painter’s  art ; in- 
fluence, sometimes  good  or  bad,  individually, 
according  to  the  knowledge  and  power,  or 
the  ignorance,  of  the  painter  influenced  by 
it,  but  in  the  main  tending  towards  greater 
truth  and  insight.  In  regard,  however,  to 
its  own  direct  claim  to  be  admitted  as  a 
means  of  artistic  expression,  it  has  only 
happened  with  the  introduction  and  application 
to  photography  of  these  principles  that  any 
serious  demand  to  be  recognised  in  the  domain 
of  art  has  been  made.  Photographers  have 
previously  been  rather  inclined  to  accept  the 
slur  commonly  cast  upon  their  means  and 
results  as  mechanical,  and  have  exaggerated 
the  limitations  which  their  tools  and  technique 
impose  upon  them.  They  seem  to  have  been 
unduly  influenced  by  the  patronage  of  some 
classes  of  painters,  who  have  despised  and 
contemned  photography,  partly  with  justice, 
seeing  the  average  published  results,  and 
partly  through  ignorance  of  its  possibilities. 
Photographers  have  accepted  this  degradation 
of  their  art,  and  have  even  joined  voice  in 
deprecating  any  reform  or  movement  which 
promised  better  artistic  expression  as  “ ape- 
ing  the  conventionalities  of  painting.”  For 
example,  some  of  the  photographers  of  the 
older  conventions  have  latterly  objected 
to  any  but  the  most  limited  use  of  focus- 
sing for  expressing  the  relative  interests  of  a 
picture,  and  have  even  insisted  that  definition 
is  the  distinctive  characteristic  of  photography. 
They  have  inveighed  against  rough  surfaced 
prints  as  being  in  imitation  of  sepia  drawing, 
appearances  presumably  held  to  be  the  sole 
privilege  of  the  brush  workers,  and,  whilst 
claiming  for  decorative,  historical,  imagina- 
tive, and  symbolical  painting  the  highest 
credit  in  art,  they  have  disclaimed  for  their 
own  medium  any  power  or  province  in  such 
work.  Mr.  Stillman  holds  that  photography 
can  have  no  place  in  art  because  design  is 
impossible  to  it,  and  design  he  seems  to 
define  as  “ deliberate  arrangements  ” carried 
out  by  hand.  Mr.  Pringle  denies  the  possi- 
bility of  what  he  terms  “fine  art”  to  photo- 
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graphy,  or  at  least  to  any  but  combination 
photography  by  the  peculiar  distinction  that 
he  lays  down  when  he  says,  “Art  obtains 
where  a painter  simply  paints  what  he  has 
before  him.  This  is  not  fine  art.”  Mr.  Gale 
finds  the  greatest  happiness  in  what  he  alludes 
to  as  a transformation  of  nature  and  “those 
ideal  representations  which  are  the  perfection 
of  art,”  and,  in  this  reference,  he  instances 
Turner’s  “ Storm.”  Mr.  H.  P.  Robinson 
approves  and  seeks  to  justify  a wilful  opposi- 
tion between  art  and  nature,  and  he  goes  with 
Mr.  John  Brett  in  demanding  an  improvement 
of  nature,  an  exaltation  of  natural  appear- 
ances, and  an  accentuation  of  beauties  in 
pictorial  representations,  a position,  perhaps, 
intended  to  justify  combination  printing. 

There  are  other  alleged  limitations  and 
defects,  such  as  that  photography  cannot 
treat  the  sublime,  that  the  nude  is  outside  its 
scope,  and  a variety  of  cries  all  more  or  less  in- 
cluded in  the  general  exclamation  that  photo- 
graphy is  merely  mechanical. 

In  a very  able  and  judicious  report  of  the 
late  Photographic  Exhibition,  the  Times  re- 
viewer referred  to  the  aim  of  the  newer  school 
of  photographers  to  represent  “ the  impression 
made  on  the  artist’s  mind,”  and  he  said, 
“Here  there  are  difficulties.  The  camera 
cannot  select  and  discriminate.  It  cannot 
omit  an  ugly  object  or  introduce  a beautiful  or 
suitable  one.  It  cannot  make  those  slight 
adjustments  of  the  landscape  which  all  painters 
do.”  Now  this  seems  to  suggest  that  the 
selection  and  discrimination  is  from  some- 
thing not  in  the  particular  scene  in  front  of  the 
artist.  But  the  slight  adjustments,  the  in- 
troduction of  other  objects  can  be  no  part  of 
the  impression  produced  on  the  artist’s  mind 
by  that  particular  scene.  There  is  a supposi- 
tion in  this  view  of  an  insufficiency  in  nature, 
and  a necessity  for  what  I have  referred  to  as 
Mr.  Brett’s  “ improvement  and  exaltation 
of  natural  images.”  Those  who  adopt  this 
view  must  look  for  their  beauty  and  interest  in 
some  conventional  cleverness  of  brush  work  or 
in  the  fitness  of  the  parts  for  telling  a story,, 
and  not  to  the  subtle  truth  of  the  picture.  One 
may  readily  admit  a beauty,  an  intellectual 
triumph  in  a composition  perfect  in  the  fitness 
of  its  parts  to  tell  a story  or  relate  some 
historical  incident,  but  this  is  a literary  quality 
or  it  furnishes  an  antiquarian  and  didactic 
interest,  and  does  not  constitute  the  best,  if  at 
all  the  province,  of  pictorial  art.  The  interest  in 
such  work  and  in  symbolism  is,  as  a rule,  feeble 
and  superficial  for  the  nature  student  compared 


with  the  absorbing  and  exquisite  pleasure 
derived  from  a bit  of  simple,  natural  beauty, 
faithfully  and  spiritedly  painted.  For  example, 
what  is  the  interest  and  pleasure  derivable 
from  a mythological  or  historical  subject  ? 
According  to  a man’s  familiarity  with  the 
literature  of  mythology,  according  to  the  ex- 
tent that  his  mind  has  been  absorbed  by  that 
particular  lore,  so  he  appreciates  such  pic- 
tures. Their  seeming  accuracy  may  please 
him.  That  is  classical  scholarship  being 
taught  and  fed  by  painting  ; it  is  not  aesthetic 
pleasure.  The  same  holds  with  regard  to 
historical  painting.  The  artist  may  imagine 
vividly  what  a suit  of  armour  he  has  studied 
would  have  looked  like  upon  a soldier  of  the 
fourteenth  century  upon  a certain  battlefield. 
He  may  hunt  up  all  the  incidents,  and  study 
all  the  customs  and  costumes  of  the  time  and 
the  occasion,  and  his  research  may  be  very 
creditable,  but,  after  all,  what  value  or  subtlety 
can  there  be  in  such  work  ? It  is  not  the  pro- 
vince of  art  to  teach  or  illustrate  history,  nor, 
is  it  at  its  best  with  any  didactic  or  moral 
aim.  But  even  in  historical  pictures,  mytho- 
logical subjects,  and  the  like,  there  may  be 
something  of  the  natural  character,  and  this 
may  captivate  the  aesthetic  sense.  There  may 
be  that  in  such  work  which,  drawn  from  a 
study  of  nature,  any  and  every  observer  can 
compare  with  his  own  experience.  Whether 
it  be  figures  or  inanimate  objects,  all  have 
gained  some  sense  of  their  form,  proportions, 
modelling,  texture,  and  general  appearance 
under  many  circumstances  of  light  and  atmo- 
sphere, and  the  chief  charm  lies  in  the  Life-like 
representation  of  these  known  appearances.  J 
The  common  criticism  of  the  public  in  a gallery 
— “Oh,  that’s  not  natural;  nothing  like  that 
was  ever  seen” — when  quite  unconventional, 
and  not  the  product  of  hearsay,  is  generally 
the  ultimate  verdict  upon  such  an  imaginative 
picture,  and  coincides  with  the  more  com- 
pletely cultivated  and  scholarly  discrimination 
which  discerns  where  and  why  the  thing  is 
not  true.  The  naturalistic  position,  then,  is 
that  so  far  as  a scene  appeals  to  our  experience 
of  nature — harmonious  and  truthful  in  its  light, 
atmosphere,  relations,  incident,  and  action— 
so  far  will  it  affect  most  powerfully  our  aesthetic1 
sensibility,  and  such  harmony  and  truth  arc 
only  to  be  secured  by  a direct  reference  tc 
nature. 

Mr.  Hamerton,  in  “ The  Graphic  Arts,’ 
would  make  a distinction  between  truth  am 
delight,  but  the  naturalist,  whether  painter  c 
observer,  finds  no  opposition  between  the  twcj 
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but  derives  the  keenest  of  aesthetic  pleasure 
from  the  faithfulness  with  which  his  own 
impressions  of  nature  are  expressed  for  him. 

After  all,  nature  is  the  best  possible  painter. 
Art  has  performed  its  highest  function  when 
it  has  enabled  us  to  see  “ the  eternal  picture 
which  nature  paints  in  the  streets,”  and  has 
opened  our  “ eyes  to  the  masteries  of  eternal 
art.”  It  teaches  us  to  see  the  meaning, 
expression,  and  beauty— the  poetry  which  lies 
in  all  natural  phenomena,  atmosphere  and 
light,  forms  and  actions.  Emerson,  in  his 
essay  on  Art,  says,  “ The  best  pictures 
can  easily  tell  us  their  last  secret.  . . . 

There  is  no  statue  like  this  living  man, 
with  his  infinite  advantage  over  all  ideal 

sculpture,  of  perpetual  variety 

Men  do  not  see  nature  to  be  beautiful,  and 
they  go  to  make  a statue  which  shall  be.  . . 

They  reject  life  as  prosaic,  and  create  a death 
which  they  call  poetic.  . . They  eat  and 

drink  that  they  may  afterwards  execute  the 
ideal.  Thus  is  art  vilified  ; the  name  conveys 
to  the  mind  its  secondary  and  bad  senses  ; it 
stands  in  the  imagination  as  somewhat 
contrary  to  nature,  and  struck  with  death 
from  the  first.” 

. Turning  to  the  general  contention  that  photo- 
graphy is  merely  mechanical,  this  cry  may  be 
answered  by  a reminder  that  so  may  brush- 
work  be  mechanical ; and  it  is  sufficiently 
answered,  I think,  by  the  fact  that  the  work  of 
various  photographers  is  as  distinctively  indi- 
vidual as  obtains  in  regard  to  painters.  Even 
leaving  figures  out  of  the  question,  two  photo- 
graphers separately  treating  the  same  subject 
will  produce  two  impressions  almost,  if  not 
quite,  as  different  in  qualities  as  would  two 
impressionist  painters  in  monochrome.  It  may 
be  said  that  the  painter  is  freer  to  generalize, 
emphasize,  and  analyze,  as  he  may  please  ; but 
if  this  is  said  of  an  actual  scene  in  front  of  the 
artist,  it  must  be  remembered  that  the  lens, 
as  used  by  a trained  observer,  sees  very 
much  as  the  eye  sees;  and,  that  most 
of  the  suppression  and  selection  possible 
to  a painter  genuinely  consulting  his  im- 
pressions is  also  at  the  command  of 
the  photographer.  Unnatural  emphasis  may 
please  a certain  school,  but  it  will  not  bear 
comparison  with  nature,  and  it  will  in  time 
have  its  proper  value  assigned  to  it.  It  is  also 
said  that  one  photographer  can  easily  proceed 
to  take  exactly  the  same  picture  that  another 
has  achieved.  Well,  I do  not  think  it  has  ever 
been  done  yet  in  respect  of  any  photograph 
worthy  of  the  name  of  picture.  And  supposing 


it  is  so,  cannot  a painter  copy  the  work  of  a 
fellow-artist  ? The  mere  fact  of  the  means  in- 
cluding more  mechanism  is  not  a disadvantage 
if  the  result  be  more  truthful  and  life-like. 

The  Times  reviewer  finds  difficulties— I am 
glad  to  notice  that  he  does  not  say  impossi- 
bilities—in  the  way  of  photography  giving  the 
impression  produced  upon  the  artist’s  mind. 
It  may  be  advisable  to  look  more  closely  into 
this.  What  is  this  selection  and  discrimination 
which  is  impossible  to  camera  craft  ? What 
is  it  which  is  possible  to  the  painter  in 
monochrome,  which  is  really  an  essential  of 
good  art,  that  is  out  of  the  power  of  the 
photographer  ? Leaving  such  vague  refer- 
ences as  “ exaltation  of  natural  images,” 
can  anything  be  definitely  stated  in  re- 
spect of  this  rendering  of  impression  ; 
can  the  finger  be  placed  distinctly  upon 
any  quality  in  handwork  from  nature— any 
power  of  the  painter,  excluding  colour,  which 
is  absolutely  out  of  the  range  of  photo- 
graphic possibility  ? Our  impressions  are  made 
up  of  light  and  light  values  in  relation  to  one 
another— colour,  form,  binocular  vision  effect, 
focus,  perspective.  The  painter  may  not  play 
with  the  tone  or  relative  values  of  his  subject 
and  picture.  He  may  not  falsify  what  the  eye 
sees  in  respect  of  focus  and  atmosphere,  nor 
indulge  in  several  points  of  sight.  He  cannot 
do  much  more  than  the  photographer  to  ex- 
press the  relative  interests  of  his  subject, 
which  must  generally  depend  upon  the  point 
of  focus  of  the  eye.  It  will  be  said,  “ there  is 
the  power  of  emphasis.”  But  how  can  the 
hand-worker,  a genuine  impressionist,  em- 
phasize what  the  photographer  cannot  ? Does 
he  gain  anything  by  putting  a little  more 
gaudiness  here,  a little  extra  detail  there,  in 
the  extreme  distance  beyond  what  the  scene 
gives  an  impression  of,  as,  for  instance,  in 
Mr.  Brett’s  own  pictures?  Does  he  make 
his  figures  stand  out  more  plainly  from  their 
background  than  in  nature,  emphasising  dark 
against  light,  or  light  against  dark,  to  make  the 
ignorant  stare,  as  in  some  of  the  wood  engrav- 
ings in  our  illustrated  journals  ? This  is  nothing 
more  nor  less  than  falsity  of  tone.  In 
criticising  Mr.  Seymour  Haden’s  famous 
“ Agamemnon  ” etching,  Mr.  Hamerton 
asserts  that  “art  is  not  the  slave  of  nature,” 
and  on  the  ground  of  some  greater  purpose  he 
defends  what  he  calls  the  false  tonal  values 
of  the  plate.  What  this  greater  purpose  was 
he  does  not  state,  but  it  is  interesting  to  notice 
signs  of  some  uncertainty  in  his  opinion,  for 
he  almost  immediately  proceeds  to  show  that, 
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looked  at  from  a certain  distance,  everything 
in  the  etching  falls  together  into  fairly  truthful 
relation.  If,  then,  it  is  admitted  that  emphasis 
by  falsification  of  contrast  or  colour  is  not 
permissible,  what  is  this  discrimination  which 
is  so  much  insisted  on  ? It  would  appear  to 
be  nothing  more  nor  less  than  a seizing  on 
those  facts  which  most  simply  and  directly 
give  the  spirit  and  character  of  a subject. 
The  best  of  what  is  felt  and  thought  to  be 
“ideal  beauty”  is  “abridgment  and  selec- 
tion.” This  abridgment  and  selection  is  the 
broad  treatment  in  painting,  the  effect  that 
the  eye  sees,  and  the  photographer  has 
the  means  of  seizing  or  subordinating  the 
same  facts  by  the  power  of  focussing  that  he 
possesses  over  the  lens.  The  Times  reviewer 
says  the  camera  “ cannot  omit  an  ugly  object, 
or  introduce  a beautiful  one,  or  make  slight 
adjustments  in  the  landscape.”  Well,  as  it 
is  the  question  of  impressions  we  are  discuss- 
ing, neither  can  the  eye  omit,  or  introduce, 
or  adjust  details.  But  it  can  go  a few  yards 
and  find  an  infinity  of  delight  where  there  are 
no  ugly  objects.  And  if  the  camera  cannot 
cut  out  an  ugly  object  the  photographer  can. 
Mr.  H.  P.  Robinson  does  so,  and  makes  very 
considerable  adjustments  of  his  landscapes, 
and  Mr.  Lake  Price  has  contrived  historical 
subjects  not  greatly  inferior  to  much  that 
passes  in  conventional  art.  Is  it  a figure 
that  is  to  be  introduced  ? Surely  the  photo- 
grapher may  select  the  best  type.  Is  it  a 
tree  he  wishes  to  change,  a notice-board,  or 
other  incongruous  object  to  remove  ? These  are 
trifles  when  he  has  all  nature  before  him  with 
infinite  scenes  and  beauties  that  require  no 
trimming  of  details.  The  hand-worker  can,  if 
he  deems  it  right,  omit  and  add  freely,  but  the 
balance  is  redressed  by  the  consideration  that 
the  one  labours  for  a prolonged  time  at  one 
subject,  whilst  the  other  may  seek  many  fresh 
inspirations  in  the  same  time.  Too  much 
emphasis  is  put  upon  this  small  limitation, 
which  is  really  an  advantage  in  photography. 
It  is  the  light  that  is  the  first  and  foremost 
fact  of  any  scene  or  picture— the  colour,  the 
action,  and  sentiment  of  the  figures.  A severe 
naturalistic  refuses  to  alter  and  omif,  for 
although  so  doing  might  introduce  only  small 
errors,  a principle  is  involved.  He  feels  that 
there  is  no  occasion  or  excuse  for  it.  He 
might  make  use  of  materials  drawn  from  a 
variety  of  experiences— a cloud  from  this  day, 
a figure  from  that  field,  a tree  from  yet  another 
time  and  place ; he  might  piece  sketches 
together,  sketches  taken  under  altogether 


different  circumstances  of  light  and  atmos- 
phere, and  each  sketch  might  be  delightful  in 
itself ; but,  consisting  as  they  must,  of  im- 
pressions utterly  inharmonious,  he  would  have 
done  far  better  to  have  studied  and  expressed 
the  beauty  of  each  subject  as  it  appealed  to 
him  complete  in  nature. 

Mr.  Brett  proposes  to  exalt  all  natural 
appearances  by  drawing  on  memory  and 
foisting  a recollection  of  one  scene  and  object 
upon  quite  a different  one.  Surely  he  must 
see  that  the  “choice  and  exquisite  appear- 
ances of  nature  ” — his  own  expression — are 
too  good  to  be  falsified  by  what  is  termed 
idealizing.  Again  the  perfection  that  Mr. 
Gale  finds  in  Turner’s  “ Storm  ” does  not  lie 
in  any  exaggeration  of  natural  phenomena, 
nor  in  any  impossible  piecing  together  of  the 
characteristics  of  one  kind  of  storm  with 
another.  It  has  its  effect  because,  and  so  far 
as,  the  impression  made  upon  us  by  natural 
appearances  is  spiritedly  reproduced.  There 
is  so  much  of  this  rare  quality  in  much  of 
Turner’s  work  that  keen  pleasure  is  derived 
from  it,  in  spite  of  some  exaggerations  and 
inaccuracies.  Something  less  vague  than 
claims  for  emphasis  and  the  exaltation  of 
natural  images  must  be  advanced  before  justi- 
fication for  painting  from  anything  but  nature 
can  be  admitted.  The  artist’s  work  always 
falls  short  of  his  impressions  received  from 
nature.  He  has  never  given  as  fully  as  they 
impress  him,  the  pathos  of  human  life,  the 
radiance  of  the  morning,  the  glory  of  the  sun- 
set. When  he  has  achieved  this,  when  he 
has  succeeded  in  seizing  for  us  one  tithe  of 
the  splendour,  the  sweetness  of  nature,  one 
single  aspect  and  expression  of  the  human 
face  perfectly,  as  we  ourselves  know  nature 
and  life  commonly,  it  will  then  be  time  to 
talk  of  improvement  and  exaltation  of  natural 
images,  and  to  proceed  to  invent  new  combi- 
nations, which  are  to  “ surpass  in  delightful- 
ness the  real  images.” 

I see  no  reason  then  why  photography 
should  not  be  used  to  express  our  impressions 
of  natural  scenes  as  well  as  any  other  black 
and  white  method.  (I  have,  of  course,  all 
along  intended  that  colour  should  be  kept  out 
of  any  comparison.  The  want  of  colour  places 
a method  altogether  upon  an  inferior  level.)! 
Worked  under  the  same  conditions  as  the  eye, 
or  under  conditions  as  nearly  approximate  as 
possible,  nothing  gives  so  truthful  a record  in 
drawing  as  photography,  and  nothing,  in  m} 
opinion,  when  the  proper  means  are  used  anc 
the  requisite  knowledge  is  possessed  by  the1 
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photographer,  gives  so  delicately  correct  a 
relation  of  tones.  It  is  to  the  proper  use  of 
the  proper  means  at  their  disposal  that  photo- 
graphers still  need  stimulating.  The  most 
important  of  these  means  are  such  as  are 
directed  to  securing  the  proper  light  effect  and 
relations  of  light  values,  and  those  which  give 
the  focussing  and  relative  interests  of  the 
subject.  In  photography,  the  subject  of  focus 
has  altogether  overshadowed  the  more  im- 
portant matter  of  tone,  for  no  one,  except 
Captain  Abney,  has  given  this  latter  any 
scientific  attention.  It  is  impossible  now  to 
go  into  the  subject  of  means  and  methods, 
but  it  is  worth  while  noting  that  some  of  the 
simplest  facts  of  light  are  overlooked  by 
photographers,  who  have  been  governed  by 
untrue  and  misleadingconventions  and  dogmas 
concerning  gradation  and  brilliancy.  For  in- 
stance, the  necessity  for  points  of  the  deepest 
black  is  insisted  on,  in  order  to  give  scope  for 
as  long  as  possible  a series  of  steps  up  to 
points  of  white,  regardless  of  the  fact  that  this 
black  is  generally  much  too  black  for  the  pur- 
pose in  hand.  A little  experiment  would  show 
how  light  outdoor  shadow’s  should  be  as  a rule. 
For  instance,  the  darkest  shadow  out  of  doors 
seen  at  a little  distance  is  lighter  than  the 
shadow  side  of  a white  curtain  in  a room. 
Consequently  it  is  of  first-rate  importance  in 
landscape  pictures  to  keep  the  shadows  light. 
To  repeat  the  impression  of  outdoor  light  the 
whole  picture  must  be  luminous,  and  not  heavy 
and  dark,  as  is  the  effect  of  the  ordinary  style 
of  developing  and  the  use  of  albumenised  silver 
paper.  Further,  the  shadows  when  the  sun 
shines  are  lighter  than  when  he  is  obscured. 
Or,  again,  there  is  the  elementary  observation 
that  many  objects  seen  against  the  blue  sky 
come  light  on  dark.  The  photographer  has 
been  so  accustomed  to  obtaining  a blank  white 
sky  on  a blue  day  in  his  prints  that  he  arrives 
at  a conviction  that  this  is  correct.  So  much 
so  indeed  that  it  is  related  in  the  journals  that 
the  early  photographers  prided  themselves 
upon  their  beautiful  white  skies,  and  would 
have  no  others. 

In  regard  to  focussing,  again,  there  are, 
similarly,  misleading  conventions  which  pre- 
vent the  free  and  general  use  of  the  full  powers 
of  photography.  We  still  hear  repeated  the 
doctrine  that  minute  definition  is  the  distinctive 
quality  of  photography,  and  that,  therefore, 
this  should  be  made  the  most  of  in  artistic 
work.  Even  if  it  were,  it  would  be  sufficient 
answ’er  to  this  that  such  definition  is  not  the 
distinctive  characteristic  of  seeing.  But  defi-  J 
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nition  is  no  more  the  distinguishing  feature  of 
photography  than  is  exaggerated  perspective, 
or,  indeed,  want  of  definition  that  is  diffusion  or 
softness.  This  depends  upon  the  instruments 
used.  We  are  told  that  in  any  broad  treat- 
ment by  focus  we  are  imitating  the  natural 
characteristics  of  a certain  school  of  painting. 
It  might  with  equal  force,  or  no  force,  be 
alleged  that  those  in  favour  of  minute  defini- 
tion are,  in  their  sharpist  tendencies,  apeing  the 
characteristics  of  the  old  miniature  workers. 
Whether  in  painting  or  photography,  it  is  purely 
a matter  of  the  instrument  used  and  the  use 
made  of  it.  In  the  one,  either  a fine  point  or  a 
broad  brush  may  be  used.  In  the  other,  the 
optician’s  idea  (a  scientific  aspect)  of  perfec- 
tion in  a lens  is  surely  not  expected  to  sway 
those  bent  on  giving  aesthetic  pleasure. 
Everyone  has  seen  that  so-called  mathematical 
accuracy  is  not  necessarily  artistic  truth. 
Nothing  but  what  observation  or  science  can 
establish  can  be  adopted  as  a principle  by  a 
naturalistic  photographer.  That  the  eye  with 
one  point  of  sight  sees  in  different  focus  near 
and  distant  objects  everyone  admits  ; within 
what  limits  and  with  what  differentiation  is 
not  so  clear.  If  mere  observation  and  feeling 
are  of  any  weight,  I should  say  that  in  some 
subjects  the  relative  interests  are  given  best 
with  considerable  differentiation,  and  in  others 
the  effect  on  the  mind  is  best  gained  by 
general  diffusion.  I am  aware  that  this  is 
somewhat  opposed  to  the  very  forcible  argu- 
ment in  favour  of  one  point  of  sight  for  focus 
as  for  perspective  in  any  picture,  but  in 
many  instances  the  difference  of  effect  in  the 
two  treatments  does  not  appear  important, 
and  is  by  no  means  easy  to  distinguish,  even 
by  expert  observers. 

A not  unimportant  consideration,  bearing  in 
some  measure  both  upon  the  matter  of  values  and 
definition,  is  the  printing  medium  employed. 

I find,  in  the  newest  extra  rough-surfaced 
papers,  very  excellent  and  distinctive  qualities, 
in  respect  particularly  of  breadth  and  lumi- 
nousness. Some  extraordinary  objections  have 
been  taken  to  the  results  on  these  papers  as 
not  being  photography  because  they  bear 
resemblance  to  wash-drawings  ; and  one 
gentleman  finds  in  this,  and  the  character  of 
diffraction  photographs,  an  opening  of  the 
door  to  any  and  every  kind  of  brush-work 
upon  the  print.  But  the  answer  is,  first,  that 
there  is  no  aim  to  get  wash-drawing  appear- 
ance ; and,  secondly,  all  the  process  is  pure 
photography.  Both  the  photographer  and  the 
painter  have  the  same  aim,  and  it  is  not  sur- 
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prising  if  printing  upon  the  same  papers  pro- 
duce similar  results,  for  photographic  deposit 
more  resembles  painted  surfaces  than  any 
other  method.  Both  work  in  tones,  or  shades 
of  monochrome,  and  both  may  be  worked  upon 
any  medium  which  promises  to  give  more  truly 
and  more  effectively  our  impressions  of  nature. 
It  is  certainly  very  refreshing  in  its  audacity 
to  be  told  that,  because  photographers  have 
consented  to  smirch  the  fair  name  of  their  art 
by  the  general  use  of  albumenised  paper  and 
small  stops,  therefore  this  is  to  be  its  character 
for  ever.  In  some  respects,  the  use  of  these 
rough  papers,  which  are  only  now  likely  to 
become  general  for  artistic  work,  constitute 
one  of  the  greatest  advances  yet  made.  It 
need  hardly  be  said  that  rough  paper  will  not 
make  a bad  picture  good  or  great,  but  it  will 
do  this : it  will  make  all  the  difference  to 
the  majority  of  educated  spectators  between 
interested  observation  and  contempt.  It  is 
difficult  to  over-estimate  the  importance  of 
the  printing  medium,  as  far  as  the  credit 
of  artistic  photography  with  the  critical 
public  is  concerned.  There  is  almost  as  great 
a superiority  for  most  subjects  in  the  new 
platinotype  paper  over  the  ordinary  platinum 
surfaces,  as  there  is  between  these  latter  and 
silver  printing.  This  quality  of  the  printing  has 
more  effect  upon  the  casual  tasteful  observer 
than  any  other  quality  of  the  production.  The 
defective  printing  medium  has  obscured  the 
qualities  of  photography.  The  effect  of  prints 
upon  such  papers  as  I allude  to  at  once  shakes 
the  superstition  of  honest  critics,  who  have 
hated  photography  for  its  hardness,  vulgarity, 
and  untruth.  These  extra  rough  surfaces  I 
consider  the  best  printing  medium  that  has 
been  introduced,  not  excepting  reproduction 
of  the  negative  upon  a copper-plate  or  photo- 
etching. Unfortunately,  the  difficulties  in  the 
way  of  quick  production  must  probably  leave 
the  field  of  commercial  publication  to  the 
photo-etching  process.  This  leads  me  to  say 
a word  in  comparison  of  photography  with 
other  black  and  white  processes.  It  is 
admitted  to  have  very  justly  been  the  death  of 
line  engraving.  We  have  heard  much 
about  the  interpretation  of  a painting  by  the 
engraver  in  black  and  white  ; but  both  painter 
and  public  who  wish  to  see  retained  the  original 
quality  of  the  work,  must  prefer  a photogravure 
to  the  hard,  formal  and  unnatural  character  of 
the  line  engraving.  Photography  has  pre- 
eminently more  of  painting  qualities  than  any 
other  monochrome  process.  Take  etching, 
for  example.  Which  is  the  better  adapted  for 


reproducing  natural  effect  — Photography  or 
etching  by  line  ? Mr.  P.  G.  Hamerton,  in 
his  standard  work,  “ Etching  and  Etchers,” 
compares  etching  with  other  arts,  and  finds 
the  superiority  of  etching  in  its  power  to 
express  form,  and  in  its  freedom,  precision 
and  power.  He  admits  that  “ perfect  tonality 
is  very  difficult  in  etching,”  and  that  other 
arts  are  better  in  the  representation  of  clouds. 
He  recognises  that  the  brush  is  better  than 
the  point,  because  lines  do  not  exist  in  nature, 
but  he  contends  that  painting  is  not  quite  so 
well  adapted  to  the  expression  of  transient 
thoughts.  How  does  etching  compare  with 
photography  in  these  respects  ? I venture  to 
think  even  less  favourably  than  with  mono- 
chrome painting.  Photography  is  not  specially 
limited  to,  nor  compelled  to  emphasise,  facts  of 
form.  It  gives  form  by  means  of  tone  against 
tone,  and  that  is  the  best  means  of  rendering 
it,  and  its  truth  of  form  is  unequalled.  In 
regard  to  tone,  it  is  equaUto  any  other  black 
and  white  process,  not  excepting  mezzotint,  to 
which,  indeed,  it  is  often  superior  in  respect 
of  delicacy  of  gradation.  This,  of  course, 
only  refers  to  photograph}'’  used  at  its  best. 
We  are  considering  its  powers,  not  the  average 
of  its  productions.  The  crude,  ignorant  work- 
manship that  is  so  common  is  no  fair  test  of  its 
capabilities.  For  instance,  let  it  be  admitted 
that  there  are  great  difficulties  in  a large 
range  of  subjects  in  respect  of  rendering  their 
relative  light  values,  and  the  ordinary  practi- 
tioner very  rarely  takes  any  trouble  to  over- 
come them. 

Further,  then,  every  observer  knows  the 
perfection  of  photography  under  suitable  con- 
ditions of  light  as  regards  transient  action 
and  effects,  and  in  nothing  more  than  cloud 
forms  is  the  delicacy  of  its  tonal  discrimina- 
tion shown.  But  Mr.  Hamerton  would  say 
that  all  this  technical  perfection  — even  if  he 
admitted  it — is  useless,  inasmuch  as  the  camera 
is  incapable  of  what  he  calls  “idealisation  of 
natural  form,  emphasis  in  lines,  and  concen- 
tration of  natural  light  and  shade.”  These 
very  vague  qualities,  are,  to  him,  the  artist’s 
especial  and  peculiar  work.  As  I have  already 
treated  this  matter  to  some  extent,  I will  here 
only  refer  to  the  etchings  in  Mr.  Hamerton’s 
book  for  an  example  in  illustration  of  my 
argument. 

Some  of  the  finest  etchings  in  the  work  are 
photographic  in  character — using  photographic 
in  the  best  sense  of  giving  true  tone,  drawing 
and  simple  naturalness  without  any  playing 
with  facts— such,  for  instance,  as  that  by 
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Rembrandt  (“  Rembrandt  drawing”),  those 
by  Lalanne,  and  in  part  that  by  Whistler. 
Referring  to  the  Whistler  etching  of  “Billings- 
gate,” Mr.  Hamerton  notices,  with  just  appre- 
ciation, the  observant  work  in  the  buildings  on 
the  quay,  and  he  refers  to  the  harmony  in  the 
festoons  of  the  converging  cables  of  the  boats 
as  approaching  poetical  synthesis.  I should 
prefer  to  call  the  rendering  of  these  festooned 
cables  a bit  of  most  natural  analysis.  It  is 
the  result  of  close  observation,  with  a marvel- 
lous power  of  expressing  the  leading  facts 
exactly  as  we  know  them  and  as  Whistler 
saw  them.  The  exquisite  pleasure  that 
this  bit  of  the  drawing  gives  is  due  to  the 
natural  way  in  which  the  impression  of  ropes 
forming  long  curves  away  from  the  eye 
and  dipping  in  the  stream  is  reproduced  with 
a simple  touch.  In  short,  it  is  artistic  truth — 
the  truth  that  the  artist  wanted,  unencumbered 
with  local  facts  of  which  he  would  not  be 
conscious  save  by  scientific  examination.  This 
is  true  imitation,  an  exact  hitting  off  of  the 
leading  fact,  a power  thought  to  be  easy  and 
mechanical,  but  one  as  rare  in  graphic  as  in 
literary  art.  Photography  may  never  have 
yielded  such  subtle  and  exquisite  analysis  as 
this,  and  as  the  suggestion  of  heaving  water, 
but  photography  has  yet  to  get  its  Whistlers, 
and  it  works  in  a manner  very  different  from 
etching.  In  the  same  etching  it  is  strange 
that  there  should  be  such  evidence  of  sloven- 
liness and  w'ant  of  observation  in  the  charac- 
ter and  the  form  of  the  boats,  which  are 
egregiously  unlike  any  vessel  ever  found  at 
Billingsgate  or  elsewhere.  Perhaps  this  would 
pass  for  exaltation  of  the  natural  images  with 
Mr.  Hamerton,  but  it  would  be  painful  to  those 
educated  by  observation  of  the  character  of 
the  objects. 

Mr.  Hamerton  would  have  conferred  lasting 
credit  upon  his  insight  had  he,  against  the 
rigid  prejudices  of  the  time,  been  able  to 
recognise  the  just  claims  of  photography,  and 
had  he  included  for  comparison  in  his  book, 
“The  Graphic  Arts,”  an  example  of  photo- 
graphy at  its  best.  Others,  at  any  rate,  are 
now  able  to  see  its  power  for  expression 
of  artistic  feeling,  a power  budding  under 
naturalistic  influences  and  a more  severe 
scholarship  in  the  technique  of  the  art.  If 
the  power  of  expressing  artistic  impressions 
by  photography  is  impossible,  then  must 
all  the  work  of  the  naturalistic  school  of 
painters  be  excluded  from  the  pale  of  graphic 
art,  for  theirs  is  confessedly  “ an  honest 
attempt  to  paint  what  they  see,”  and  photo- 


graphy, artistically  employed,  has  the  same 
aim. 

Concerning  photographs  bearing  somewhat 
the  naturalistic  character,  that  is,  with  truth  of 
tone  and  suppression  of  unnatural  detail,  it  is 
no  uncommon  thing  to  hear  it  said,  “ Oh  yes, 
they  are  artistic  enough,  but  they  are  not 
photographs.”  Such  is  the  domination  of 
conventional  views.  I believe,  indeed,  that 
some  of  our  friends  are  prepared  to  accept 
this  view,  and  we  have  an  ingenious  sugges- 
tion that  as  there  are  painter-etchers  so  there 
should  be  painter-photographers,  a name  to  be 
accepted,  I presume,  either  on  the  Incus  a non 
lucendo  principle  that  all  painting  is  rigidly 
excluded  from  their  plates  and  prints,  or  to 
proclaim  that  they  gladly  admit  the  soft  im- 
peachment that  their  photographs  are  guilty 
of  looking  like  sepia  drawings. 

Be  that  as  it  may,  I will  now  only  say  in 
conclusion  that  it  is  such  work  that  has  been 
most  instrumental  in  breaking  down  the  wide- 
spread prejudice  against  photography  as  an 
essentially  mechanical,  harsh  and  vulgar 
medium  for  anything  like  artistic  expression, 
and  that  it  is  in  that  direction  we  shall  have  to 
look  for  its  elevation  to  its  proper  place 
amongst  foremost  black  and  white  processes. 
It  is  from  no  mere  formula  of  fuzziness  or  defi- 
nition that  the  best  work  derives,  or  can 
derive,  its  quality ; but  from  the  acquisition  of 
artistic  facts  by  observation  and  experience, 
facts  of  light,  the  limitations  in  black  and  white 
work,  the  relation  of  light  surfaces,  ortho- 
chromatics, relation  of  objects  in  respect 
of  focus  or  mental  interest,  study  of  form, 
action,  and  typical  character,  the  use  and 
application  of  lenses,  knowledge  of  the 
subtleties  of  development  with  the  relation 
of  exposure  thereto,  and  the  study  of  the 
qualities  of  printing  processes.  This  is  no 
question  of  months,  but  a matter  of  years,  before 
a man  can  hope  to  see  clearly  what  it  is  he 
wishes  to  express,  and  move  freely  in  expressing 
his  impression.  We  need  not  be  discouraged 
that  unnatural”  exaltations”  and  combina- 
tions are  impossible  to  us.  The  quality  of 
naturalness  will  tell  in  the  long  run.  Men  will 
weary  of  emphasis,  and  graphic  artists  will 
leave  past  history,  archaeology,  and  fiction  to 
literature  or  scientific  drawing.  The  keenest 
aesthetic  pleasure  is  to  be  derived  from  the 
spirited  truthful  rendering  of  character,  whether 
in  face,  figure,  or  landscape.  The  things  of 
to-day  will, be  of  deeper  interest  to-morrow.  As 
Emerson  says,  “It  is  in  vain  that  we  look  for 
genius  to  reiterate  its  miracles  in  the  old  arts ; 
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it  is  its  instinct  to  find  beauty  and  holiness  in 
new  and  necessary  facts,  in  the  field  and  road- 
side, in  the  shop  and  mill.”  The  scope  of 
photography  is  extended.  Nature  will  never  go 
out  of  fashion.  Prejudice  will  fade,  and  even  one 
generation  ahead  will  find  the  value  of  photo- 
graphic portraiture,  if  it  be  natural  and  per- 
manent, as  it  may  be.  The  prospect  is  worthy 
of  work,  devotion,  and  sacrifice,  and,  in  our 
enthusiasm,  we  maybe  forgiven  for  indulging 
visions  of  a time  when,  with  Truth  and  Nature 
as  its  watchword  still,  photography  shall  have 
taken  to  itself  such  glorious  attributes,  that  with 
fewer  limiting  conditions,  our  every  impression 
of  the  visible  world,  light,  colour,  action,  and 
form  will  come  within  its  scope  to  express. 


DISCUSSION. 

The  Secretary  read  the  following  letter 

13th  November,  1890. 

“ Dear  Sir  Trueman  Wood, — I have  this  moment 
only  received  your  obliging  letter  of  the  27th  ult., 
asking  me  to  preside  at  a meeting  of  the  Society  of 
Arts  on  the  17th  Dec.,  when  Mr.  Davison,  you  tell 
me,  is  to  read  a paper  on  ‘Impressionism  in  Photo- 
graphy.’ I greatly  regret  that  the  state  of  my  health 
and  my  inability  to  be  in  town  on  the  17th  will 
prevent  my  being  even  present  on  the  occasion  you 
mention,  all  the  more  that  I am  a great  admirer  of 
Mr.  Davison’s  work,  and  fully  recognise  in  it  the 
possibilities  of  a somewhat  arbitrary  process  in  the 
hands  of  a true  artist ; and,  again,  I should  have 
been  glad  of  the  opportunity  which  such  an  occasion 
as  your  meeting  would  have  given  me  of  mentioning 
to  those  present  what  I consider  a somewhat  re- 
markable experience  of,  shall  I say,  mind  over 
matter  ? Last  year  (1889)  I picked  out  of  the  Photo- 
graphic Exhibition  as  many  as  eighteen  exhibits 
which  seemed  to  me  to  manifest  an  artistic  quality 
distinctly  personal  and  separate  from  those  qualities 
which  would  be  commonly  understood  as  good 
photography,  perfect  definition  and  the  like,  and  left 
the  list  with  the  attendant,  that  he  might  procure  for 
me  such  as  were  saleable.  I did  not  get  one  of 
them,  and  on  going  to  the  gallery  this  year  learnt 
the  cause  of  this,  which  was  that  they  were  ‘ all  by 
amateurs.’  I make  no  comment  on  this,  nor  do  I 
pretend  (myself,  I believe,  a despised  amateur)  to 
anything  like  an  authoritative  expression  of  opinion 
on  such  a point ; but  this  I do  think,  the  incident 
clearly  proves,  namely,  that  two  different  and  distinct 
qualities  existed  in  these  eighteen  examples,  the 
minor  quality  (so  far  as  it  went)  of  good  photography, 
and  the  greater  quality  (so  far  as  it  went)  of  genius 
— poetic  or  painter-like— whichever  you  may  like  to 
call  it.  I should  not  wonder  if  it  were  chiefly  on  this 


latter  quality  that  Mr.  Davison  means  to  speak  on 
the  17th,  and  I repeat  I greatly  regret  that  I cannot 
be  present  to  profit  by  what  he  has  to  say. — Believe 
me,  dear  Sir  Trueman  Wood,  yours  very  faithfully, 
“F.  Seymour  Haden. 

“ Sir  H.  Trueman  Wood,  &c.r’ 


Mr.  Dallmeykr  said  this  paper  would  be 
welcomed  by  everyone  interested  in  the  progress 
of  photography.  Mr.  Davison  had  gone  beyond 
most  in  suggesting  that  it  might  surpass  all  other 
forms  of  art  in  black  and  white,  but  he  (Mr. 
Dallmeyer)  regretted  that  he  had  not  spoken  at 
greater  length  on  the  optical  aspect  of  the  question. 
He  was  glad  to  find  that  Mr.  Davison  based  all  his 
theories  on  submission  to  science,  and  admitted 
that  naturalistic  ideas  must  be  subject  to  scientific 
investigation.  They  had  heard  similar  views  be- 
fore from  Dr.  Emerson,  who  contended  that  what 
he  called  naturalistic  focussing  was  a parallel  to  the 
impression  produced  on  the  eye  in  ordinary  vision. 
It  was  said  that  many  photographers  claimed 
sharp  definition  as  the  main  character  of  photo- 
graphy, and  that  was  quite  true,  because  no 
other  process  would  give  that  when  desired.  The 
optician’s  effort  was  to  obtain  the  highest  degree  of 
accuracy  possible,  and  the  object  of  the  naturalistic 
school  seemed  to  be  to  so  utilise  the  lens  as  to 
throw  the  picture  a little  out  of  focus,  and  thus 
imitate  what  was  seen  by  the  eye  A great  deal 
had  been  said  about  the  introduction  of  spherical 
aberration  into  lenses  to  effect  this  end  ; but  even  if 
that  were  done,  it  would  be  a question  whether  the 
quality  and  definition  so  given  would  be  true  in  tone, 
and  it  would  be  for  authorities  on  the  subject  to 
decide  whether  the  effect  would  be  as  good  in  that 
respect  as  that  obtained  with  an  aplanatic  lens  some- 
what out  of  focus.  In  any  case,  if  spherical  aberration 
were  introduced,  it  must  be  consistent  with  other  re- 
quirements, covering  power,  flatness  of  field,  and  so 
on.  He  would  suggest  to  those  who  wished  to  produce 
artistic  effects  the  use  of  double  backs,  giving  to  one 
plate  the  finest  definition  they  could,  and  then,  after 
shifting  the  focus,  using  the  other  double  back, 
and  comparing  the  results.  Observation  showed 
that  in  the  naturalistic  method  of  focussing,  it  was 
the  larger  aperture  which  gave  the  differential 
emphasis  of  varying  planes,  somewhat  parallel  to 
the  phenomena  of  binocular  vision.  If  the  foreground 
object  were  of  interest,  the  emphasis  laid  on  that 
would  be  very  much  greater  in  comparison  than  if  it 
were  at  a considerable  distance ; the  farther  off  an 
object  was  the  less  was  it  affected  by  the  parallax  of 
binocular  vision. 


Mr.  Maskell  said  Mr.  Davison’s  paper  was  a 
plea  for  the  application  of  impressionist  feelings  or 
naturalistic  principles  to  artistic  photography.  He 
had  spoken  temperately,  and  without  exaggeration, 
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of  the  conventionalism  and  symbolism  found  in 
earlier  schools  of  art ; but,  admitting  the  beauties  of 
the  modern  methods,  we  must  beware  of  treating  the 
wisdom  of  ages  with  contempt.  In  the  graphic  arts 
as  in  literature,  in  painting  as  in  poetry,  it  would  be 
long  before  the  conventional,  the  symbolical,  and  the 
imaginative  were  thrust  into  the  background  and 
replaced  by  absolute  truth  and  realism.  Was  there 
to  be  no  pleasure  in  reading  such  works  as,  for 
example,  those  of  that  highly  imaginative  writer 
Theophile  Gautier  ? Ought  they  to  give  a higher 
consideration  to  Mark  Twain’s  impressionist  descrip- 
tions, accurate  though  they  were.  In  painting  also, 
was  the  worth  of  G.  F.  Watts  or  of  Burne  Jones  to  be 
dismissed  as  wanting  in  the  highest  expression  of  art  ? 
He  had  much  sympathy  with  the  newer  schools  of 
art,  and  especially  in  their  relation  to  photography 
he  onsidered  their  influence  as  hopeful ; but  to 
admire  the  new  it  was  not  necessary  to  decry  and 
depreciate  the  old.  The  influence  of  the  impressionist 
school  was  gaining  ground  every  day,  even 
amongst  the  Philistine  public,  as  might  be  seen 
even  in  periodical  illustrated  literature.  Look  at 
Scribner , and  Harper , the  Graphic  and  the  Illus- 
trated Christmas  numbers ; and  the  drawings  in 
these  periodicals  by  Townshend  and  Bernard- 
Partridge,  for  instance.  They  were  like  wash  draw- 
ings in  sepia : vague,  suggestive,  out  of  focus. 
Would  the  public  delight  in  them  if  their  taste  had 
not  been  gradually  trained  to  appreciate  them  ? In 
photography,  also,  the  impressionist  school  had 
taken  hold  of  the  public  to  a far  greater  extent  than 
admirers  of  the  old  style  would  care  to  admit.  It 
was  not  altogether  a question  of  focus,  though  that 
had  a great  deal  to  do  with  it.  With  regard  to  con- 
ventionalism, photography  is  an  art  which,  more 
than  any  other,  had  a right  to  demand  to  be  less 
trammelled.  It  was  by  its  own  nature  already  so 
bound  by  mechanical  restrictions,  that  in  every  direc- 
tion in  which  it  could  possibly  escape,  so  much  the 
more  was  it  likely  to  show  its  power.  That 
the  revival  in  photography  had  as  yet  produced 
any  great  work  it  would  be  hardy  to  assert,  but  the 
promise  for  the  future  was  very  great,  and  he  felt 
certain  that  time  only  was  wanting  to  produce  from 
the  students  of  to-day  the  artists  of  the  future. 

Mr.  W.  E.  Debenham  said  it  seemed  to  him 
that  the  arguments  in  favour  of  blurring  in  a photo- 
graph were  founded  on  one  or  two  radical  miscon- 
ceptions. The  first  arose  from  the  two  meanings  of 
the  word  “ sharp,”  which,  in  the  case  of  photo- 
graphy, meant  well-defined,  and  was  quite  com- 
patible with  softness ; but  a painter,  when  he  used 
the  word,  referred  to  contrasted  masses  of  light  and 
shade  with  accentuated  outlines.  He  had  heard  a 
photograph  condemned  bya  painter  as  too  sharp,  when 
photographically  it  was  not  sharp  at  all.  This  point 
was  illustrated  in  one  of  Dr.  Emerson’s  pictures,  called 
‘‘Barley  Harvest.”  Photographically,  the  sharpest 


part  of  it  was  the  corduroy  trousers  of  the  man  sitting 
on  the  ground  ; these  were  very  well  defined,  though 
soft ; but  there  was  another  part  of  it  which  a painter 
would  call  sharp,  where  the  scythe  and  the  men’s 
head  and  figures  cut  against  the  sky.  Being  dark 
and  heavy  in  tone,  there  was  a sharp  contrast.  This 
part  of  the  picture  was,  however,  not  photographi- 
cally sharp — not  in  focus  that  is.  It  was  assumed 
by  Dr.  Emerson,  and  he  understood  it  to  be  endorsed 
by  Mr.  Davison,  that  photographic  sharpness,  fine 
detail  that  is,  emphasised  the  part  of  the  picture 
where  it  existed,  and  caused  it  to  be  regarded  as  the 
leading  theme  of  the  picture.  If  this  was  so,  the 
corduroy  trousers  must  be  looked  upon  as  the  theme 
of  the  picture,  but  if  this  detail  did  not  have  this 
effect,  but  the  sharpness — using  the  word  in  a painter’s 
sense — of  the  scythe  and  figures  against  the  sky,  did 
produce  a contrast  of  light  and  shade,  he  would 
like  a reply  to  this  argument  against  fine  definition. 
The  next  misconception  arose  from  a confusion  as  to 
the  extent  to  which  we  saw  various  objects  out  of 
focus  at  the  same  time;  and  on  this  point  it  would 
have  been  better  if  Mr.  Davison  had  been  a little 
more  definite.  If  you  looked  at  an  object  a few 
inches  off,  and  at  another  many  yards  away,  you  could 
not  see  the  two  simultaneously  with  any  distinctness  ; 
but  if  the  nearest  object  were  some  30  feet  away, 
another  object  at  any  greater  distance,  but  in  the  same 
part  of  the  field,  would  not  require  any  perceptible 
alteration  of  the  eye  to  get  it  in  focus.  To  what  extent 
the  eye  differentiated  objects  at  a distance,  and  how 
far  the  lens  in  a camera  could  do  the  same,  depended 
on  the  size  of  the  diaphragm.  It  was  the  absolute 
size  of  the  diaphragm,  not  its  proportion  to  the 
length  of  focus,  which  gave  objects  at  different  dis- 
tances the  same  amount  of  distinctness ; and  it 
followed  that  to  imitate  the  effect  on  the  eye,  the 
stop  should  be  the  size  of  the  opening  in  the  iris, 
say  i-8th  or  sometimes  i-4th  of  an  inch.  Again,  to 
produce  effect  without  fine  detail  in  a photograph,  and 
in  a picture,  you  stood  on  totally  different  ground. 
In  a photograph  it  only  required  care  in  focussing,  a 
very  small  stop,  and  a long  exposure.  The  painter 
did  not  introduce  detail  which  at  viewing  distance 
would  not  be  observed,  but  neither  was  such  detail 
observed  in  the  photograph  at  viewing  distance.  The 
painter,  by  a few  touches,  could  give  the  characteristic 
form  to  angles  or  leaves  which  the  out  of  focus  lens 
could  not.  If  it  were  a little  out  of  focus  all  angles 
became  rounded,  and  thus  the  whole  effect  of  a 
branch  of  a tree  or  foliage  was  gone.  The  most 
impressionist  painter  would  not  represent  angular 
forms  by  circles,  but  would  put  in  a few  characteristic 
touches  which  would  give  the  form.  He  could  not  see, 
moreover,  that  the  appropriation  of  the  term  “artistic” 
to  photographs  out  of  focus  was  justified.  It  might 
be  that  artists  did  not  give  such  fine  definitions 
generally  as  a photograph  would  give  on  its  best 
plane,  but  they  generally  gave  better  definition 
throughout  than  a photograph  woull  at  any  part 
except  that  specially  focussed,  unless  very  small  stops 
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were  used.  Alma  Tadema’s  pictures  had  been  men- 
tioned, and  he  remembered  that  it  had  been  said 
that  that  artists’  paintings  were  almost  as  sharp  as  a 
photograph.  As  a matter  of  fact  they  were  much 
sharper  than  a photograph  of  the  same  subject  the 
same  size  could  be  obtained,  except  on  one  plane, 
and  that  was  characteristic  of  painters  generally.  He 
fully  recognised  the  artistic  character  of  Mr. 
Davison’s  work,  but  thought  it  would  be  still  better 
if  he  would  use  smaller  diaphragms,  and  give  better 
definition  generally— in  most  cases  certainly.  He 
did  not  look  upon  him  as  at  all  an  extreme  advocate 
of  blurring.  To  insist  on  blurring  generally  seemed 
as  reasonable  as  to  say  that  every  artist  should  finish 
his  painting  by  going  over  it  with  a badger  brush  to 
give  it  artistic  softness. 

Mr.  J.  Fletcher  Moulton,  Q.C.,  F.R.S.,  said 
he  took  great  interest  in  this  subject,  though  he  was 
quite  ignorant  of  the  technique  of  the  art.  He  cared 
nothing  for  the  means  people  used,  but  a great  deal 
for  the  effects  they  produced,  and  looked  at  the 
matter  from  the  point  of  view  of  the  British  public, 
who  knew  something  of  the  pleasure  of  art,  and 
wanted  to  see  which  of  the  two  rival  schools  could  give 
them  most  of  that  pleasure.  He  sympathised  with  the 
reader  of  the  paper,  who  claimed  for  photography  a 
place  amongst  the  means  of  artistic  production,  and 
if  photography  did  not  come  forward  boldly  and 
make  the  claim,  it  would  never  receive  its  proper  re- 
cognition. He  agreed  largely  with  those  who  said 
that  the  best  art  teacher  was  nature,  but 
he  could  not  see  that  there  was  any  necessary  ex- 
clusiveness in  regard  to  the  production  of  art  in 
faithful  imitation  of  nature.  He  valued  more  highly 
the  production  of  a great  mind  filled  with  poetiy 
and  imagination  than  the  most  perfect  copy  of  even 
a beautiful  bit  of  nature.  It  was  only  bigotry  to 
suggest  that  you  could  get  no  beauty  except  by 
imitating  those  things  which  by  chance  or  design 
came  together  in  nature.  Photography  was  abso- 
lutely debarred  from  imaginative  art,  but  there 
was  no  reason  why  it  should  not  do  as  valuable 
work  in  that  department  which  went  straight 
to  nature.  It  could  not  claim  a high  place 
merely  for  its  accuracy  ; if  it  only  gave  an  accurate 
catalogue  without  calling  up  the  associations  belong- 
ing to  the  subject  it  was  not  artistic.  That  was  what 
photography  had  been  content  with  too  long,  and 
from  that  reproach  persons  like  Mr.  Davison  were 
trying  to  rescue  it.  The  question  was,  were  they 
going  the  right  way  about  it  ? He  felt  sure  that 
a man  did  not  get  nearer  to  nature  by  blurring 
a good  picture.  Fie  did  not  believe  people 
did  see  things  blurred,  unless  they  were  short- 
sighted, and  then  they  sought  the  aid  of  the  optician. 
Many  people  seemed  to  think  that  a picture  which 
was  blurred,  either  by  rough  paper  or  bad  focussing, 
was  a step  in  the  way  of  art,  but  he  could  not  agree 
with  them.  It  was  not  more  beautiful,  and  certainly 


was  not  more  like  nature.  At  the  same  time,  the 
old  photographs  were  not  quite  the  right  sort  of 
thing.  There  was  a painful,  obtrusive  accuracy  about 
them  which  did  not  look  like  nature  ; but  it  was  not 
to  be  got  rid  of  by  blurring,  which  was  only  a trick. 
They  underrated  the  sensitiveness  of  the  eye  to 
light,  and  the  peculiar  paralysis  of  the  optic 
nerve  which  came  from  bright  light.  We  did 
not  see  those  startling  contrasts  of  light  and  dark 
except  momentarily,  then  the  excessively  bright  light 
was  dimmed,  and  thus,  though  the  former  were  not 
blurred,  the  contrasts  of  light  and  shade  became 
blurred  very  rapidly,  because  the  eye  could  not 
tolerate  them.  This  could  be  seen  very  well  in  look- 
ing at  a fine  sunset.  Taking  the  picture  which  had 
been  referred  to,  he  did  not  think  the  corduroy 
trousers  would  have  a brightness  which  would  fatigue 
the  eye,  but  some  of  the  brighter  points  of  the 
picture  would  fade ; and  he  rather  thought  the  real 
defect  in  the  old  photographs  was  that  they  were  too 
faithful  in  recording  the  contrasts  of  light  and  shade 
rather  than  that  they  gave  the  outlines  too  sharply.  He 
did  not  think  there  was  any  short  cut  to  artistic  truth 
by  taking  up  any  tiick  which  was  in  the  nature  of  a 
defect.  The  tradition  of  too  harsh  an  effect  might 
be  broken  by  passing  through  this  stage  ; but  he  did 
not  think  Mr.  Davison,  and  those  who  sympathised 
with  him,  would  rest  there.  No  one  with  real 
artistic  taste  would  allow  himself  to  be  deceived 
by  mere  imperfect  work. 

Mr.  John  Leighton  said  he  read  a paper  thirty- 
seven  and  a half  years  ago  in  that  room  upon 
photography,  Sir  Charles  Eastlake,  President  of 
the  Royal  Academy,  presiding.  Photography  was 
then  getting  a strong  child ; it  was  the  day  of 
waxed  paper  and  box  cameras.  Collodion  had  not 
been  invented,  and  photographers  were  all  trying 
to  get  away  from  haze  and  effect,  and  to  pro- 
duce maps  and  detail,  by  stops  and  over-focussing. 
Photography  was  then  pure  in  one  sense  ; touching 
was  unknown,  and  the  effect  obtained  was  that  of 
nature,  and  as  such,  of  value;  now,  all  blemishes 
and  wrinkles  were  stopped  out,  until  a sort  of  typical 
wax-like  image  was  obtained,  flattering  to  all.  He 
recollected  a most  laudable  attempt  of  Mr.  Smee, 
F.R.S.,  to  produce,  by  binocular  perspective  on  one 
plane,  a picture  by  taking  buildings  by  a moving 
camera,  and  he  (Mr.  Leighton)  applied  the  same 
system  to  portraiture.  During  the  taking  of  the 
picture  the  camera  being  shifted  backward  and  for- 
ward, this  produced  more  or  less  haze  upon  those 
parts  in  front  and  behind  the  plane  of  vision.  In 
nature  no  two  planes  of  vision  can  be  seen  at  once, 
though  the  eye  can  flash  about  and  make  one  think 
so.  Impression  is  the  one  vision  that  should  be  the 
happiest,  the  broadest,  and  the  most  characteristic. 
Photography  ran  art  much  closer  now  than  in  1853 
he  thought  possible,  whilst  as  to  action,  it  had 
settled  many  problems  of  infinite  use,  perfectly  un- 
known to  art,  which  worked  by  instinct  alone. 
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Mr.  Philip  H.  Newman  said  he  had  always 
| endeavoured  to  maintain  that  in  the  hands  of  an 
artist  the  camera  might  be  made  a means  of  expres- 
sion, the  artist  seizing  upon  some  phase  in  nature  to 
photograph  which  lent  itself  most  directly  to  pic- 
torial treatment.  He  saw  no  necessity  for  tampering 
with  such  a picture  optically  by  putting  any  parts 
of  it  out  of  focus,  or  straining  the  perspective  in 
any  way.  The  camera,  after  all,  was  the  most 
I mechanical  of  all  artistic  appliances,  and  should 
not  be  used  to  effect  results  more  easily  ob- 
i tainable  by  pencil,  chisel,  or  graver.  It  had  its 
own  special  metier  and  advantages,  its  greatest 
boast  being  its  faithful  delineation  of  detail. 
It  seemed  to  him  that  those  who  desired  to  obtain 
1 an  intellectual  impression,  or  sketch,  by  the  round- 
about method  of  photography,  were  practically 
i throwing  away  a tangible  and  literal  substance,  for 
an  intangible,  if  intellectual  shadow,  in  trying  to 
! imitate  the  function  and  object  of  another  art.  Im- 
pressionist results  in  photography  were  exaggerated 
I as  much  as  possible  by  printing  on  very  coarse  paper, 
which  was  in  itself  a mistake ; as  grain  or  rough 
surface  in  works  of  art  was  a matter  of  scale.  The 
I reductio  ad  absurdam  of  printing  a carte  de  visile  on 
| very  rough  paper  would  prove  this  at  once,  without 
dwelling  on  the  fact  that  Gerard  Dow,  Teniers,  and 
Van  der  Heyde,  did  not  paint  on  coarse  canvasses. 
Impressionism  in  photography,  by  its  abnegation  of 
detail,  involves  an  amusing  paradox,  and  might  be 
looked  upon  by  some  as  a craze  of  the  moment, 

| but  the  position  of  photography,  and  its  grow- 
ing value  to  the  masses  as  an  art  teacher,  re- 
quired it  to  be  treated  seriously.  Much  as  he 
admired  Mr.  Davison’s  work  in  general,  he  thought 
his  new  departure  was  on  wrong  lines,  for  he 
could  not  see  that  the  highest  attribute  of  one 
art,  photographic  or  otherwise,  lay  in  its  more  or 
less  imperfect  imitation  of  another.  All  artists 
will  admit  that  the  greatest  use  of  photography 
was  as  a handmaid  to  art,  and  all  would  recognise  her 
sendees.  But  the  art  of  photography  lay  in  the 
choice  of  subject,  which  must  be  made  or  arranged 
irrespective  of  lens  or  focus. 


The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Davison,  also  expressed  the  acknowledgment  of 
the  Society  to  Mr.  Lucas,  Mr.  Cameron,  Messrs. 
Faulkner,  the  Platinotype  Co.,  and  others,  who  had 
kindly  lent  works  of  art  to  illustrate  the  paper. 


The  vote  having  been  carried  unanimously, 


Mr.  Davison,  in  reply,  said  he  could  not  attempt 
to  answer  all  that  had  been  brought  forward,  but  he 
would  give  the  arguments  adduced  his  best  attention, 
and  hoped  to  profit  by  them  in  future. 


Miscellaneous. 

♦ — 

THE  CORK  INDUSTRY  IN  SPAIN. 

The  cork  tree  is  found  in  Spain  in  great  abundance 
in  the  provinces  ol  Gerona,  Carceres,  and  Andalusia, 
especially  in  the  provinces  of  Huelvas,  Seville,  and 
Cadiz,  and,  although  in  less  quantity,  in  the 
provinces  of  Cuidad  Real,  Malaga,  Cordoba, 
Toledo,  and  some  others.  The  United  States 
Consul  at  Barcelona  says  that,  according  to  a calcu- 
lation made  by  the  administration  of  forests,  the 
extent  of  cork  forests  in  Spain  is  about  255,000 
hectares  (hectare  = 2*47  acres),  distributed  as 
follows: — 80,000  in  the  province  of  Gerona,  45,000 
in  Huelvas,  32,500  in  Carceres,  28,000  in  Seville, 
20,000  in  Cadiz,  11,500  in  Cuidad  Real,  and  9,500  in 
Cordoba.  In  the  localities  exposed  to  the  north  the 
cork  is  better  than  in  those  exposed  to  the  south, 
and  it  is  seldom  found  in  calcareous  soil,  preferring 
always  that  of  the  felspar,  this  being  found  principally 
in  the  province  of  Gerona.  It  grows  and  develops 
in  ground  of  very  little  depth,  and  sometimes  in 
veiy  stony  ground.  The  leaves  of  the  cork  tree  are 
oval-oblong  or  elongated  oval,  frequently  toothed, 
and  the  teeth  jagged  ; length,  from  three  to  five 
centimetres,  and  width  from  one  and  a half  to  two. 
The  roots  are  strong,  and  spread  considerably,  and 
are  frequently  to  be  seen  on  the  surface  of  the 
ground.  It  sometimes  happens  that  the  portion  of 
root  exposed  to  the  air  produces  cork,  while  that 
which  is  buried  produces  scarcely  any.  The  most 
common  practice  is  to  cultivate  the  plant  by  sowing, 
which  is  frequently  done,  especially  in  ground  some 
what  manured,  making  alternate  furrows  with 
vines.  Up  to  their  twentieth  or  twenty-fifth  year 
the  ground  is  cultivated  as  if  it  were  a vineyard, 
rooting  up  at  that  age  the  vines  on  account  of  pro- 
ducing less  fruit,  and  also  on  account  of  the  cork 
trees  being  fairly  grown  up,  and  no  longer  requiring 
the  shelter  of  the  vines.  The  barking  of  the  cork 
may  be  effected  when  the  plant  has  acquired  sufficient 
strength  to  resist  the  operation,  and  the  time  chosen 
for  this  operation  is  in  the  summer.  The  cork  of 
the  first  barking  is  called  corcho  bornio , bornizo  or 
virgin,  and  is  not  fit  for  making  corks.  The  cork 
taken  after  the  first  barking  is  called  fields,  or 
secondary  cork.  The  method  employed  in  Spain  for 
this  operation  consists  in  the  total  barking  of  the 
trunk,  and  not  partial  barking,  or  barking  one  part 
of  the  year  and  the  remainder  three,  four,  or  five 
years  later.  In  proportion  as  the  cork  is  taken  from 
the  tree  it  is  removed  and  piled  up  in  heaps.  Some- 
times the  cork  is  cooked  in  the  woods,  but  at  other 
times  this  operation  is  effected  in  the  cauldrons  that 
exist  in  the  cork  factory.  The  slabs  remain  in 
boiling  water  during  the  space  of  one  hour,  this 
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operation  causing  an  increase  of  thickness  (generally 
of  one- fourth  to  one- fifth),  elasticity  of  the  cork,  and 
dissolution  of  tannin  and  other  substances.  The 
cauldrons  in  which  the  cork  is  boiled  are  of  copper, 
and  are  either  cylindrical  or  rectangular.  The  boiling 
of  the  coik  can  also  be  effected  by  steam,  for  which 
purpose  it  is  introduced  into  a wooden  box  lined 
on  the  inside  with  copper  or  zinc,  which  is  filled 
with  wTater  and  steam  injected  therein.  The 
steaming  of  cork  sometimes  hardens  it  and  makes 
it  brittle.  The  loss  of  weight  produced  by  boiling 
the  cork  varies  between  twelve  and  forty  per  cent.  In 
making  corks  it  is  necessary  to  take  away  the  hard 
crust  or  raspa , for  which  purpose  a tool  is  used  with 
a short  handle  and  curved  blade,  called  doladera , 
raspador , or  raspeta.  A workman  can  scrape  from 
two  to  three  square  metres  of  cork  daily,  and  the 
loss  in  weight  of  the  cork  by  scraping  is  from  twenty 
to  thirty  per  cent.  Scraping  machines  are  also  used, 
two  systems  being  employed,  the  Besson  and 
Tousseau.  The  former,  propelled  by  steam,  consists 
principally  of  horizontal  spindles,  supplied  with 
comb-like  teeth,  and  turning  with  great  velocity,  at 
the  rate  of  nine  hundred  revolutions  a minute.  The 
Tousseau  scraper  attacks  the  cork  by  the  means  of  a 
vertical  iron  shaft,  carrying  several  knives,  whose 
edges  are  also  vertical,  and  by  the  rotary  movement 
of  the  shaft,  giving  fourteen  hundred  turns  a minute, 
work  like  a brush.  This  machine  is  simpler  than  the 
Besson,  and  the  slabs  suffer  less  damage  when  worked 
by  inexperienced  workmen.  Before  cutting  the 
slabs  in  strips  they  are  cooked  for  about  half  an 
hour,  so  as  to  facilitate  the  cutting,  and  piled  up 
soon  after  in  a damp  place,  so  as  to  preserve  the 
softness  until  ready  to  operate  upon.  The  slabs  are 
divided  into  three  strips  ( rebanadas ),  the  width  of 
which  is  equal  to  the  length  of  the  corks,  and  in  such 
a way  that  if  the  cork  be  placed  in  the  position 
occupied  by  the  slab  on  the  tree  they  would  have 
their  fibres  running  alike.  The  woikmen 
obtain  or  cut  the  strips  by  means  of  a knife 
with  flat  surface  and  curved  edge,  called 
cuchilla  de  rebanar.  The  strips  are  then  made  into 
squares  by  means  of  the  cuchilla.  They  then 
then  have  the  edges  cut,  and  thus  prepared  they  are 
ready  to  be  made  into  corks.  This  and  the  pre- 
ceding operation  are  the  most  difficult  of  the  cork 
industry,  requiiing  great  intelligence  if  the  slabs  and 
strips  are  to  be  cut  to  the  best  advantage.  In  the 
manufacture  of  the  corks,  the  squares  made  into 
octagons  first  pass  into  the  hands  of  the  workman, 
who  is  furnished  with  a knife  composed  of  two 
pieces,  one  of  them  similar  to  an  ordinary  knife  and 
the  other  a blade  the  edge  of  which  fits  into  the  first. 
Consul  Schench  says  that  only  by  seeing  is  it  pos- 
sible to  form  in  idea  of  the  rapidity  with  which  these 
men  take  hold  of  a square  and  from  it  make  a cork — 
they  hold  the  knife  by  a small  iron  catch  to  the  table 
in  front  of  them,  and  giving  to  the  square  a circular 
movement  the  result  is  that  the  cork  is  made  in  a 
few  seconds.  The  squares  are  usually  boiled  for 


about  a quarter  of  an  hour,  they  are  then  deposited 
in  a cool  place,  and  four  or  five  days  after  they  are 
sorted  and  kept  damp  until  required.  The  amount 
which  the  workmen  receive  for  cutting  1,000  corks 
varies  from  0’75to  4 pesetas,  according  to  the  kind 
of  workmen  (the  peseta  is  equivalent  to  about  9jdA 
Different  systems  of  machinery  are  employed  to 
make  corks,  and  all  consist,  at  the  base,  of  a knife, 
the  blade  of  which  is  placed  horizontally,  joined 
generally  to  a piece  of  wood,  and  to  which  a back 
and  forward  movement  is  given  similar  to  that  of  a 
carpenter’s  plane.  In  moving,  the  knife  turns  the 
square  cork,  which  being  attacked  by  the  knife  takes 
off  a strip  of  cork,  more  or  less  thick,  according  to 
the  distance  from  the  axle  of  the  cork  and  the  edge 
of  the  knife.  If  these  are  parallel,  the  result  is  the 
cork  is  cylindrical,  and  if  it  is  not  it  becomes  conical. 
The  corkmaker  or  workman  has  a large  basket  or 
several  of  them  in  which  he  places  the  corks  accord- 
ing to  size  or  quality,  but  this  first  classification  is 
not  sufficient,  and  the  corks  are  placed  upon  a table, 
the  back  part  of  which  is  furnished  with  boxes  the 
front  part  of  which  are  open  to  the  operator.  To 
classify  the  corks  according  to  size,  they  also  employ 
wooden  boxes,  the  bottoms  of  which  can  be  taken 
out  or  put  in,  having  a kind  of  grating  of  wood 
somewhat  resembling  Venetian  blinds.  The  boxes 
are  suspended  by  ropes  to  the  ceiling,  and  the  work- 
man gives  it  a swing  backwards  and  forwards,  by 
which  the  smaller  corks  drop  out  at  the  bottom. 
With  this  apparatus  worked  by  one  man,  100,000 
corks  are  classified  for  their  size  in  one  day.  The 
corks  are  washed  in  a solution  of  oxalic  acid  or 
bioxalate  of  potash.  As  soon  as  washed  they  are 
placed  out  to  diy  gradually  in  the  shade,  in  order  to 
enable  them  to  retain  the  silky  gloss  which  the  cork 
has  when  it  is  damp.  For  packing,  30,000  corks 
constitute  what  is  called  a bale.  For  South  America 
and  Oceania,  bales  consisting  of  5,000  to  10, coo 
corks  are  made,  and  for  England  the  sacks  or  bales 
are  made  to  contain  100  gross  or  14,400  corks  for 
those  of  the  larger  size,  and  150  gross  for  those  of 
smaller  dimensions.  The  greatest  number  of  corks 
are  manufactured  in  the  province  of  Gerona,  and  the 
most  important  towns  engaged  in  the  industry,  are 
San  Filieu  de  Guixols,  Palafrugell,  and  Cassa  de  la 
Selva.  The  number  of  workmen  engaged  in  the 
cork  industry  in  Spain  is  said  to  be  not  less  than 
1 2,OCO. 


AMERICAN  TIN  RED  FRUIT. 

About  one  million  tins  of  fruit  are  put  up  annually 
at  Cincinnati,  principally  peaches.  As  these  tins  are 
air-tight,  the  fruit  is  preserved  in  an  almost  per- 
fectly natural  state,  and  in  its  own  juice.  When  a 
sufficient  number  of  tins  are  filled,  ready  to  boil,  cold 
water  is  filled  in.  If  sugar  is  usei,  it  is  better  to 
heat  or  steam  the  fruit,  without  adding  water,  filling 
the  cans,  as  they  come  from  the  fire,  with  a syrup> 
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made  by  dissolving  the  sugar  in  boiling  water.  If 
motives  of  economy  are  practised,  it  is  better  not  to 
sweeten  the  fruit,  except  pears  and  peaches,  whose 
flavour  is  improved  by  it ; for  the  fruit  will  not  keep 
any  better.  The  time  required  for  boiling  whole 
peaches  is  fifteen  minutes,  and  half  peaches  eight 
minutes.  The  proportion  of  sugar  to  be  added  to 
the  pint,  is  4 oz.  to  the  quart.  The  quantity  of  fruit 
preserved  in  its  own  juice,  annually  received  in 
England,  is  now  very  large. 

In  the  United  States,  Baltimore,  Rochester,  and 
New  York  are  the  chief  centres  for  preserving  fruits. 
The  value  of  the  American  fruit — preserved  in  cans? 
or  otherwise— exported  ranges  in  value  from  ^154,000 
to/200,000  annually. 

At  the  last  Paris  Exhibition,  specimens  of  Ameri- 
can candies  and  confectionery,  made  by  hand  and 
steam-power,  were  shown  from  New  York,  Buffalo, 
and  Philadelphia.  One  maker  from  New  York 
exhibited  no  less  than  3,oco  different  styles  of  bon- 
bons and  fancy  chocolates. 

In  1887,  the  canned  fruits  sent  from  California 
amounted  to  792,500  cases  of  about  45  lb.  each ; of 
these,  220,000  cases  were  peaches,  175,500  of 
apricots,  150,000  of  pears,  60,000  of  cherries,  40,000 
of  plums,  25,000  of  blackberries,  and  15,000  each 
strawberries  and  gooseberries.  Of  dried  apricots, 
there  were  sent  3,000,000  lb.  ; of  French  plums  and 
dried  plums  1,750,000  lb. ; of  evaporated  apples, 
550,0001b.,  and  of  evaporated  peaches,  1,250,0001b. 

Under  a patent  of  Mr.  Campbell  Morfite,  of  Balti- 
more, the  juice  of  currants,  lemons,  oranges,  and 
other  fruit  is  preserved  in  bread.  The  juice,  with  or 
without  sugar,  is  mixed  with  any  kind  of  meal  and 
baked  into  cakes.  These  are  afterwards  ground  up 
and  used  to  make  a very  palatable  fruit  farina.  The 
fruit  juices  are  said  to  retain  their  original  flavour 
and  character  indefinitely. 

For  some  years  great  attention  has  been  given  to 
developing  the  sale  of  preserved  fruits.  At  first  they 
were  prepared  on  the  evaporation  system,  and  the 
fruit  was  then  packed  in  boxes.  This  industry  has 
had  an  enormous  development,  and  the  manufacturers 
of  tin  boxes  in  California  are  considered  among  the 
most  skilful  and  the  richest  in  the  world.  Since 
1887  the  yield  of  fruit  has  been  so  abundant  that  the 
special  apparatus  for  artificial  evaporation  have  been 
insufficient,  and  recourse  has  therefore  been  had  to 
natural  evaporation  by  solar  heat,  but  the  latter 
system  has  not  given  everywhere  satisfactory  results. 
In  the  greater  part,  however,  of  California,  the  air 
is  extremely  dry,  and  the  desiccation  of  fruits  under 
the  influence  of  the  sun  is  absolutely  perfect.  Of 
various  fruits  preserved  without  sugar  we  import 
36^  million  pounds,  valued  at  nearly  ^300,000, 
chiefly  from  France,  Italy,  and  the  United  States. 

Fruits  are  preserved  in  bottles,  either  in  their  own 
juice,  with  a little  water,  in  syrup,  in  brandy,  and 
also  in  noyeau.  They  are  so  preserved  that  the  skin 
of  the  fruit  is  little  broken,  and  the  flavour  scarcely 
impaired. 


Many  so-called  jams  and  jellies,  however,  derive 
nothing  but  their  name  from  the  fruit  from  which 
they  are  professedly  made,  consisting  mostly  of 
apples  boiled  to  a pulp,  gelatine,  glucose,  &c., 
flavoured  with  essences.  Apple  butter,  which  forms 
a standing  dish  in  most  American  houses,  is  a kind 
of  jelly  of  apples  boiled  down,  either  in  cider  or  with 
water,  for  several  hours. 

The  preserved  lime  comes  chiefly  in  small  kegs,  of 
about  seven  pounds  weight,  from  Brazil.  The 
natives  have  a method  of  removing  the  pulp,  and 
afterwards  preserving  the  rind  dry  with  a thin  coat- 
ing of  sugar.  In  the  Levant  there  are  many  dried, 
candied  and  preserved  fruits,  which  enter  largely  into 
commerce,  some  of  which  might  be  worth  the 
notice  of  our  dealers  here.  Among  these  are 
Symrna  dried  pears,  Cyprus  diied  cherries,  and 
Damascus  dried  and  preserved  apricots  and  apricot 
pulp.  Among  the  Turks  the  strawberry  is  preserved 
into  a conserve  with  rose  leaves,  and  it  is  said  to  be 
very  refreshing. 


TREES  AY  LONDON. 

From  a sanitary  point  of  view,  it  is  generally  held 
that  trees  are  useful,  though  some  maintain  that, 
near  houses,  they  are  often  harmful  from  their 
shutting  out  sunlight.  Whatever  may  be  the  rela- 
tive value  of  different  views  put  forward,  observations 
made  within  the  last  few  years  seem  to  establish  the 
fact  that  within  a five  mile  circle  from  Charing-cross 
the  amount  of  foliage  is  decreasing.  Many  of  the 
main  roads  leading  out  of  London  have  been  planted 
with  trees  ; and  largely,  through  the  influence  of  the 
Metropolitan  Public  Gardens  Association,  many  open 
spaces  have  been  beautified  by  foliage.  But  while 
the  number  of  trees  placed  on  public  ground  is  in- 
creasing, both  the  number,  and,  through  very  close 
lopping,  the  size  of  trees  on  private  ground  is  de- 
creasing. And  the  gains  are  far  outbalanced  by  the 
losses. 

The  losses  may  be  grouped  under  two  heads. 

1.  The  cutting  down  of  trees  completely.  This 
is  mostly  due  to  clearances  for  building ; and  within 
the  five  mile  circle  the  destruction  of  trees  in  pasture 
lands  is  small  compared  with  the  breaking  up  of 
gardens.  In  many  parts  houses  standing  in  from 
one  to  two  acres  of  ground  are  demolished  for  rows, 
or  closely  packed  semi-detached  villas,  and  the 
gardens  are  destroyed  to  make  way  for  them. 
Recent  changes  in  the  Ilerne-hill  district  are  a good 
typical  example  of  this.  Where  three  years  ago 
there  were  around  country  houses  grounds  rich  with 
timber  and  fruit  trees,  are  now  roads  closely  built  on 
either  side,  with  a few  square  yards  of  front  that 
might  be  effectively  treated  with  tiles  and  small 
pattern  “carpet  bedding,”  but  are  not  large  enough 
for  trees.  Instances  of  this  kind  might  be  quoted 
from  many  districts  around  London.  Again,  the 
older  roads  of  villas,  that  had  some  25  to  40  feet  of 
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garden  between  the  front  door  and  the  gate,  with 
more  at  the  back,  are  in  all  parts,  little  by  little, 
being  bought  up  to  make  streets  which  have  their 
frontage  flush  with  the  pavement,  or  a depth  of  some 
three  to  four  feet  at  the  most  railed  off.  The  miles 
of  plain  fronted  brick  terraces  built  from  70  to  100 
years  ago  are  (probably  as  the  leases  run  out)  being 
replaced  by  rows  with  their  front  doors  leading 
directly  from  the  pavement.  Architecturally  there 
may  be  an  improvement,  but  the  gardens,  which 
average  about  30  feet  in  length,  are  lost.  Front 
gardens  are  gradually  disappearing  from  London, 
and  with  them  go  the  trees  that  used  to  make  the 
public  ways  so  changefully  pleasant  from  bright 
spring  to  rich  tinted  autumn. 

2.  In  districts  where  gardens  remain,  there  is  a 
large  increase  in  the  cutting  down  and  close  lopping 
of  trees.  It  is  difficult  to  assign  the  cause  for  this  ; 
but  whatever  the  explanation,  the  fact  remains  that 
the  trees,  instead  of  being  annually  pruned,  are 
suddenly  lopped  till,  in  hundreds  of  cases,  they  are 
reduced  to  a trunk  and  a foot  or  two,  or  a few 
inches,  of  branch-stumps.  Few  trees  grow  symmetri- 
cally except  when  isolated,  and,  even  then,  prevailing 
winds  have  their  influence,  and  in  towns  rows  of 
buildings  have  an  effect  similar  to  copses  and  hill 
contours  in  protection.  And  in  many  cases  around 
London,  there  may  be  seen  trees  so  carefully  tended 
from  year  to  year  that  they  but  little  overhang 
flower  beds,  grow  well  above  the  pavement,  and  yet 
do  not  look  unnaturally  distorted. 

Many  fine  elms  and  spreading  poplars  and  acacias 
may  be  seen,  their  trunks  covered  with  ivy  or  other 
creepers,  and  the  lower  branches  carefully  removed, 
so  that  sunlight  falls  on  the  small  garden,  and  the 
lower  rooms  have  light.  It  would  seem  that  want 
of  management  while  trees  are  young  is  one  of  the 
causes  of  ignorant  lopping  being  resorted  to ; and 
another,  that  forest  trees  have  been  planted  where 
fine-leaved  and  small-habit  trees  would  have  been 
more  appropriate. 

It  can  be  easily  observed  that  the  increasing 
number  of  public  trees  are  periodically  attended  to, 
while  private  trees  are  disappearing  piecemeal,  or 
being  entirely  swept  away.  London  has,  in  the  last 
few  years,  gained  in  planted  open  spaces,  but  the 
acreage  does  not  equal  the  small  lawns,  grass  plots, 
shrubs,  and  trees  lost. 


Notes  on  Books. 


Applied  Geography.  By  J.  Scott  Kellie. 
London : George  Philip  and  Son.  1890. 
This  may  rather  be  regarded  as  an  introduction  to 
the  study  of  commercial  geography  than  as  a text-book 


of  the  subject.  The  book  is  a reprint,  with  additions, 
of  an  article  in  the  Contemporary  Review , together 
with  a series  of  lectures  given  by  the  author  before 
the  Bankers’  Institute.  The  first  two  chapters  indi- 
cate what  Mr.  Keltie  regards  as  the  field  of  geo- 
graphy— specially  commercial  geography  ; the  others 
illustrate  its  nature  by  special  examples.  First,  Africa 
is  taken,  and  a sketch  given  of  the  commercial 
geography  of  that  continent,  showing  the  points 
which  would  have  to  be  dealt  with  at  length  in  a 
more  detailed  work,  and  indicating  by  special  ex- 
amples the  importance  of  the  subject.  Then  the 
British  Empire  is  treated  in  a somewhat  similar 
fashion,  whilst  the  final  chapter  deals  with  some  of  the 
chief  commodities  of  commerce  (wheat  and  wool  are 
the  principal  mentioned),  and  shows  what  their  geo- 
graphy (if  the  expression  be  permissible)  is.  It  will 
be  seen,  therefore,  that  the  work  may  be  recommended 
to  those  who  are  desirous  of  fixing  their  ideas  upon 
the  subject,  and  of  ascertaining  clearly  what  is  the 
true  scope  of  that  new  branch  of  an  ancient  science, 
commercial  geography. 


Obituary. 

■ ♦ 

William  Hallowes. — Mr.  William  Hallowes, 
who  had  been  a member  of  the  Society  of  Arts 
since  1849,  died  on  the  3rd  inst.  at  his  residence, 
No.  32,  Tavistock-square,  in  the  89th  year  of  his 
age.  He  was  the  sixth  son  of  Colonel  John 
Hallowes,  of  Ashford,  Kent,  at  which  place  he  was 
born  in  the  year  1802.  In  1843  he  married  Elizabeth, 
younger  daughter  of  William  Tooke,  M.P.,  F.R.S., 
who  was  President  of  the  Society  of  Arts  in  1862 
Mr.  Hallowes  acted  for  some  years  as  honorary 
solicitor  to  the  Society. 


General  Notes. 

— — $ 

Chicago  Exhibition,  1893. —The  number  of 
Engineering  for  the  present  week  will  contain  plans 
showing  the  arrangement  of  the  buddings  of  the 
Lake  front  portion  proposed  for  the  Chicago 
Exhibition.  This  part  of  the  exhibition,  as  readers 
of  Mr.  Dredge’s  paper  will  remember,  is  situated  in 
the  middle  of  the  city,  on  the  shore  of  Lake 
Michigan,  close  by  the  harbour.  By  the  courtesy  of 
the  editors  of  Engineering , it  is  hoped  that  the 
illustrations  may  appear  in  the  Society  of  Arts’ 
Journal  next  week. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelpki,  London , W.C. 


NOTICES. 

♦ 

EX  A MINA  TION  PRIZES. 

The  Council  of  the  Society  have  determined 
to  offer  the  following  prizes,  in  connection  with 
the  Society’s  Examinations  for  the  year  1891, 
out  of  the  funds  which  have  been  placed  at 
their  disposal  for  the  purpose  by  the  Worshipful 
Companies  of  Goldsmiths,  Mercers,  and 
Salters:— A first  prize  of  £3,  and  a second 
prize  of  £2,  in  each  of  the  following  subjects  : 
English,  Commercial  Geography,  French, 
German,  and  Portuguese. 

The  prizes  will  only  be  awarded  to  candi- 
dates who  have  taken  first-class  certificates, 
and  are  certified  as  proficient  by  the  examiner 
in  each  subject. 

In  addition  to  the  above  prizes,  the  Cloth- 
workers’  Company  offer  first,  second,  and 
third  prizes,  of  £5,  £3,  and  £2  respectively, 
to  candidates  obtaining  a first-class  certifi- 
cate in  Italian  or  in  Spanish. 

The  above  prizes  are  additional  to  the 
Bronze  Medals,  which  will  be  awarded  to  the 
candidates  obtaining  the  highest  number  of 
marks  in  the  first-class  of  each  subject,  under 
the  conditions  stated  in  the  Programme  of 
Examinations. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted 
for  a juvenile  audience  will  be  given  on 
Wednesday  evenings,  December  31st  and 
January  ;th,  by  E.  B.  Poulton,  M.A.,  on 
“ Mimicry  in  Animals.” 

The  lectures  will  commence  at  seven  o’clock. 
Members  requiring  tickets  are  requested  to 
make  early  application  for  the  few  that  still 
remain. 


As  all  the  available  accommodation  will  be 
required  for  those  members  who  have  applied 
for  tickets,  it  will  be  understood  that  no  mem- 
ber can  be  admitted  without  a ticket. 


CANTOR  LECTURES. 

The  fifth,  and  concluding  lecture,  of  the 
course  on  “ Gaseous  Illuminants,”  was 
delivered  by  Professor  Vivian  B.  Lewes  on 
Monday  evening,  22nd  inst. 

A vote  of  thanks  to  the  Lecturer  was  passed, 
on  the  motion  of  the  Chairman. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal , cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
GASEOUS  ILLUMINANTS. 

By  Prof.  Vivian  B.  Lewes. 

Lecture  I. — Delivered  November  24,  1890. 

Although  born  scarcely  a century  ago,  our 
gaseous  illuminants  have  made  such  strides 
within  the  last  ten  years  that  I feel  I need  no 
excuse  for  taking  them  as  the  subject  of  this 
course  of  lectures,  and  in  doing  so  1 propose  to 
treat  more  especially  the  new  processes  which 
are  making  their  mark  in  the  gas  world,  and, 
as  far  as  the  subject  will  allow,  to  omit  those 
which  are  either  obsolete  or  are  gradually 
being  superseded. 

Just  200  years  after  Van  Helmont  (in  the 
17th  century)  first  used  the  term  “gas”  to 
describe  aeriform  bodies,  Faraday  defined  a 
gas  as  being  the  vapour  of  a volatile  liquid 
existing  at  a temperature  considerably  above 
the  boiling  point  of  the  liquid,  and  stated  that 
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the  condensing  point  of  the  gas  is  merely  the 
boiling  point  of  the  liquid  producing  it.  This 
definition  was  at  the  time  contested,  as  several 
of  the  gases  had  not  then  been  condensed  ; 
but  at  the  present  time  we  know  that  the  con- 
densation of  any  gas  to  the  liquid  form  is 
merely  a question  of  sufficiently  intense  cold 
and  pressure. 

At  ordinary  temperatures,  for  instance, 
carbon  dioxide,  or  carbonic  acid  gas,  is  as 
good  an  example  of  an  aeriform  body  as  one 
could  adduce,  and  is  recognisable  only  from 
air  by  its  physical  and  chemical  properties, 
but  subject  the  clear  colourless  gas  to  a 
temperature  of  -78'20C.  and  it  condenses  to  a 
clear  limpid  liquid  which  might  easily  be  mis- 
taken for  water,  and  which,  if  the  temperature 
is  again  allowed  to  rise  to  o°  C.,  requires  a 
pressure  of  36  atmospheres,  or  15  X 36  pounds 
on  the  square  inch,  to  prevent  it  assuming  once 
more  the  gaseous  form  ; release  it  from  this 
pressure  and  it  at  once  again  becomes  gaseous, 
and  in  doing  so  absorbs  so  much  heat  that  a 
temperature  of  close  upon  -ioo0  C.  is  produced, 
while  some  of  the  liquid  is  frozen  into  the  solid 
form.  This  shows  that  the  state  of  aggregation 
of  the  body  is  dependent  upon  the  existing 
temperature. 

In  the  solid  and  liquid  states,  the  particles 
or  molecules  of  which  all  matter  is  built  up, 
are  to  a certain  extent  checked  and  limited  in 
their  vibrations  by  the  force  we  know  as 
cohesion,  but  in  the  gaseous  state  the  particles 
have  freed  themselves  from  this  restraining 
force,  and  being  able  to  mingle  freely  with 
other  gaseous  molecules,  are  in  a condition 
highly  favourable  to  the  production  and  carry- 
ing on  of  chemical  combination. 

Gases  containing  hydrogen,  compounds  of 
hydrogen  with  carbon,  and  compounds  of  these 
two  with  other  elements,  have  most  of  them 
so  strong  an  affinity  for  the  oxygen  contained 
in  our  atmosphere,  that  the  heat  emitted  by  a 
burning  match  is  generally  sufficient  to  deter- 
mine combination  between  the  gases,  and 
where  the  heat  evolved  by  the  combination  is 
sufficient  to  raise  the  gases  or  vapour  to  in- 
candesence,  we  have  the  phenomena  of  flame. 

Some  flames  have  the  power,  under  certain 
conditions,  of  emitting  light,  whilst  others  have 
no  photometric  value,  and  it  is  a matter  of  the 
gravest  import  to  the  gas  world  that  as  clear 
a conception  as  possible  should  be  obtained 
of  the  conditions  and  cause  of  luminosity  in 
flame,  as  until  this  point  has  been  definitely 
fixed,  it  is  impossible  to  lay  down  the  con- 
ditions under  which  our  illuminants  must 


be  burnt  to  yield  their  maximum  lighting 
effect. 

A visible  flame  may  either  be  solid,  i e., 
composed  of  a solid  mass  of  incandescent 
particles,  as  when  a mixture  of  nitrogen 
dioxide  and  carbon  bisulphide  vapour  is 
ignited,  or  it  may  have  a distinctive  internal 
structure,  and  show  zones  in  which  varying 
phases  of  combustion  are  taking  place,  and  it 
is  to  this  latter  class  that  all  flames  produced 
by  a gas  issuing  from  a burner  belong. 

A moment’s  consideration  will  at  once  make 
it  manifest  that  if  one  gas  is  issuing  in  a 
steady  continuous  stream  into  an  atmosphere 
containing  the  gas  with  which  it  is  to  combine, 
and,  if  combination  is  set  up,  i.e.,  if  the  gas  is 
lighted,  the  action  can  only  go  on  for  a limited 
space  from  the  surface  where  the  two  gases 
meet,  and  hence  such  a flime  must  of  neces- 
sity be  hollow,  and  will  contain  a central  zone 
in  which  entire  absence  of  air  causes  absence 
of  combustion,  an  intermediate  zone  in  which 
partial  combustion  is  taking  place,  a limited 
supply  of  air  being  able  to  penetrate  ; this  zone 
is,  in  practically  all  cases,  the  light  pro- 
ducing zone,  whilst  outside  this  again  it  is 
just  possible  to  discern  an  envelope  of  non- 
luminous  flame  where  the  excess  of  air  destroys 
all  luminosity  for  reasons  which  will  later  be 
discussed.  Careful  examination  also  shows 
that  the  flame  is  not  in  contact  with  the  rim  of 
the  burner  from  which  the  gas  is  issuing,  this 
space  being  claimed  by  some  observers  as 
constituting  a fourth  part. 

In  the  “Philosophical  Transactions”  for 
1817,  Sir  Humphry  Davy  propounded  his 
celebrated  theory  that  the  cause  of  luminosity 
in  flames  was  the  incandesence  of  nascent 
carbon,  a theory  which  has  always  been 
accepted  as  the  true  one,  until  the  researches 
of  Dr.  Frankland  in  1868  on  the  effect  of 
pressure  cn  non-luminous  flames  showed  that 
under  certain  circumstances,  never  likely  to 
occur  in  a gas  flame,  luminosity  might  be  due 
to  other  causes,  whilst  still  later  observers 
have  shown  that  luminosity  in  a flame  is  to  a 
great  extent  affected  by  temperature.  These 
factors,  although  of  the  greatest  importance, 
do  not  affect  the  truth  of  the  original  theory. 

In  the  last  contribution  to  the  subject,  Davy’s 
theory  is  attacked  by  Mr.  F.  J.  Rowan  in  a 
paper  on  “ Flame,”  read  before  the  Society  of 
Chemical  Industry  in  1889  ; and,  inasmuch  as 
his  paper  was  reprinted  in  full  in  the  Journal  \ 
of  Gas  Lighting,  as  well  as  in  the  Journal  of 
the  Society  of  Che?nical  Industry , and  hence 
found  its  way  into  the  hands  of  very  many  who 
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are  interested  in  gas  lighting  in  the  kingdom, 
I think  it  will  be  of  interest  to  fully  discuss  a 
question  of  such  vital  importance  to  the  gas 
industry  before  passing  on  to  other  branches 
of  the  subject. 

In  the  introduction  to  an  article  on  “ Some 
New  Researches  on  Flame,”  published  in  the 
the  “ Philosophical  Magazine  ” in  1817,  Sir 
Humphry  Davy  says,  whilst  alluding  to  a paper 
published  in  one  of  the  early  numbers  of  the 
Jonrtial  of  Science  and  the  Arts,  “ I have 
given  an  account  of  some  new  results  on  flame 
which  shows  that  the  intensity  of  the  light  of 
flames  depends  principally  upon  the  pro- 
duction and  ignition  of  solid  matter  in  com- 
bustion,” and  it  is  round  this  statement  that 
the  battle  of  luminosity  has  raged,  the  word 
principally,  however,  being  lost  sight  of,  and 
the  theory  being  more  often  propounded  as 
“ the  presence  of  solid  particles  suspended  in 
the  flame  (or  in  immediate  contact  with  the 
burning  gas)  is  essential  to  its  luminosity.”* 
An  idea  which  Davy  never  had,  as  is  shown 
by  his  later  paper  defining  flame  as  fol- 
lows “ Flame  is  gaseous  matter  heated  so 
highly  as  to  be  luminous,”  and  again,  “ when 
in  flames  pure  gaseous  matter  is  burnt  the 
light  is  extremely  feeble.”  Moreover,  he 
alludes  to  “common  flames,”  evidently  mean- 
ing the  flames  of  candle,  lamp,  or  gas,  in  all 
which  cases  I think  it  can  be  proved  beyond  a 
doubt  that  his  theory  as  expounded  by  himself 
was  perfectly  correct. 

On  June  11,  1868,  Professor  G.  Frankland 
read  a communication  before  the  Royal  Society 
in  which  he  describes  experiments  which  led 
him  to  doubt  Sir  Humphry  Davy’s  theory. 
He  points  out  that  the  deposit  of  soot  formed 
when  a cold  surface  is  held  in  a gas  or  candle 
flame  is  not  pure  carbon  but  contains  hydrogen, 
which  can  only  be  got  rid  of  by  prolonged 
heating  in  an  atmosphere  of  chlorine.  Also, 
that  many  flames  possessing  a high  degree 
of  luminosity  cannot  possibly  contain  solid 
particles. 

Arsenic  burnt  in  oxygen  gives  a bright  white 
light,  yet  as  arsenic  volatilizes  at  1800  C. 
and  the  arsenic  trioxide  formed  at  218°  C.,  it 
is  evident  that  at  the  temperature  of  incan- 
descence, which  is  at  least  500°  C.,  there  can 
be  no  solids,  but  simply  vapour,  present  in 
the  flame,  tor  the  same  reason  the  intense 
light  due  to  burning  phosphorus  in  oxygen 
cannot  be  explained  by  the  solid  particle 
theo^.  From  these  results  Dr.  Frankland 

* The  italics  in  al1  cases  arc  mine.— V.L. 


considers  that  “ incandescent  particles  of 
carbon  are  not  the  source  of  light  in  gas  and 
candle  flames,  but  that  the  luminosity  of  these 
flames  is  due  to  radiations  from  dense  but 
transparent  hydrocarbon  vapours.”  And  he 
further  shows  that  non-luminous  flames,  such 
as  those  produced  by  carbon  monoxide  and 
hydrogen  can,  when  burning  in  an  atmosphere 
of  oxygen,  be  rendered  luminous  if  the  ordinary 
atmospheric  pressure  is  increased  to  10  atmos- 
pheres, so  as  to  prevent  or  retard  as  far  as 
possible  expansion  during  combustion.  From 
Professor  Frankland’ s experiments  there  is  no 
doubt  but  that  the  luminosity  of  a flame  is  in- 
creased by  pressing  around  it  the  atmosphere 
in  which  it  is  burning,  and  also  that  rarefac- 
tion has  the  opposite  effect,  a point  also 
worked  out  by  Davy,  but  his  experiments  do 
not  show  that  incandescent  particles  of  carbon 
are  not  the  principal  source  of  luminosity  in  a 
gas  flame.  He  also  shows  that  the  higher  the 
density  of  the  vapours  present  in  a flame  the 
more  likely  is  it  to  be  luminous. 

In  1874,  Soret  attempted  to  demonstrate  the 
existence  of  solid  particles  in  a luminous  hydro- 
carbon flame  by  focussing  the  sun’s  rays  on 
the  flame,  and  examining  the  reflected  light  by 
means  of  a Nicol’s  prism,  but  neither  his  re- 
search nor  that  of  Burch,  who  repeated  his  ex- 
periments, using  the  spectroscope  instead  of 
the  Nicol’s  prism,  show  more  than  that  solid 
particles  are  present. 

W.  Stein  (“Journal  of  Pract.  Chem.”  [2] 
viii.  402),  in  considering  Frankland’s  objec- 
tions to  Davy’s  theory,  points  out  that  the 
soot  which  is  deposited  from  a candle  or  gas 
flame,  and  which  Frankland  looks  upon  as  a 
condensed  hydrocarbon,  contains  99*1  per 
cent,  of  carbon,  and  only  0*9  per  cent,  of 
hydrogen,  which  is  about  the  amount  of 
hydrogen  one  would  expect  to  be  occluded  by 
carbon  formed  under  these  conditions,  and  he 
also  points  out  that  if  the  soot  were  a heavy 
hydrocarbon  condensed  by  a cold  surface  cool- 
ing the  vapour  in  the  flame,  then  it  ought  to 
again  be  volatile  at  a high  temperature,  which 
it  is  not. 

The  next  steps  in  the  controversy  were  the 
attempts  made  by  Hilgard  (“  Annalen  der 
Chemie  ” lxxxxii.  129),  Landolt  (“  Poggen- 
dorff’s  Annalen  ” lxxxxix.  389),  and  Blochman 
(“Annalen  der  Chemie”  clviii.  295)  to  trace 
the  actions  taking  place  in  various  flames  by 
withdrawing  the  gases  from  various  parts  of 
the  flame,  and  determining  their  composition, 
experiments  which  enable  one  to  form  an  idea 
of  the  changes  taking  place  in  the  various 
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parts  of  a luminous  flame.  Ordinary  16  to  17 
candle  coal-gas  as  supplied  in  London  may 
roughly  be  taken  as  consisting  of : — - 


Hydrogen 51*6 

Marsh,  gas  or  methane .36*7 

Illuminants 5-8 

Carbon  monoxide  5*1 

Carbon  dioxide  o-o 

Nitrogen  o*6 

Oxygen. 0-2 


1 oo-o 


Of  these,  the  three  last  only  exist  as  traces,  and 
play  no  part  in  the  combustion,  whilst  of  the 
remainder  it  is  found  that  the  hydrogen  burns 
most  rapidly,  then  the  carbon  monoxide,  and 
next  the  marsh  gas,  whilst  the  illuminants  are 
the  slowest  to  burn  ; but  when  at  the  bottom 
of  the  flame  hydrogen  and  carbon  monoxide 
enter  into  a non-luminous  combustion,  forming 
water  vapour  and  carbon  dioxide  with  the 
oxygen  of  the  air,  they  have  by  no  means 
completed  their  function,  as  the  aqueous 
vapour  passing  upwards  through  a zone  of 
intense  heat  becomes  again  dissociated  to  a 
certain  extent  into  hydrogen  and  oxygen,  whilst 
the  carbon  dioxide  coming  into  contact  with 
incandescent  carbon,  liberated  from  the  heavy 
hydrocarbons  forming  the  illuminants,  be- 
comes again  reduced  to  carbon  monoxide, 
these  only  finally  completely  recombining  to 
saturated  products  of  combustion  in  the  outer 
non-luminous  zone  of  the  flame.  Landolt  took 
an  ordinary  rich  coal-gas  flame,  inches  in 
height,  and  traced  the  changes  taking  place 
by  withdrawing  the  gases  in  the  flame  at 
various  points  from  the  orifice  of  the  burner  up 
to  about  two  inches  above  it  with  the  following 
results 


Composition  ok  Gas 
in  Flame.  j 

Height  from  Burner 

in  Inches. 

0 

9*39 

o-79  1 

i*i8 

1.58 

i*97 

Hydrogen 

2 2 ‘66 

14  95 

i5‘49 

i5*54 

14*50 

ii*95 

Marsh  gas  

33'77 

30-20 

28-34 

2i*55 

11-92 

3*64 

Carbon  monoxide  ... 

7 ’34 

14-07 

i4'o5 

14*58 

22*24 

25*i4 

Olefines  

7'?9 

7'49 

7-87 

7*94 

7*°5 

5*45 

Oxygen  

o"66 

0-78 

0-47 

Nitrogen 

1 

2941 

38-66 

140-78 

184-23 

270*45 

307*10 

Carbon  dioxide 

1-94 

2'34 

IO'II 

14*98 

23-76 

32*34 

Water  

8*34 

11  60 

38-85 

52*55 

72-67 

75'6i 

He  used  a gas  containing  a high  per-centage 
of  illuminants,  and  on  examining  his  results 
we  see  that  the  hydrogen  is  the  first  to  burn,  as 


one  would  expect  from  its  relatively  low  ignit- 
ing point  and  great  rapidity  of  combustion. 
The  burning  of  the  carbon  monoxide  cannot 
be  traced  in  the  same  way,  as  it  is  formed  more 
rapidly  by  the  incomplete  combustion  of  the 
marsh  gas  that  it  burns,  so  that  a steady  in- 
crease in  the  proportion  takes  place,  whilst 
the  marsh  gas  steadily  burns  away  until  a 
height  of  ij  inches  is  attained,  when  its  com- 
bustion becomes  very  rapid. 

The  illuminants  practically  undergo  no 
change  at  first,  indeed  they  slightly  increase  in 
quantity  from  the  decomposition  by  heat  of 
some  of  the  marsh  gas  into  acetylene  ; and  they 
only  begin  to  decompose  at  a height  of  1^ 
inches  above  the  orifice  of  the  burner,  and  then 
burn  rapidly  in  the  highest  part  of  the  flame. 

A most  important  fact,  moreover,  to  be 
noted  is  that  at  the  height  of  1^  inches  there 
is  a sudden  rise  in  the  quantity  of  carbon 
monoxide  at  the  moment  that  the  illuminating 
olefines  begin  to  disappear,  a result  un- 
doubtedly due  to  the  action  of  the  nascent 
ignited  carbon  on  carbon  dioxide. 

Amongst  the  illuminants  are  several  hydro- 
carbons, the  probable  composition  of  which 
will  be  discussed  in  the  next  lecture,  and  these 
are  gradually  broken  down  in  intermediate 
stages  in  the  lower  part  of  the  flame,  until 
finally  they  become  marsh  gas  and  carbon, 
and  it  is  this  carbon  which  in  excessively 
minute  particles  at  the  moment  of  liberation 
is  heated  to  incandescence,  and  “principally  ” 
gives  the  light  of  the  flame.  The  marsh  gas 
originally  present  and  also  that  formed  from 
the  heavier  hydrocarbons  adds  its  iota  to 
the  luminosity  by  still  further  decomposition 
during  combustion,  before  finally  being  carbon 
dioxide  and  water. 

In  1876,  Dr.  Karl  Heumann  made  most  im- 
portant contributions  to  the  theory  of  luminous 
flames  in  some  papers  published  in  “ Liebig’s 
Annalen,”  vols.  clxxxi.  and  clxxxii.,  in  which 
he  carefully  goes  over  the  work  of  previous 
observers,  and  by  a large  number  of  original 
experiments  proves  that  Davy’s  theory  was 
correct,  but  that  other  causes  also  affected  the 
degree  of  luminosity  in  a gas  or  candle  flame. 

In  the  ordinary  atmospheric  burner  in  which 
a mixture  of  coal-gas  and  air  burns  with  a 
non-luminous  flame,  it  was  supposed  that  the 
admixture  of  air  supplying  oxygen  to  the  inner 
portion  of  the  flame  caused  immediate  and 
complete  oxidation  of  the  hydrocarbons  with- 
out giving  time  for  the  liberation  of  carbon  in 
the  flame  and  consequent  luminosity. 

More  modern  researches,  however,  have 
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proved  this  to  be  utterly  wrong,  the  loss  of 
luminosity  being  due  to  two  causes  : — 

1.  The  diluting  action  of  the  air  introduced. 

2.  The  fact  that  when  a gas  is  so  diluted  it 
requires  a far  higher  temperature  to  break  up 
the  hydrocarbons  present  than  when  the  gas 
is  undiluted ; and,  therefore,  the  temperature 
which  serves  to  liberate  carbon,  and  render 
the  undiluted  gas  flame  luminous,  is  totally 
insufficient  to  do  so  in  the  diluted  gas,  and  in 
consequence  the  hydrocarbon  burns  to  carbon 
dioxide  and  water,  without  any  such  liberation, 
and  hence  with  a non-luminous  flame. 

The  truth  of  this  theory  can  be  easily  proved 
by  the  fact  that  diluting  the  gas  with  nitrogen, 
carbon  dioxide,  or  even  steam,  serves  to  render 
it  non-luminous,  and,  therefore,  more  rapid 
oxidation  has  very  little  or  nothing  to  do  with 
it,  whilst  the  non-luminous  flame  can  again  be 
rendered  luminous,  either  by  heating  the  mix- 
ture of  air  and  gas  just  before  combustion,  or 
by  heating  the  air  with  which  the  gas  is 
diluted. 

This  being  so,  it  is  evident  that  in  the  non- 
luminous  flame  we  have  the  same  hydro- 
carbons present  as  in  the  luminous  flame,  and 
anything  which  will  tend  to  break  them  up 
and  liberate  the  carbon  before  the  hydro- 
carbons are  consumed,  should  again  make  the 
flame  luminous.  That  heat  will  do  this  has 
been  already  shown,  but  it  can  be  demon- 
strated in  a still  more  striking  way.  It  is  well 
known  that  chlorine  gas  and  bromine  vapour 
will  both  support  the  combustion  of  a gas 
containing  much  hydrogen,  but  that  the  com- 
bustion is  very  different  from  that  of  the  same 
gas  burning  in  air,  as  the  chlorine  or  bromine 
having  no  affinity  for  the  carbon,  combines 
with  the  hydrogen  only,  and  deposits  the 
carbon  in  clouds  of  soot.  In  other  words,  at 
the  temperature  of  flame  chlorine  will  break 
up  the  hydrocarbons  and  liberate  solid  carbon. 
If  now  a small  quantity  of  chlorine  be  led  into 
the  non-luminous  Bunsen  flame,  it  at  once 
becomes  luminous,  proving  conclusively  that 
luminosity  is  due  to  solid  particles  of  carbon 
liberated  in  the  flame. 

Again,  Heumann  points  out  that  a small  rod 
held  ^in  the  luminous  flame  becomes  rapidly 
covered  on  its  lower  side  with  a deposit  of 
soot,  i.e.y  the  soot  is  present  in  particles  in  the 
flame,  and  the  uprush  of  the  gas  drives  it 
against  the  rod,  and  deposits  it  there.  If  the 
soot  were  present  in  the  flame,  as  Frankland 
supposes,  in  the  state  of  vapour,  and  the  rod 
merely  acted  by  cooling  and  condensing  it, 
then  the  soot  should  be  deposited  on  all  sides 


of  the  rod,  whilst  a still  further  proof  is  that  if 
the  soot  existed  as  vapour  in  the  flame,  then  if 
the  rod  were  heated  to  a high  temperature,  no 
soot  should  be  deposited  on  it,  whereas  the 
soot  deposits  on  a heated  surface  just  as  well 
as  on  a cool  one. 

It  has  been  objected  to  the  solid  particle 
theory  that  if  it  were  true,  then  solid  carbon 
particles  introduced  into  a non-luminous  flame 
should  render  it  luminous,  and  make  it  look 
like  an  ordinary  gas  flame,  whereas  it  simply 
gives  rise  to  a cloud  of  sparks.  But  it  must 
be  remembered  that  the  “nascent”  carbon, 
as  it  is  liberated  from  the  decomposing  hydro- 
carbons, is  in  the  molecular  condition,  and  has 
a very  different  degree  of  coarse-grainedness 
to  any  preparation  of  charcoal  or  lamp-black 
we  can  make,  and  that  although  our  finest 
particle  is  a mass  which  takes  so  long  to  burn 
that  it  leaves  the  flame  only  partly  consumed, 
and  is  projected  into  the  air  as  a spark,  yet 
the  molecular  particles  of  carbon  are  consumed 
as  soon  as  they  are  rendered  incandescent,  and 
a steady  luminosity  free  from  sparks  results. 

It  is  possible,  however,  to  make  the  par- 
ticles in  a luminous  flame  roll  themselves 
together,  when  they  can  be  either  deposited  in 
a very  coarse  kind  of  soot  or  be  seen  as  glow- 
ing sparks  and  particles  in  the  mantle  of 
the  flame.  This  can  be  done  when  two  lumi- 
nous flames  are  allowed  to  rush  against  each 
other  or  against  a heated  surface. 

Heumann  also  shows  that  the  luminous 
mantle  of  a flame  is  not  altogether  transparent, 
and  that  the  thicker  the  flame-layer  and  the 
greater  the  number  of  solid  particles  contained 
in  it,  the  less  transparent  does  it  become.  If 
a non-luminous  hydrogen  flame  is  charged  with 
the  vapour  of  chromyl-dichloride  (Cr02Cl2), 
chromic  oxide  is  produced,  and  this  flame, 
undoubtedly  containing  solid  particles,  is  quite 
as  transparent  as  the  hydrocarbon  flame  ; 
whilst,  finally,  those  flames  which  undoubtedly 
owe  their  luminosity  to  the  presence  of  finely 
divided  solid  matter,  produce  characteristic 
shadows  when  viewed  in  sunlight ; the  only 
luminous  flames  which  do  not  throw  shadows 
being  those  which  consist  of  glowing  vapours 
and  gases.  Luminous  gas-flame,  oil  lamp- 
flame,  and  candle-flames  produce  strongly 
marked  shadows  in  sunlight,  and  therefore 
contain  finely  divided  solid  matter,  and  that 
this  can  be  nothing  but  carbon  is  evident  from 
the  fact  that  all  other  substances  capable  of 
remaining  solid  at  the  temperature  of  these 
flames  are  absent. 

From  these  considerations  it  seems  to  me 
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that  Sir  Humphry  Davy’s  statement,  “that 
the  intensity  of  the  light  of  flames  (such  as 
candle,  oil,  or  gas)  depends  principally  upon 
the  production  and  ignition  of  solid  matter  in 
combustion,”  is  undoubtedly  the  true  one,  and 
we  must  also  bear  in  mind  that  the  degree 
of  luminosity  of  a flame  is  affected  by  the 
constituents  of  the  gas  other  than  heavy  hydro- 
carbons ; some,  like  marsh  gas,  although 
ordinarily  burning  with  an  apparently  non- 
luminous  flame  and  separating  no  soot,  yet 
add  considerably  to  the  luminosity  at  the 
temperature  of  the  flame,  whilst  others  like 
carbon  monoxide  reduce  it.  This  question, 
which  I hope  to  discuss  in  the  next  lecture, 
has  most  important  bearings  upon  the  illumi- 
na'ing  values  of  the  newer  forms  of  gaseous 
illuminants ; and  finally,  in  considering  the 
amount  of  light  obtainable  from  a flame,  we 
must  not  lose  sight  of  the  question  of  tempera- 
ture, which  will  be  best  brought  to  your  notice 
when  speaking  of  the  newer  forms  of  burners 
employed  in  the  combustion  of  coal-gas. 

The  luminosity  of  a flame  is  increased  by 
increase  of  density  in  the  media  in  which  it  is 
burning,  and  decreased  by  rarefaction,  facts 
made  strikingly  clear  by  Frankland’s  experi- 
ments, although  noted  as  early  as  1658  by 
Boyle.  The  effect  was  supposed  by  Frankland 
to  be  due  to  the  alteration  of  the  mobility  of  the 
oxygen  molecules  in  the  air  with  the  alteration 
in  density ; this  view,  however,  is  contested  by 
Wartha,  who  concludes  that  it  is  due  to  the 
effect  of  pressure  on  the  dissociation  point  of 
the  hydrocarbons  burning  in  the  flame,  this 
taking  place  more  rapidly  under  an  increased 
pressure,  and  the  carbon  being  therefore  more 
quickly  liberated.  Be  this  as  it  may,  the  effect 
of  pressure  on  luminous  flames  is  very  marked 
even  under  ordinary  atmospheric  pressure,  the 
difference  of  an  inch  in  the  barometric  column 
making  5 per  cent,  difference  in  the  luminosity, 
i.e.y  a burner  giving  100  units  of  light  with 
the  barometer  at  30  in.  would  only  give  95  if  it 
fell  to  29,  whilst  a rise  to  31  in.  would  mean  an 
increase  of  the  luminosity  to  105  units. 


Miscellaneous. 

+ 

MINING  IN  WESTERN  AUSTRALIA. 

Western  Australia,  with  an  area  of  1,060,000 
square  miles,  nine  times  that  of  the  united  British 
Isles,  has  a population  of  only  42,000.  In  this  it 


affords  a great  contrast  to  Victoria,  which,  with  : 
only  88,000  square  miles,  is  peopled  by  1,090,000.  , 
A large  part  of  the  area  is  still  unexplored,  and  the  1 
settled  portions  are  confined  to,  roughly,  some  200 
miles  inland  around  the  coast.  Information  respect- 
ing the  mining  prospects  of  the  interior  are  1 
necessarily  very  vague,  as  it  has  been  crossed  only  on  I 
a few  routes  by  exploring  parties,  but  for  the  settled  | 
parts  there  has  been  this  year  issued  the  first  two 
Annual  General  Reports  for  1888  and  1889,*  by  the 
Government  Geologist,  Mr.  H.  Page  Woodward,  1 
which  give  such  details  respecting  mining  as  he  has 
been  able  to  collect.  In  1888  he  “ travelled  about 
8,100  miles,  and  roughly  mapped  67,500  square  miles 
of  country,”  and  in  1889  about  4,000  miles,  mapping 
some  64,000  square  miles.  The  information  he  gives  t 
on  mining  is  partly  compiled  and  partly  based  on  his  ■ 
own  observations ; and  it  is  intermingled  with  the  i 
geographical  and  geological  notes  in  the  nine  reports 
of  his  journeys,  which,  together,  make  the  general  1 
report.  In  an  appendix  he  prepared  for  the  catalogue  j 
of  Western  Australian  exhibits  at  the  recent  Mining 
Exhibition,  much  of  this  information  was  reproduced  | 
in  a more  connected  form.  So  far  as  dates  are  given,  ! 
it  appears  that  the  earliest  mines  worked  were  those 
of  lead  and  copper,  of  the  Champion  Bay  district,  in 
1840.  In  1847  the  Irwin  Coal-field  was  discovered; 
and  in  1868  alluvial  gold  was  found.  All  the  work-  ! 
ings  were  carried  on  but  for  a short  time.  The 
discovery  of  reef  gold  appears  to  have  been  every-  1 
where  later  than  1884.  “In  many  places  in  this 
colony,”  Mr.  Woodward  writes,  “ settlers  have  been  j 
living  for  nearly  fifty  years  with  rich  mineral  deposits  | 
under  their  very  feet ; but,  it  must  be  remembered, 
that  these  early  settlers  had  little  knowledge  of  any- 
thing but  farming  ; that  they  were  only  a handful 
of  people,  and  that  the  struggle  for  existence 
was  terrible.”  The  minerals,  which  are  named  as 
known  to  exist  though  they  are  not  all  worked,  are 
gold,  copper,  lead,  tin,  coal,  iron,  antimony,  zinc,  1 
manganese,  mica,  asbestos,  graphite,  and  kaolin.  | 
“Until  quite  recently,  this  colony  was  considered  to 
be  destitute  of  mineral  deposits  of  any  value,  with 
the  sole  exception  of  the  rich  deposits  of  lead  and 
copper  in  the  Northampton  district.  . . . Now 

it  is  known  it  is  a rich  mineral-bearing  country  from 
north  to  south,  and  every  day  news  of  fresh  dis- 
coveries of  gold  and  other  valuable  metals  is  coming 
in”  (p.  2 i) . Among  the  drawbacks  to  taking 
advantage  of  the  discoveries,  the  chief  mentioned  are 
want  of  capital  and  the  construction  put  on  the 
mining  regulations,  which  has  been  too  lenient. 
Both  are  spoken  of  as  not  likely  to  exist  long.  Want 
of  water  in  some  districts,  and  flooding  of  mines  in 
others,  have  had  retarding  effects  on  mining  enter- 
prise. The  hundreds  of  miles  of  bush  travelling  to 
risk  mining  on  but  vague  rumours,  is  gradually  1 

* Western  Australia.  Annual  General  Report  for  1888-89,  j 
by  Harry  Page  Woodward,  F.G.S  , F.R.G.S.,  Government 
Geologist,  Perth.  By  authority,  Richard  Pether,  Govern- 1 
ment  printer,  1890. 
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being  replaced  by  the  conveniences  of  the  railroad 
and  the  reports  of  skilled  inspection.  The  Geologist 
mentions  that  he  hopes  to  have  a geological  map  of 
the  whole  colony  ready  by  the  end  of  this  year ; the 
portions  that  are  settled  will  be  from  personal 
examinations,  but  for  the  vast  interior  he  will  be 
“only  able  to  fill  in  such  information  as  can  be 
gained  from  reports  and  maps  of  explorers.” 
Speaking  of  iron,  he  says  that  it  occurs  mosrly 
as  black  and  red  oxides,  that  there  is  “enough  to 
supply  the  whole  world,”  and  that  its  abundance 
makes  it  almost  impossible  to  work  with  any  degree 
of  accuracy  with  a magnetic  compass.  The  gold 
fields  of  the  Yilgarn  Hills  (about  200  miles  east  of 
Perth),  are  spoken  of  as  presenting  “ one  of  the 
finest  surface  indications  yet  met  in  Australia.” 
With  so  few  inhabitants  the  amount  of  actual 
“prospecting”  done  is  comparatively  small,  but  it 
is  mentioned  that  what  is  at  present  discovered  is 
more  than  can  be  worked.  “ What  now  is  needed 
is  the  incoming  of  an  enterprising  people  with  money. 

..There  are  not  sufficient  people  here  with  money 
to  work  more  than  one  or  two  mines  efficiently, 
while  at  the  present  time  they  are  trying  to  work  a 
hundred,  and  as  a natural  consequence  failures  are 
occurring  on  every  side  ” (p.  27). 

The  records  of  the  mining  that  has  been  accom- 
plished embrace  only  gold,  lead,  copper,  tin  and 
coal.  Good  lodes  of  antimony  and  manganese  have 
been  found,  but  are  not  worked  yet.  Zinc  has  in  one 
place  assayed  75  per  cent.  The  mica  obtained  so 
far  is  iron  stained,  and  will  need  deep  working  to 
reach  it  clear.  The  graphite,  though  of  very  fair 
quality,  is  far  from  a port,  but  now  that  a railway 
passes  near  it  may  pay  to  work.  The  kaolin  of  the 
| Darling  range  is  pure  enough  to  be  used  as  white- 
wash, and  the  “ deposits  will  be  of  great  value  for 
china  making  when  the  population  increases.” 

Of  coal,  there  are  three  kinds — (1)  true  carboni- 
ferous, in  the  Irwin  district,  where  there  are  seven 
seams,  varying  from  three  to  eight  feet  in  thickness, 
and  which  can  be  traced  for  distances  of  forty  miles 
north  and  south,  but  it  is  not  so  good  as  the  New 
South  Wales  coal ; (2)  mesozoic  coal,  on  the  Collie 
river,  good  enough  for  smelting  purposes  in  the 
neighbouring  tin-fields;  (3)  and  mesozoic  lignite, 
similar  to  that  used  in  America  for  steam  and  other 
I purposes.  At  Wyndham,  in  Cambiidge  Gulf  (the 
nearest  port  to  India),  coal  has  teen  found,  which 
raises  the  hope  that  it  may  make  the  locality  an 
I important  coaling  station. 

The  Green  Bushes  tin-field  spreads  over  at  least 
fifty  square  miles.  Since  the  discovery,  in  1888,  it 
has  been  somewhat  worked,  and  a good  rainfall,  and 
I the  existence  there  of  one  of  the  best  roads  in  the 
colony,  are  conditions  favourable  for  mining  de- 
velopment. 

The  copper  and  lead  lodes  that  have  been  worked, 
ire  in  the  Champion  Bay  district  and  Irwin  district. 
In  the  Champion  Bay  district  there  are  nine  mines 
I mentioned.  Many  of  the  mines  were  abandoned 


when  the  market  prices  fell,  but  the  Government  has 
offered  a subsidy  of  ^10,000  for  the  first  10,000  tons 
of  lead  melted  in  the  district.  There  is  suitable  coal 
within  forty  miles  of  the  Geraldton  mines,  and  a 
direct  line  of  steamers  runs  from  Geraldton  to  Singa- 
pore, through  which  the  Chinese  markets,  when  there 
is  a demand,  could  be  reached. 

Gold  has  been  worked,  and  woiked  with  success, 
in  many  places.  The  principal  “fields”  are  the 
Kimberley  in  the  north-east,  the  Pilbarra  in  the 
north-west,  and  the  Yilgarn  in  the  south-west.  The 
largest  area  is  that  of  Kimberley,  given  as  47,000 
square  miles,  but  this  is  the  least  worked.  It  is  far 
away  from  the  more  settled  districts,  and  people 
appear  to  be  afraid  to  expend  their  energies  in  going 
there,  as  the  experience  is  “ we  find  two  bogus 
mines  for  every  genuine  one  ” (p.  23).  The  Pilbarra 
fields  extend  over  32,000  square  miles,  and  this  dis- 
trict is  spoken  of  as  “ one  of  the  most  promising 
mineral  areas  in  the  colony.”  From  a reef  on  the 
Mallina  claim,  ten  feet  wide,  good  crushings  were 
obtained.  From  a narrower  reef,  about  five  miles 
off,  the  returns  were  ten  ounces  to  the  ton.  From 
reef  and  alluvial  together  “ large  quantities  of  gold 
have  been  sent  away  from  this  district.”  No  returns 
in  figures  are  presumably  obtainable  as  none  are 
given.  The  smallest  field,  Yilgarn,  13,000  square 
miles,  is  that  which  has  been  most  worked.  Many 
companies  are  at  work  in  the  different  divisions  of 
the  field.  In  the  Golden  Valley  division  there  are 
four  mines,  in  the  Southern  cross  seven,  and  in  the 
Parker’s  range  three.  A considerable  amount  of 
machinery  has  been  introduced,  and  though  this  has 
been  done  very  recently  all  the  results  seem  to  be 
satisfactory. 

Throughout  the  reports  there  are  hardly  any 
statistics  given,  for  the  development  of  the  mining 
industry  is  so  young  there  is  not  as  yet  a department 
of  mines  for  collecting  them.  Almost  every  page, 
however,  speaks  of  the  richness  of  mineral  wealth 
that  waits  to  be  worked. 


CHICAGO  EXHIBITION , 1893. 

By  the  courtesy  of  the  proprietors  of  Engineering 
the  two  maps,  showing  the  proposed  arrangements 
for  the  Exhibition  buildings,  which  were  published 
last  week  in  that  newspaper,  are  now  printed  in  the 
Journal.  Fig.  1 shows  the  Jackson-park  site,  on  the 
shore  of  Lake  Michigan  ; Fig.  2,  the  Washington- 
park  site  ; the  two  being  connected,  as  readers  of 
Mr.  Dredge’s  recent  paper  will  remember,  by  the 
Midway  Pleasance.  It  has  been  decided  that  the 
principal  buildings  are  to  be  in  Jackson-park.  Only 
about  one-third  of  this  land  has  been  completely 
reclaimed ; much  of  it  is  still  covered  with  small 
timber  and  undergrowth,  and  it  is  broken  up  by 
lagoons  connected  with  the  lake.  A good  deal  of 
work,  therefore,  will  have  to  be  done  on  the  ground 
itself ; but  it  appears  to  be  of  a character  which  will 
leidily  lend  itself  to  the  treatment  of  the  landscape 
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gardener.  In  the  plan,  the  natural  lie  of  the  land  is 
given,  the  buildings  being  marked  by  shaded  spaces 
upon  it.  The  two  piers  shown  in  the  plan  are  not  as 
present  in  existence,  but  will  have  to  be  constructed, 
the  harbours  thus  formed  being  used  for  various 
maritime  exhibits.  By  the  site  of  the  Exhibition 


being  on  the  lake  shore,  another  means  of  access 
from  the  city  will  be  afforded;  and  it  is  expected 
that  there  will  be  considerable  traffic  by  water,  to  the 
relief  of  the  railways  and  other  means  of  land  con- 
veyance. The  Washington-park  site  includes  a large 
extent  of  open  ground ; the  South-green,  which 


^Chicago  Exhibition  (Jackson-park  Site). 


will  be  used  for  open-air  displays  of  various  sorts, 
and  probably  much  of  the  other  portion  of  the 
park,  will  be  utilised  for  smaller  and  special  exhibits. 
None  of  the  main  Exhibition  buildings,  it  is  to  be 
noted,  are  to  be  placed  here.  With  regard  to  the 
arrangements  for  the  Lake  Front  site,  in  the  middle 
pf  the  city,  no  information  seems  as  yet  to  be  avail' 


able.  These  plans,  of  course,  only  show  what  th( 
present  intentions  of  the  Chicago  authorities  are 
and  it  is  quite  possible  that  they  may  undergo  con- 
siderable change.  Those  desiring  fuller  informatior 
on  the  subject  may  be  referred  to  the  account  whicl 
accompanies  the  illustrations  in  last  week’s  numbe 
of  Engineering. 
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Chicago  Exhibition  (Washington-park  Site). 


TOBACCO  CULTURE  AT  VERA  CRUZ . 

The  British  Consul  at  Vera  Cruz  has  recently 
umished  a report  on  the  cultivation  and  manu- 
acture  of  tobacco  in  that  State.  It  seems  from 
his  report  that  Vera  Cruz  annually  raises  about 
;,ooo  tons  of  tobacco,  and  exports  about  700 
ons.  England  is  the  most  extensive  purchaser, 
aking  ,£96,000  worth  of  manufactured  and  ,£5,000 
vorth  of  raw  tobacco,  making  a total  of  ,£101,000 
mt  of  a grand  total  of  ,£140,000. 

To  prepare  the  ground  for  tobacco  cultivation,  it 
s of  course  first  cleared,  and  the  underwood,  stubble, 
ind  weeds  burnt,  the  ashes  being  spread  over  the 
jround  as  manure.  As  a rule  this  is  the  only  manure 
ised,  though  some  planters  recommend  guano, 
’otash  is  too  strong,  and  is  never  used.  The  land 
s ploughed  and  harrowed  in  a somewhat  primitive 
ashion,  and  is  then  ready  for  planting.  A tobacco 
plantation  is  sometimes  expected  to  raise  each  year, 
or  eight  years  running  (when  it  gets  one  year  of 
allow),  not  only  two  crops  of  tobacco,  but  one  of 
naize,  and  one  of  black  beans  also,  in  all  four  crops 
>er  annum.  The  tobacco  is  of  course  always  the 
principal  crop.  It  is  planted  in  September,  and  the 
irst  crop  cut  in  November,  when  the  maize  is 
planted  between  the  tobacco  plants.  The  maize  is 
ut  in  March,  by  which  time  the  second  crop  of 
obacco  has  also  been  cut,  and  so  the  land  is  free 
3r  the  black  beans,  which  in  their  turn  are  cut  in 
August,  and  after  that  the  land  is  again  prepared  for 
obacco.  It  is  only  a climate  like  that  of  Vera  Cruz 
bat  will  thus  raise  four  crops  a year  on  the  same 
md  with  only  such  manure  as  it  produces  itself, 
amely,  the  ashes  of  the  stubble  and  weeds.  The 
ustom,  however,  of  raising  maize  and  black  beans 


with  tobacco  is  dying  out,  as  it  is  found  to  be 
detrimental  to  the  tobacco.  The  experiment  has 
been  made  of  planting  tobacco  in  May,  but  w'ithout 
success ; the  summer  sun  is  too  hot,  and  the  leaves 
droop  and  fade. 

The  seed  beds  are  about  10  yards  by  10  yards  to 
50  yards  by  50  yards  square,  and  these  beds  are  sown 
at  intervals  of  14  days,  so  that  the  plants  may  not  all 
require  similar  attention  at  the  same  time.  The 
most  advanced  planters  consider  it  false  economy  to 
restrict  the  size  of  the  seed  beds,  as  over-crowded 
seedlings  do  not  thrive  well.  The  seed  bed,  if  not 
kept  moist  by  rain,  is  well  watered,  and  it  is  also  well 
furnished  with  little  ditches  to  carry  off  the  storm 
water  which  might  otherwise  wash  away  the  young 
plants.  This  done,  the  seed  is  sown  broadcast,  or, 
rather,  it  is  put  into  a basket  which  is  shaken  gently 
over  the  bed  in  broad  lines ; scattering  the  seed  by 
hand  leads  to  great  inequalities  in  distribution, 
especially  if  there  be  any  wind.  In  about  a week 
the  seed  bed  presents  the  appearance  of  a green 
carpet.  To  protect  the  seedlings  from  the  sun,  a 
rough  awning  of  matting  is  sometimes  put  up,  about 
a yard  and  a half  from  the  ground. 

No  sooner  have  the  young  leaves  of  the  plant 
attained  the  size  of  a shilling,  than  they  are  attacked 
by  the  losquilla,  a small  caterpillar  that  makes  its 
appearance  at  night,  and  it  is  at  night  that  this  little 
enemy  of  the  planter  has  to  be  encountered  and 
killed,  otherwise  it  eats  the  stalk  of  the  plant  just 
above  the  ground,  and  the  plant  then  falls  and  dies. 
The  seedlings  are  transplanted  when  the  leaves  are 
about  the  size  of  a five-shilling  piece ; they  are 
planted  in  rows  about  40  inches  apart.  If  no  other 
crops  are  raised,  the  plants  are  allowed  i6£  inches 
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between  each  other,  but  if  other  crops  are  grown,  the 
tobacco  seedlings  are  planted  at  a distance  of  33  inches 
apart.  In  a week  from  the  transplanting  the  plants  that 
have  failed  to  take  root  are  removed,  and  replaced 
by  others  from  the  same  seed  bed,  so  as  to  insure 
rapid  growth.  About  a fortnight  after  transplanting 
the  heart  of  the  plant  is  attacked  by  a second  grub, 
who  has  to  be  hunted  and  killed  in  the  early  morn- 
ing. This  insect  is  known  as  the  logollero  ; the 
eggs  are  laid  in  the  heart  of  the  plant,  and  when  the 
egg  is  hatched  the  grub  proceeds  to  eat  the  young 
leaves  and  fasten  them  together,  so  as  to  form  him- 
self a little  living  room  and  larder  combined. 

When  the  plant  has  attained  the  height  of  about 
a yard,  the  top  bud  is  nipped  off  to  prevent  the  up- 
ward growth,  and  to  promote  the  development  of 
the  leaves,  and  about  this  time  a third  grub  appears, 
know  as  the  primavera,  which,  if  left  undisturbed, 
will  eat  an  entire  leaf  per  day,  reducing  it  to  a per- 
fect skeleton.  The  caterpillar  of  the  primavera 
attains  the  length  of  four  inches  when  fully  grown. 
In  about  three  months  after  sowing  the  plant  begins 
to  emit  an  aroma,  and  its  leaves  assume  a yellow 
colour  and  their  points  become  dry,  which  is  a signal 
for  cutting.  The  old  custom  was  not  to  cut  the 
leaves  but  the  plant  itself,  about  two  inches 
from  the  ground,  the  root  being  left  to  produce 
the  second  crop,  which  is  always  of  smaller 
leaves.  The  new  system  is  to  cut  each  pair  of 
leaves  off,  together  with  so  much  of  the  stalk  as  is 
necessary  to  keep  them  together.  They  are  then  put 
astride  on  a pole  about  four  yards  long,  and  are  thus 
carried  to  the  drying-house,  where  the  ends  of  the 
poles  are  on  cross  beams  in  such  a way  as  to 
leave  drying  space  for  each  pole  of  leaves.  The 
leaves  are  kept  in  the  drying-house  for  about  four 
days,  and  then  exposed  to  the  sun  for  five  days,  after 
which  they  are  returned  to  the  drying-house  for 
fourteen  days.  Where  the  old  system  prevails,  the 
cut  plants  are  piled  in  heaps  with  their  stalks  towards 
the  sun  so  as  to  expose  the  leaves  as  little  as  possible 
to  its  rays.  Then  they  are  hung  up  to  dry,  the  large 
plants  separately,  the  smaller  ones  in  pairs.  The 
drying-shed  is  a very  primitive  affair,  consisting  of  a 
thatch  or  matting  roof  supported  on  poles.  After 
hanging  from  twenty  to  twenty-eight  days,  according 
to  the  weather,  the  plants  are  fit  to  undergo  the  first 
fermentation.  A cloudy,  damp  morning  is  the  best 
for  handling  the  leaves,  as  on  a dry  day  they  are  apt 
to  crack,  and  thus  reduce  their  value.  To  bring 
about  the  fermentation  the  leaves  or  plants,  as  the 
case  may  be,  are  piled  in  a heap  three  yards  high  by 
nine  yards  in  circumference,  and  containing  about 
120  to  125  arrobas  (25 lbs.  to  the  arroba).  In  a week 
the  pile  begins  to  ferment,  and  in  a fortnight  the 
fermentation  is  complete.  The  leaves  are  next  tied 
into  bundles  called  gavillas.  The  number  of  leaves 
in  a gavilla  depends  on  the  size  and  quantity  of 
the  leaves,  which  are  divided  into  four  classes,  the 
first  three  classes  being  used  for  the  covers  of  cigars, 
and  the  fourth  quality  for  fillers.  But  this  classifica- 


tion rules  only  on  the  plantation.  In  the  factory  the 
leaves  are  divided  into  more  than  a dozen  classes. 
The  filling  leaves  are  those  that  are  either  cracked, 
perforated,  or  ill-looking.  The  gavillas,  when  cured 
at  all,  are  cured  in  the  following  manner.  They  are 
strewn  on  the  floor  and  sprinkled  with  a preparation 
made  by  infusing  about  25  pounds  of  tobacco  stalks 
in  a barrel  of  water,  to  which  is  added  about  a 
bottle  of  aguardiente  (a  spirit  distilled  from  sugar- 
cane), or  of  wine.  After  this  sprinkling  the  gavillas 
are  made  into  a square  heap,  with  the  stalks  outside, 
and  they  remain  in  the  heap  several  days,  during 
which  they  undergo  the  second  and  last  fermenta- 
tion. If,  as  is  generally  the  case,  the  tobacco  is  not 
manufactured  on  the  plantation,  it  is  now  packed  for 
transport.  The  bales  are  generally  packed  in  calzon 
de  jagua,  a kind  of  natural  cloth  that  grows  on  the 
palm  trees  (probably  the  spathe  of  a palm),  but 
common  qualities  of  tobacco  are  often  packed  in 
petates  (rough  rush  mats).  Any  substance  that  is  at 
all  waterproof  is  unsuitable,  as  impeding  ventilation 
and  thus  causing  fermentation,  while  substances  that 
are  too  open  allow  the  tobacco  to  dry  and  deteriorate. 

The  cost  of  labour  on  the  plantation  is  not  heavy. 
An  unskilled  labourer,  such  as  a grub  picker,  gets 
4r.  or  is.  6d.  per  day  or  night,  as  the  case  may  be, 
whilst  the  foremen  or  gangers  get  fir.  per  day  each. 
The  principal  cigar  manufactories  are  in  the  town  of 
Vera  Cruz,  where  one  maker  alone  exports  ^50,000 
worth  of  cigars  per  annum  to  England.  One  pound 
of  wrappers,  and  2 lbs.  of  fillers  will  make  200  cigars 
of  13  lbs.  to  the  1,000.  One  workman  can  make  1 
200  cigars  of  medium  quality,  as  regards  make,  in  ; 
one  day,  and  50  to  100  of  the  highest  class.  The 
workmen  are  paid  by  the  piece,  the  prices  ranging 
from  about  to  2s.  9d.  to  13s.  40.  per  ioo.  A good 
workman,  making  200  cigars  of  medium  quality,  will  j 
receive  10s.  6d.  for  his  day’s  work,  and  a first-class 
maker  will  often  earn,  at  finest  work,  18s.  a day. 

As  regards  prices,  there  is  always  a large  margin 
between  the  lowest  and  the  highest  prices  for  pre- 
cisely the  same  article.  For  instance,  good  capa , or 
wrappers,  can  sometimes  be  bought  for  7d.  per  lb.  of 
small  planters.  The  buyer  sorts  the  leaves  into  first  1 
and  second  class,  and  at  once  raises  his  price  to  j 
is.  6d.  first  class,  and  is.  2d.  second  class,  namely, 
more  than  double  the  original  cost ; with  tripa , or 
fillers,  too,  there  is  a similar  manipulation,  though 
the  dealers’  profit  is  not  so  great.  But  the  highest 
qualities  of  tobacco  fetch  high  prices,  even  on  the 
plantation,  and  as  much  as  10s.  6d.  has  been  obtained  : 
per  100  leaves,  which  would  probably  be  equal  to 
5s.  per  lb.  Planters  often  carry  on  their  business  1 
with  very  little  capital,  and  have  to  mortgage  or  sell 
their  crops  whilst  it  is  growing,  conceding  to  the 
morgagee  or  buyer,  as  the  case  may  be,  large  interest  i 
or  profits  to  cover  the  risk  of  the  crop  being  lost. 
But  planters  with  sufficient  capital  make  on  an 
average  of  seasons  very  large  profits,  especially  those  \ 
who  combine  cigar-making  with  planting. 

The  prices  of  the  cigars  range  from  95.  p?r 


Decembei  26,  1890  ] 


JOURNAL  OF  THU  SOCIFTF  OF  ARTS. 


1,000  to  ,£17  103.  per  1,000,  weighing  about  2olbs- 
I per  1,000.  The  price  of  a cigar  often  depends  more  on 
the  quality  of  the  make  than  of  the  tobacco,  the 
I reason  being  that  skilled  labour  is  dear,  especially  in 
the  town,  where  living  is  very  expensive.  In  the 
country  one  can  often  buy  cigars  at  10  dols.,  or 
£1  10s.  per  1,000,  though  of  course  the  quality  of 
tobacco  and  make  is  very  inferior.  Still  such  cigars 
have  in  times  past  been  bought  up  by  unprincipled 
dealers,  and  exported  as  “ Conchas  finas,”  at  2odols. 
per  1,000.  Happily,  such  practices  are  now  very  rare, 
as  most  foreign  buyers  now  prefer  the  brands  of  well- 
known  houses  of  repute,  even  if  dearer,  to  the  cheap 
bargains  offered  by  dealers  who  collect  cigars  from 
small  makers,  buying  from  hand  to  mouth,  and  thus 
obliged  to  be  content  with  the  leavings  of  buyers 
having  the  command  of  capital. 

The  cigar  which  is  principally  exported  at  Vera 
Cruz  for  England  is  the  “ Concha  fina,”  weighing 
from  I3lbs.  to  I4lbs.  per  1,000,  the  local  price  of 
which  is  23  dols.,  or  ^3  9s.  per  1,000.  The  making 
of  this  cigar  costs  about  50  per  cent,  of  its  wholesale 
price,  and  that  is  no  doubt  the  reason  why  Germany 
takes  so  little  manulactured  tobacco  (about  ,£2,500 
per  annum),  whilst  of  leaf  tobacco  she  takes  as  much 
as  ,£12,500  a year. 

Of  the  enormous  quantity  of  tobacco  grown  in  this 
district  (about  500  tons  per  annum),  a large  pro- 
portion is  equal  to  the  best  Havanna,  though  not  of 
precisely  the  same  flavour,  and  a still  greater  quan- 
tity falls  in  quality  through  the  maltreatment  it 
receives  on  the  plantation,  in  transit,  and  in  the 
second-class  factories.  Another  difficulty  Vera  Cruz 
tobacco  has  to  contend  against  in  the  foreign  markets 
is  caused  by  the  little  care  bestowed  on  the  sorting 
of  the  leaves,  and  the  consequent  inequality  in  the 
colour  and  appearance  of  cigars  supposed  to  be  of 
the  same  brand.  But  this  defect  is  being  remedied 
by  some  makers,  who  have  taken  to  grow  their  own 
tobacco,  and  to  spend  more  pains  on  the  sorting  and 
treatment  of  the  leaves,  so  that  they  manage  to 
produce  brands  that  maintain  their  reputation  not 
only  for  quality  of  tobacco  and  make,  but  also  for 
colour,  flavour,  and  form. 

There  can  be  no  doubt  that  the  present  export  of 
tobacco — about  ,£14,000  per  annum — is  only  a pre- 
liminary to  a very  extensive  foreign  trade  in  that 
article,  and  that  Vera  Cruz  will  soon  be  a serious 
rival  to  Havanna,  and  especially  will  this  be  the  case 
when  consumers  learn  the  fact  that  moderate-priced 
Vera  Cruz  cigars  are  much  superior  to  moderate- 
priced  Havanas.  It  has  hitherto  been  thought,  but 
wrongly,  that  it  is  only  the  lowest-priced  Vera  Cruz 
cigar  that  is  cheap.  As  a matter  of  fact,  the 
moderate-priced  Vera  Cruz  cigars  are  cheaper  than 
the  low-priced,  having  regard  to  quality  and  value, 
and  as  to  the  high-priced,  Vera  Cruz  cigar  experts 
have  been  known  to  prefer  them  to  higher-priced 
Havannas,  under  conditions  which  made  it  impossible 
to  tell  the  different  brands  except  by  taste.  Such  an 
experiment  may  not  prove  the  market  value  of  a cigar, 


which,  like  wine,  depends  so  much  on  fashion,  but  it  is 
a good  test  of  quality,  which  is  the  present  question. 

The  district  of  Vera  Cruz,  with  its  climate  and 
soil  so  suitable  to  the  tobacco  plant,  presents  a wide 
field  for  the  employment  of  British  capital  in  tobacco 
planting,  especially  if  the  capitalists  allied  himself 
with  local  cigar  manufacturers,  who  are  always  ready 
to  buy  or  make  up  leaves  of  equal  size,  colour,  and 
quality,  conditions  which  can  only  be  obtained  by  a 
regular  system  of  planting,  sowing,  curing,  and 
sorting.  Buying  raw  tobacco  in  the  open  market  is 
a lottery,  and  leads  to  the  present  unevenness  in  the 
colour  and  flavour  of  the  Vera  Cruz  cigar,  which  is 
found  in  so  many  otherwise  good  brands. 


THE  MAHOGANY  TRADE  OF  HONDURAS. 

The  Republic  of  Honduras,  as  well  as  the  territory 
known  as  British  Honduras,  have  long  bsen  cele- 
brated for  their  forests  of  mahogany  and  other  fine- 
grained woods.  Belize,  the  capital  of  the  British 
possessions  in  Central  America,  now  a city  of  con- 
siderable commercial  importance,  owes,  says  the 
United  States  Consul  at  Ruatan,  its  origin  and 
wealth  to  the  mahogany  cutters.  During  the  first 
half  of  the  present  century  princely  fortunes  were 
quickly  accumulated  in  the  business,  but  since  iron 
and  steel  have  taken  the  place  of  wood  in  the  con- 
struction of  vessels,  the  mahogany  trade  has  decreased 
to  a notable  extent,  although  it  is  still  large  and 
profitable.  The  mahogany  cuttings  of  British 
Honduras  require  at  present  more  capital  to  carry 
them  on  than  formerly.  The  expense  and  difficulty 
of  getting  out  the  wood  has  greatly  increased,  as  but 
comparatively  few  trees  can  now  be  found  near  to 
the  banks  of  rivers  and  streams  of  sufficient  depth  of 
water  to  float  the  logs  to  the  coast.  In  Spanish 
Honduras,  and  especially  within  the  limits  of  the 
consular  district  of  Ruatan,  there  are  still  forests 
abounding  in  mahogany  and  other  precious  woods, 
where  foreign  industry  and  capital  might  be  safely 
and  profitably  employed.  The  following  is  the 
system  employed  in  manipulating  the  mahogany  and 
in  felling  the  trees,  and  in  hewing,  hauling,  rafting, 
and  embarking  the  logs  in  Honduras.  Having 
selected  and  secured  a suitable  locality,  and  arranged 
with  one  of  the  exporting  houses  of  Belize  to  advance 
the  means  in  provisions  and  money  to  carry  on 
the  works,  the  mahogany  cutter  hires  his  gang  of 
labourers  for  the  season.  Nearly  all  labour  contracts 
are  made  during  the  Christmas  holidays,  as  the 
gangs  from  the  mahogany  works  all  congregate  in 
Belize  at  that  period.  The  men  are  hired  for  a year, 
at  wages  varying  from  twelve  to  twenty  dollars  a 
month.  They  generally  receive  six  months’  wages 
in  advance,  one  half  of  which  is  paid  in  goods  from 
the  house  which  furnishes  the  capital.  The  cash 
received  by  the  labourers  is  mostly  wasted  in 
dissipation  before  they  leave  the  city.  Early  in 
January  the  works  are  commenced.  Camps,  or 
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“banks”  as  they  are  called,  are  organised  at  con- 
venient places  on  the  margin  of  some  river  in  the 
district  to  be  worked.  Temporary  houses,  thatched 
with  palm  leaves,  are  erected  for  the  labourers,  and 
a substantial  building  for  the  store  and  dwelling  of 
the  overseer.  The  workmen  are  divided  into  gangs, 
and  a captain  appointed  over  each  gang,  whose 
principal  duty  is  to  give  each  man  his  caily  task,  and 
see  that  the  same  is  properly  done.  All  work  in 
mahogany  cutting  is  done  by  tasks.  The  best 
labourers  are  out  at  daybreak,  and  generally  finish 
their  task  before  i r o’clock.  The  rest  of  the  day 
can  be  spent  in  fishing,  hunting,  collecting  india- 
rubber  and  sarsaparilla,  or  in  working  up  mahogany 
into  dories,  paddles,  bowls,  &c.,  for  all  of  which  a 
ready  market  is  found.  The  mahogany  tree  hunter 
is  the  best  paid  and  the  most  important  labourer  in 
the  service.  Upon  his  skill  and  activity  largely 
depends  the  success  of  the  season.  Mahogany  trees 
do  not  grow  in  clumps  and  clusters,  but  are  scattered 
promiscuously  through  the  forests,  and  hidden  in  a 
dense  growth  of  underbrush,  vines,  and  creepers. 
It  requires  a skilful  and  experienced  woodsman  to 
find  them.  No  one  can  make  any  progress  in  a 
tropical  forest  without  the. aid  of  a machete , or  heavy 
bush  knife.  He  has  to  cut  his  way  step  by  step. 
The  mahogany  is  one  of  the  largest  and  tallest  of 
trees.  The  hunter  seeks  the  highest  ground,  climbs 
to  the  top  of  the  highest  tree,  and  surveys  the 
surrounding  country.  His  practised  eye  detects  the 
mahogany  by  its  peculiar  foliage ; he  counts  the 
trees  within  the  scope  of  his  vision,  notes  directions 
and  distances,  then  descends  and  cuts  a narrow  trail 
to  each  tree,  which  he  carefully  marks,  especially  if 
there  is  a rival  hunter  in  the  vicinity.  The  axemen 
follow  the  hunter,  and  after  them  go  the  sawyers 
and  hewers.  To  fell  a mahogany  tree  is  one  day’s 
task  for  two  men.  On  account  of  the  wide  spurs 
which  project  from  the  trunk  at  its  base,  scaffolds 
have  to  be  erected  and  the  tree  cut  off  above  the 
spurs,  which  leaves  a stump  from  io  to  15  feet  high. 
While  the  work  of  felling  and  hewing  is  in  progress, 
other  gangs  are  employed  in  making  roads  and 
bridges,  over  which  the  logs  are  to  be  hauled  to  the 
river.  One  wide  truck  pass,  as  it  is  called,  is  made 
through  the  centre  of  the  district  occupied  by  the 
works,  and  branch  roads  are  opened  from  the  main 
avenue  to  each  tree.  The  trucks  employed  are 
clumsy  and  antiquated  contrivances  ; the  wheels  are 
of  solid  wood,  made  by  sawing  off  the  end  of  a log 
and  fitting  iron  boxes  in  the  centre.  The  oxen 
which  draw  these  trucks  are  fed  on  the  leaves  and 
twigs  of  the  bread-nut  tree,  which  gives  them  more 
strength  and  power  of  endurance  than  any  other 
obtainable  food.  Mahogany  trees  give  each  from 
two  to  five  logs,  10  to  18  feet  long,  and  from  20  to 
44  inches  in  diameter  after  being  hewed.  The  truck- 
ing is  done  in  the  dry  season,  and  the  logs  collected 
on  the  bank  of  the  river,  and  made  ready  for  the 
floods  which  occur  on  the  largest  rivers  in  June  and 
July,  and  on  all  in  October  and  November.  The 


logs  are  turned  adrift  loose  and  caught  by  booms,  I 
Indians  and  Caribs  follow  the  logs  down  the  river 
to  release  those  which  are  caught  by  fallen  | 
trees  or  other  obstacles  in  the  river.  The  manu-  j 
facturing  process  consists  in  sawing  off  the  log  ends 
which  have  been  bruised  and  splintered  by  rocks  in 
the  transit  down  the  river,  and  in  re-lining  and  re- 
hewing the  logs  by  skilful  workmen,  who  give  them 
a smooth  and  even  surface.  The  logs  are  then  ( 
measured,  rolled  back  into  the  water  at  the  mouth  of 
the  river,  and  made  into  rafts  to  be  taken  to  the 
vessel,  which  is  anchored  outside  the  bar.  The  j 
building  of  sloops  and  small  schooners  for  the  coast*  \ 
ing  trade  is  an  important  industry  in  the  island.  4 
The  frames  of  such  vessels  are  made  of  mahogany,  J 
Santa  Maria,  and  other  native  woods  of  well-tested 
durability,  and  proof  against  the  ravages  of  worms 
which  abound  in  the  waters.  At  present  the  only 
woods  exported  from  Honduras  are  mahogany  and 
cedar  wood,  although  the  forests  abound  in  other 
varieties,  which  Consul  Burchard  states  are  quite  as 
useful  and  ornamental,  and  which  must  eventually 
become  known  in  foreign  markets,  and  open  “ New 
and  inviting  fields  for  industry  and  trade.” 


Notes  on  Books. 

-e> 

Laboratory  Work.  By  A.  G.  Earl,  M.A. 

London : Longmans.  1890. 

This  is  a practical  introduction  to  the  study  of 
physics.  A number  of  experiments  are  described — 
in  more  or  less  detail— and  the  conclusions  to  be 
drawn  from  them  pointed  out.  Mr.  Earl  commences 
with  the  “ Measurement  of  quantity  of  matter,”  and 
in  this  first  chapter  he  takes  the  student  from  the 
simplest  possible  experiment,  the  counterpoising  two 
pieces  of  wood,  equalising  them  by  cutting,  to  the 
use  of  the  vernier,  the  micrometer  screw,  and  the 
spherometer.  A chapter  on  “ Observations  on  changes 
in  position,”  commences  with  a description  of  the 
usual  means  of  defining  position  by  means  of  recti- 
linear co-ordinates  and  ends,  with  an  elementary 
machine — the  conversion  of  circular  into  rectilinear 
motion.  Chapters  follow  on  temperature,  statics, 
electricity,  and  chemistry,  all  treated  as  changes  in 
the  condition  of  matter,  and  all  as  a continuous  line 
of  experimental  investigation,  which  the  student  is 
expected  to  follow,  and  from  which  he  is  taught  to 
draw  certain  conclusions. 


General  Notes. 

— 

Royal  College  of  Science.— Dr.  C.  Le  Neve 
Foster,  Inspector  of  Mines  under  the  Home-office, 
son  of  the  late  Mr.  Peter  Le  Neve  Foster,  Secretary 
to  the  Society  of  Arts,  has  been  appointed  by  the 
Lord  President  of  the  Council,  Professor  of  Mining 
in  the  Royal  College  of  Science,  London,  with  which 
the  Royal  School  of  Mines  is  incorporated. 
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NOTICES. 

♦ 

JUVENILE  LECTURES. 

Mr.  E.  B.  Paulton,  M.A.,  gave  the  first 
of  his  course  of  Juvenile  Lectures  on  Wednes- 
day evening,  31st  ult.,  the  subject  being 
“ Mimicry  in  Animals.”  The  lecturer 
described  the  various  uses  of  colour  in 
animals,  and  illustrated  his  remarks  by  throw- 
ing upon  the  screen,  by  means  of  the  lantern, 
a large  number  of  coloured  figures  of  a variety 
of  animals,  such  as  spiders,  birds,  fish,  cater- 
pillars, moths,  crabs,  &c. 

The  first  group  illustrated  the  use  of  colour 
for  the  purposes  of  giving  pleasure,  and  of 
attracting  the  attention  of  other  animals  of 
the  same  species.  Here,  whatever  colour 
might  be  on  the  body  of  the  animal  was  pro- 
minently displayed,  and  when  there  was  no 
colour  on  the  body,  the  animal  would  gather 
together  beautiful  objects  to  attract,  as  was 
the  case  with  the  bower  bird. 

The  next  group  contained  numerous  in- 
stances of  the  use  of  colour  for  protection  and 
aggression.  In  the  case  of  protection,  the 
various  animals  assimilated  in  appearance 
to  the  branches  of  trees,  leaves,  and  other 
objects,  and  in  some  instances  the  animals 
were  shown  first  alone,  and  then  in  their 
natural  habitats,  when  it  was  most  difficult  to 
find  them  ; thus  the  pipe-fish  could  not  be 
distinguished  when  swimming  among  the  sea- 
grass.  Another  remarkable  instance  was  that  of 
a certain  spider,  which  resembled  a dead  object, 
and,  to  carry  out  the  illusion,  spun  an  uneven 
and  ragged-looking  web.  Another  branch  of 
the  protective  colours  contained  those  used  for 
warning.  Certain  animals  were  known  to  be 
disgusting,  as  the  skunk  ; dangerous,  as  wasps 


and  serpents ; and  others  were  disagreeable 
to  the  taste.  Here  the  object  was  to  make 
their  colour  specially  marked,  so  that  other 
animals  might  not  mistake  them  for  more  agree- 
able prey.  Some  animals,  to  escape  destruction, 
imitated  these  ; thus,  a certain  caterpillar,  in- 
stead of  being  lost  sight  of  by  its  likeness 
to  the  branch  of  a tree,  would  appear  like  a 
small  snake.  The  hermit  crab,  which  was 
apt  to  fall  an  easy  prey  to  the  ravenous  fish, 
saved  itself  by  making  sea  anemones  (which 
sting)  fix  themselves  on  the  shell  in  which  he 
seeks  shelter. 

The  last  group  was  that  of  the  animals 
whose  only  hope  of  protection  is  found  in  con- 
gregation, and  these  are  marked  by  a white 
spot  on  their  back  or  tails.  This  was  illus- 
trated by  an  assembly  of  rabbits,  the  white  of 
whose  tails  helps  to  point  out  the  means 
of  escape  to  those  who  follow  them.  Without 
some  such  aid,  the  solitary  rabbit  is  apt  to  lose 
his  way. 


Mr.  Paulton  will  deliver  the  second  lecture 
of  the  course,  which  will  be  devoted  more 
particularly  to  Mimicry,  on  Wednesday  next, 
the  7th  inst.,  at  seven  o’clock. 


EX  A MINA  TION  PRIZES. 

The  Council  of  the  Society  have  determined 
to  offer  the  following  prizes,  in  connection  with 
the  Society’s  Examinations  for  the  year  1891, 
out  of  the  funds  which  have  been  placed  at 
their  disposal  for  the  purpose  by  the  Worshipful 
Companies  of  Goldsmiths,  Mercers,  Salters, 
and  Skinners  : — A first  prize  of  £5,  and  a 
second  prize  of  £2,  in  each  of  the  following 
subjects : English,  Commercial  Geography) 
French,  German,  and  Portuguese. 

The  prizes  will  only  be  awarded  to  candi- 
dates who  have  taken  first-class  certificates, 
and  are  certified  as  proficient  by  the  examiner 
in  each  subject. 

In  addition  to  the  above  prizes,  the  Cloth- 
workers’  Company  offer  first,  second,  and 
third  prizes,  of  £$,  £$,  and  £2  respectively, 
to  candidates  obtaining  a first-class  certifi- 
cate in  Italian  or  in  Spanish. 

The  above  prizes  are  additional  to  the 
Bronze  Medals,  which  will  be  awarded  to  the 
candidates  obtaining  the  highest  number  of 
marks  in  the  first-class  of  each  subject,  under 
the  conditions  stated  in  the  Programme  of 
Examinations. 


94- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[ January  2,  1891. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal , cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
GASEOUS  ILLUMIN  AN  TS. 

By  Prof.  Vivian  B.  Lewes. 

Lecture  II.  — Delivered  December  i,  18,0. 

Having  collected  the  known  facts  bearing 
upon  the  cause  of  luminosity  of  flames  burning 
under  ordinary  atmospheric  conditions,  and 
having  seen  that  such  luminosity  is  governed 
by  the  separation  of  nascent  carbon  due  to 
the  decomposition  by  the  heat  of  the  flame  of 
heavy  hydrocarbons  present  in  the  gas,  it 
is  evident  that  anything  which  affects  the 
quantity  of  hydrocarbons  present,  the  ease 
with  which  they  decompose  or  the  temperature 
of  the  flame  must  also  affect  the  luminosity, 
whilst  a great  deal  will  also  depend  upon  the 
characteristic  properties  of  the  portions  of 
the  gas  whichact  as  carriers  of  the  illuminating 
compounds.  In  the  various  analyses  of  illu- 
minating gases,  the  heavy  hydrocarbons  are  as 
a rule  expressed  as  “ illuminants,”  and  used 
to  be  considered  to  consist  mainly  of  ethylene, 
an  idea  which  the  researches  of  the  last  few 
years  have  shown  to  be  totally  erroneous. 
Besides  ethylene  there  are  undoubtedly  pre- 
sent benzene,  propylene,  butylene,  and  acety- 
lene, and  also  such  members  of  the  paraffin 
series  as  ethane,  propane,  and  butane, 
whilst,  under  certain  circumstances,  crotony- 
lene,  terene,  allylene,  and  others  are  present, 
so  that  the  determination  of  the  illuminants  is 
by  no  ipeqn§  tbe  simple  process  one  would 


imagine  it  to  be  from  the  directions  given  in 
most  text-books  on  gas  analysis. 

The  illuminants  present  in  any  given  sample 
of  coal  gas  depend  upon  (1)  the  kind  of  coal 
used,  (2)  the  temperature  at  which  the  coal  is 
distilled,  and  (3)  the  length  of  time  during 
which  the  gas  is  in  contact  with  the  heated 
sides  of  the  retort,  and  also  the  time  during 
which  it  is  in  contact  with  the  liquid  pro 
ducts  of  the  distillation. 

1.  The  kind  of  coal  used. 

In  an  important  paper  read  before  the 
Society  of  Chemical  Industry  in  January,  1885, 
Mr.  G.  E.  Davis  describes  experiments  on 
the  hydrocarbons  in  ordinary  and  cannel  gas, 
in  which  he  passed  large  volumes  of  the  gases 
through  olive  oil.  This  oil  has  the  power  of 
absorbing  any  hydrocarbon  vapours  of  com- 
pounds liquid  at  ordinary  temperatures,  which 
are  being  borne  along  as  vapour  by  the  carry- 
ing power  of  the  hydrogen  present  in  the  gas. 
He  found  that  illuminating  gas  from  17  to 
19  candle  power  was  reduced  to  8,  and  that, 
on  recovering  the  hydrocarbons  from  the 
absorbent,  a very  small  fraction,  not  exceed- 
ing 2 per  cent.,  had  a boiling  point  below  8o° 
C.  ; whilst  with  cannel  gas,  having  an  illu- 
minating power  of  27  candles,  on  passing 
through  the  olive  oil  the  candle-power  fell 
to  19.  The  hydrocarbons,  on  being  sepa- 
rated, proved  to  be  very  different,  29-9  per 
cent,  boiling  below  8o°  C.  ; whilst  12  per  cent, 
had  a boiling  point  below  230  C.,  and  pro- 
bably consisted  of  crotonylene. 

2.  The  temperature  at  which  the  coal  is 
distilled. 

As  the  temperature  is  increased,  the  yield 
of  gas  from  a given  weight  of  coal  also 
increases,  but  with  the  increase  of  volume 
there  is  a marked  decrease  in  the  illuminating 
value  of  the  gas  evolved.  Mr.  Lewis  T. 
Wright,  in  a series  of  experiments  ( Journal 
of  the  Chemical  Society,  1884,  p.  99),  found 
that  when  four  portions  of  the  same  coal  were 
distilled  at  temperatures  ranging  from  a dull 
red  heat  to  the  highest  temperature  attainable 
in  an  iron  retort,  that  he  got  the  following 
results  as  to  yield  and  illuminating  power  : — ■ 


Temperature. 

Gas  per  ton. 

Illuminating 

power. 

Total  candles 
per  ton. 

I.  Dull  red  

8,250 

20’5 

33,95° 

II.  Hotter  

9,693 

17-8 

34,5i° 

III.  Hotter  

10,821 

16  7 

36,140 

XY,  Bright  orange 

I2,QQ6  • 

I5‘6 

37q6Q 

January  2 1891  ] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


95 


Composition  of  the  Gas. 


I. 

II. 

IV. 

Hjdrogen 

38-09 

43*77 

48*02 

Marsh  gas  

42-72 

3450 

30-70 

Olefines 

7’55 

5‘8j 

4’S1 

Carbon  Monocide 

8 72 

1250 

13-96 

Nitrogen  

2 92 

3 40 

28c 

The  gas  analysis  of  No.  III.  was  lost,  but 
the  illuminating  power  shows  that  it  is  inter- 
mediate in  composition  between  II.  and  IV. 

From  this  it  will  be  seen  that  with  the  in- 
crease of  temperature  the  hydrocarbons  (the 
olefines  and  marsh  gas  series)  gradually  break 
up,  depositing  carbon  in  the  crown  of  the 
retort,  and  liberating  hydrogen,  the  per- 
centage of  which  steadily  increases  with  the 
rise  of  temperature. 

This  breaking  down  of  the  hydrocarbons  does 
not  proceed  in  any  regular  progression,  bodies 
being  built  up  as  well  as  broken  down  during 
the  action,  the  general  tendency  being,  how- 
ever, to  form  simple  molecules  until  at  last 
complete  decomposition  ensues,  the  higher 
members  of  the  paraffin  series  being  probably 
converted  into  paraffins  and  olefines  of  lower 
molecular  weight.  Butane,  for  instance,  at  a 
high  temperature  is  resolved  into  ethane  and 
ethylene,  whilst  at  a still  higher  temperature 
ethylene  will  form  ethane  and  acetylene,  and 
still  further  break  up  into  methane  and  carbon, 
the  methane  itself  being  at  last  broken  up. 
Indeed  the  heavy  hydrocarbons  undergo  such 
analytical  and  synthetical  changes  at  a high 
temperature  that,  given  any  member  of  the 
series,  you  may  have  it  resolved  into  carbon 
and  hydrogen  under  one  set  of  circum- 
stances, whilst  under  others  methane  may  be- 
come converted  at  high  temperatures  into 
napthalene  and  acetylene,  and  it  is  this  fact 
which  gives  such  varying  composition  to  the 
illuminants  present  in  the  gas. 

3.  The  length  of  time  during  which  the  gas 
is  in  contact  with  the  heated  sides  of  the  retort 
and  with  the  liquid  products  of  distillation. 

When  once  evolved,  the  gas  should  not 
remain  longer  than  necessary  in  the  retort,  as 
the  sides  being  at  a higher  temperature  than 
the  charge,  the  hydrocarbons  present  become 
broken  down  in  the  way  previously  indicated 
with  deposition  of  carbon  in  the  crown  of  the 
retort.  If  the  gas  remains  in  contact  with 
the  tarry  products  of  distillation,  the  tar  will 
absorb  a considerable  amount  of  the  volatile 


hydrocarbon  vapour  and  seriously  impair  the 
illuminating  value  of  the  gas,  becoming  itself 
much  more  liquid,  so  that  the  gas  should  be 
removed  from  the  presence  of  tar  before  the 
latter  has  time  to  cool. 

All  analyses  of  coal  gas  have  so  far  been 
founded  on  the  assumption  that  the  “ illumi- 
nants, the  heavy  hydrocarbons  responsible 
for  the  illuminating  power,  could  be  absorbed 
by  fuming  sulphuric  acid,  chlorine,  or  bromine. 
This,  however,  is  undoubtedly  not  the  case. 
Mr.  Wright  has  shown  that  when  coal  gas  has 
been  treated  with  fuming  sulphuric  acid,  the 
residual  gas  still  retains  from  32-55  per  cent, 
of  its  original  luminosity,  and  although  this 
may  be  to  a certain  extent  due  to  the  methane, 
which  at  high  temperatures  becomes  slightly 
luminous,  still  it  is  certain  that  a considerable 
per-centage  is  due  to  the  higher  members  of  the 
paraffin  series  not  absorbed  by  the  fuming  sul- 
phuric acid,  and  which  the  methods  of  analysis 
usually  employed  utterly  fail  to  detect.  In- 
deed, given  a gas  containing  any  member  of 
the  paraffin  series  other  than  methane,  the 
analytical  results  are  not  only  incorrect,  but 
very  misleading,  as  the  per-centages  of  hydro- 
gen and  methane  present  will  be  absolutely 
nullified  by  a very  small  quantity  of  the  higher 
hydrocarbons. 

In  the  analysis  of  an  illuminating  gas  of 
the  kind  generally  supplied  up  to  a few  months 
ago,  the  general  process  of  analysis  consisted 
in  taking  a measured  volume  of  the  gas  over 
mercury,  and 

1.  Absorbing  sulphuretted  hydrogen  by 
manganese  dioxide  impregnated  with  phos- 
phoric acid. 

2.  Absorbing  carbon  dioxide  by  potash. 

3.  Absorbing  oxygen  by  alkaline  pyrogallate. 

4.  Absorbing  the  “illuminants”  with  sul- 
phur trioxide  dissolved  in  Nordhausen  sul- 
phuric acid,  and  washing  the  remaining  gas 
with  potash  to  remove  any  sulphur  dioxide 
from  the  acid  used. 

5.  Absorbing  carbon  monoxide  with  acid 
cuprous  chloride. 

The  residual  gas  was  then  looked  upon  as 
consisting  of  methane,  hydrogen,  and  nitrogen, 
and  was  exploded  with  excess  of  oxygen  over 
mercury.  The  volume  of  carbon  dioxide 
formed  was  estimated  by  absorption  with 
potash,  and  gave  the  volume  of  methane, 
whilst  the  residual  gas,  after  the  removal  of 
excess  of  hydrogen  by  potassic  pyrogallate 
was  looked  upon  as  nitrogen,  and  the  hydrogen 
was  obtained  by  difference.  This  method,  as 
employed  by  Bunsen,  gave  results  which  were 
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approximately  correct,  but  inasmuch  as  the 
absorbents  had  to  be  introduced  into  the 
measuring-  eudiometer  on  various  absorbent 
substances,  and  as  it  was  also  hampered 
by  a mass  of  necessary  corrections,  the  time 
taken  by  an  analysis  was  enormous.  The 
results  also,  when  obtained,  gave  practi- 
cally no  insight  into  the  composition  of  the 
gas,  and  this  method,  as  well  as  the  suc- 
ceeding ones,  was  open  to  a grave  objection 
which  will  be  discussed  later  on.  The  first 
steps  towards  simplifying  the  process  were 
made  by  Prof.  MacLeod  in  his  modification  of 
the  Frankland-Ward  apparatus,  and  was  still 
further  improved  upon  by  Mr.  Thomas,  but 
the  apparatus  still  remained  too  ponderous,  and 
the  process  too  long  for  technical  analysis, 
where  the  operation  must  be  performed  in  at 
most  two  hours,  in  order  to  be  of  use  to 
the  gas  manager  or  experimentalist  desirous 
of  checking  the  actions  going  on  in  any  pro- 
cess. The  next  step  was  the  introduction  of 
Stead’s  apparatus,  in  which  mercury  was 
used,  and  in  which  also  very  convenient 
arrangements  were  made  for  transferring  the 
gas  to  the  laboratory  vessels,  and  bringing 
them  back  to  the  measuring  tube  eudiometer ; 
and,  finally,  accuracy  has  been  still  more 
sacrificed  to  speed  in  the  Orset-Meucke  and 
Hempsel’s  burette,  which  atones,  as  far  as 
possible,  for  the  errors  introduced  from  the 
use  of  water  instead  of  mercury,  by  the  large 
volumes  of  gas  which  can  be  worked  with  at  a 
time. 

The  processes  instituted  by  Bunsen,  and 
used  with  all  forms  of  mercury  apparatus, 
have  several  drawbacks,  the  chief  one  being 
that  the  residue  left  after  absorptiop  with 
cuprous  chloride  was  looked  upon  as  hydrogen, 
methane,  and  nitrogen,  and  that  these  were 
estimated  by  explosion  with  oxygen,  and  the 
volume  of  carbon  dioxide  formed  was  taken  as 
representing  the  volume  of  methane. 

Now  all  researches  on  the  composition  of 
coal  gas  point  to  the  presence  of  ethane,  and 
probably  higher  members  of  the  marsh-gas 
series,  whilst  in  carburetted  gases  they  are 
undoubtedly  present  to  a far  higher  extent. 

Ethane,  propane,  and  butane,  have  all  been 
shown  to  be  present  in  small  quantities,  and 
as  ethane  gives  double  its  own  volume  of 
carbon  dioxide,  propane  three  times,  and 
butane  four  times  its  volume,  it  is  evident  that 
exploding  with  oxygen,  and  taking  the  volume 
of  carbon  dioxide  as  representing  marsh  gas, 
will  undoubtedly  give  too  high  results  with  an 
ordinary  coal  gas,  whilst  with  a carburetted 


gas  it  will  render  the  whole  analysis  useless  ; 
moreover,  the  free  oxygen  is  next  absorbed 
and  the  remainder  taken  as  nitrogen,  whilst 
the  volume  of  gas  after  absorption  by  cuprous 
chloride,  less  the  marsh  gas,  and  nitrogen 
obtained  as  above  is  taken  as  representing 
the  hydrogen  in  the  gas.  The  result  being 
that  the  hydrogen  is  always  far  too  low,  not 
only  because  the  volume  of  marsh  gas  is  too 
high,  but  also  because  the  residual  nitrogen 
having  to  bear  the  brunt  of  all  the  errors  of 
analysis  throughout  some  seven  or  eight 
absorptions  is  also  nearly  always  too  high. 

These  palpable  errors  in  the  quantity  of 
marsh  gas  and  hydrogen  also  render  worthless 
the  calculation  of  the  carbon  and  hydrogen 
density  of  the  gas,  on  which  great  stress  has 
been  laid  by  previous  observers,  so  that  on 
the  whole  it  is  not  to  be  wondered  at  that  no 
relation  has  been  discovered  between  the 
carbon  and  hydrogen  density  and  the  illumi- 
nating value  of  the  ccal  gas. 

With  the  more  rapid  methods  of  technical 
analysis,  it  is  evident  that  no  explosion  over 
water  and  subsequent  measurements  of  carbon 
dioxide  could  give  satisfactory  or  even  ap- 
proximate results,  as  the  pressure  at  the 
moment  of  explosion,  and  subsequent  reduction 
of  pressure,  causes  the  water  to  effervesce  like 
soda-water,  from  the  absorption,  and  then 
liberation  of  the  carbon  dioxide ; and  as  this 
washes  other  gases  dissolved  in  the  water  out 
of  it,  and  leaves  an  indefinite  quantity  of 
carbon  dioxide  in  solution,  any  such  process 
must  be  discarded. 

These  troubles  have  induced  chemists  to 
suggest  several  modifications  in  the  process, 
some  of  which  aim  at  doing  away  altogether 
with  explosion.  Some  of  these,  like  the  pro- 
cess of  burning  H.,but  not  methane,  by  passage 
over  palladium  asbestos,  are  of  great  value, 
whilst  others  are  of  not  much  practical  value. 
The  last  method  proposed  for  the  analysis  of 
coal  gas,  without  explosion,  was  published  this 
year,  and  consisted  of — 

1.  Absorbing  the  illuminants  by  strong 
alcohol. 

2.  Absorbing  carbon  dioxide  by  potash. 

3.  Absorbing  oxygen  by  pyrogallate  of 
potash. 

4.  Absorbing  carbon  monoxide  by  cuprous 
chloride. 

5.  Absorbing  hydrogen  by  alkaline  solution 
of  permanganate  of  potash,  and  calling  the 
residual  gas,  methane  and  nitrogen. 

The  objections  to  this  process  are,  that 
alcohol  not  only  absorbs  the  illuminants,  but 
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also  a very  large  per-centage — say  50  per 
cent.— of  the  methane,  with  considerable 
rapidity ; that  after  washing  with  water  from 
the  alcohol  vapours,  it  would  be  useless  to 
e\-pect  an  exact  determination  of  carbon 
dioxide,  as  it  has  been  mostly  dissolved  by 
the  water ; and  finally,  that,  as  far  as  my 
experiments  have  at  present  gone,  alkaline 
permanganate  is  not  a reliable  absorbent  for 
hydrogen. 

I am,  at  the  present  time,  working  at  the 
various  processes  of  gas  analysis  and  checking 
mixtures  of  pure  hydrocarbons,  work  I hope 
to  have  ready  for  publication  early  next 
year ; but  so  far  the  general  scheme  of  analysis 
which  1 am  following,  and  which  gives  me 
the  best  and  most  instructive  results,  is  as 
follows : — 

Two  Stead’s  apparatus  are  taken  and  placed 
with  the  entrance  tubes  end  to  end,  and  are 
filled,  the  one  with  distilled  water  saturated 
with  air,  and  the  other  with  clean  pure 
mercury.  The  gas  to  be  tested  is  collected  in 
one  of  the  Stead  absorbing  tubes  over  water, 
so  as  to  be  saturated,  and  is  then  transferred 
over  mercury  in  the  eudiometer  tube  of  the 
apparatus,  and  is  measured  and  passed  into 
sodic  hydrate,  to  absorb  the  small  traces  of 
carbon  dioxide  to  be  found  in  the  highly  purified 
London  gas.  (When  present  in  only  small 
traces,  the  amount  of  the  carbon  dioxide  lost 
by  water  saturation  cannot  be  detected.)  After 
absorption  of  carbon  dioxide  the  gas  is  run 
into  the  second  apparatus,  and  the  oxygen 
estimated  by  absorption  with  alkaline  pyro- 
gallate,  which  must  be  strong  and  fresh, 
containing  about  25  grams  of  pyrogallic 
acid  dissolved  in  50  grams  of  sodic  hydrate 
in  200  of  water.  (It  is  absolutely  essential 
that  the  solution  should  be  fresh,  as,  after 
keeping  for  some  time,  it  will  evolve  a 
considerable  amount  of  carbon  monoxide.) 
After  absorption  with  pyrogallate,  the  gas 
is  run  back  into  the  eudiometer  of  the 
apparatus,  and  is  measured  over  water.  The 
heavy  hydrocarbons  have  now  to  be  estimated, 
and  inasmuch  as  benzene  is  one  of  the  most 
valuable  illuminants  in  the  coal  gas,  it  would 
be  of  great  value  if  any  absorbent  could  be 
found  which  would  separate  the  benzene  and 
ethylene  series;  but  unfortuuatelysuchdoesnot, 
as  far  as  we  know,  exist,  the  ordinary  absorbents 
having  the  following  drawbacks  : — (1)  Nord- 
hausen  sulphuric  acid,  in  which  sulphur  tri- 
oxide has  been  dissolved  until  it  will  solidify  on 
cooling,  absorbs  both  ethylene  and  benzene, 
and  therefore  cannot  be  used  to  separate  them. 


(2)  Fuming  nitric  acid  is  a good  absorbent  for 
both  series.  (3)  Bromine  water,  or  a potassic 
bromide  solution  of  bromine,  acts  more  rapidly 
on  ethylene  than  on  benzene  ; but  undoubtedly 
does  absorb  a considerable  quantity  of  the 
latter  if  in  contact  with  a mixture  of  the  two. 
(4)  None  of  the  above  affect  the  methane 
series  in  diffused  daylight.  The  nearest 
approximate  result  is  obtained  by  treating  the 
gas  first  with  strong  bromine  water,  but  not 
leaving  it  too  long  in  contact  with  it,  and  then 
removing  bromine  vapour  over  sodic  hydrate, 
the  absorption  being  taken  as  ethylene  series  ; 
whilst  the  benzene  is  then  absorbed  by  fuming 
nitric  acid,  or  saturated  Nordhausen  acid, 
acid  fumes  being  removed  in  the  sodic 
hydrate  tube  before  measurement  over  water. 
It  is  then  passed  into  an  absorption  tube, 
filled  with  a fresh  solution  of  ammoniacal 
cuprous  chloride,  to  absorb  carbon  monoxide. 
(This  must  not  be  used  for  more  than  six  deter- 
minations of  an  ordinary  coal  gas  containing 
say,  3 to  6 per  cent,  of  carbon  monoxide,  or 
three  of  a carburetted  water  gas,  as  after  much 
carbon  monoxide  has  been  absorbed,  the 
solution  has  a tendency  to  again  give  up  small 
quantities  of  the  gas.)  The  gas  is  now  re- 
turned to  the  mercury  eudiometer  tube,  and, 
after  measurement,  is  passed  into  an  absorp- 
tion tube  with  paraffin  oil  previously  heated, 
until  everything  which  will  distil  at  ioo°  C. 
has  gone  off,  which  absorbs  ethane,  propane, 
and  a good  deal  of  methane.  The  residue  is 
now  washed  and  mixed  with  oxygen  (which 
has  itself  been  analysed,  so  that  the  per-centage 
of  nitrogen  and  foreign  gases  in  it  are  known), 
the  mixture  is  exploded  over  mercury,  and 
the  carbon  dioxide  formed  is  estimated.  The 
volume  of  carbon  dioxide  formed,  plus  the 
volume  of  gas  absorbed  by  the  paraffin  oil, 
then  gives  the  volume  of  gases  in  the  methane 
series.  A fresh  portion  of  gas  is  now  taken 
over  mercury,  and  is  exploded  with  excess  of 
analysed  oxygen,  the  carbon  dioxide  is 
absorbed  by  sodic  hydrate  and  the  oxygen 
by  pyrogallate,  and  the  residue  will  be  the 
nitrogen,  the  hydrogen  being  determined  by 
difference. 

It  must,  however,  be  clearly  borne  in  mind 
that  any  such  separation  of  the  ethylene  and 
benzene  is  not  in  any  way  accurate.  The  ab- 
sorbtions  by  bromine  water  and  nitric  acid, 
when  added  together,  give  the  true  quantity  of 
olefines,  whilst  the  volume  absorbed  by  the 
paraffin  oil  added  to  the  volume  of  carbon 
dioxide  found  during  explosion,  gives  accurately 
the  volumes  of  gase9  in  the  methane  series,  but 
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beyond  this  any  subdivision  of  the  constituents 
is  purely  approximate.  In  this  way  an 
analysis  of  South  Metropolitan  gas  shows  : — 


llluminants 


Hydrogen  47  9 

( leS"e  SfS  | I ig 1 Hydrocar- 

1 Methane  series  J j „ 6 pe?  cnt. 

Carbon  monoxide 6‘o 

Carbon  dioxide  o-o 


Cxygen  0-5 

Nitrogen o‘o 


lOO’O 


In  such  an  analysis  no  pretence  is  made 
that  the  exact  per-centage  of  the  various 
illuminants  is  given,  but  the  total  of  the  illu- 
minants  is  accurate,  and  their  rough  sub- 
division gives  a far  clearer  insight  into  the 
characters  of  the  gas  than  the  more  pretentious 
and  more  faulty  analysis  we  have  been  in  the 
habit  of  arguing  upon. 

It  must  be  clearly  borne  in  mind  that  I only 
put  this  scheme  of  analysis  forward  to  meet 
the  need  now  rapidly  arising  for  a method 
which  will  show  whether  we  are  dealing  with 
an  ordinary  coal  gas  enriched  by  cannel,  a 
coal  gas  carburetted  with  either  gasoline 
or  oil  gas,  or  with  a coal  gas  enriched  by 
highly  carburetted  water  gas.  In  the  first 
case  the  ethylene  and  benzene  series  will  be 
found  well  represented,  whilst  the  carbon 
monoxide  is  low.  In  the  second  the  amount 
of  hydrocarbons  in  the  methane  series  will 
have  increased,  and  if  oil  gas  has  been 
used,  a small  increase  in  carbon  monoxide 
may  also  be  noticed,  whilst  the  presence  of 
carburetted  water  gas  at  once  brings  up 
the  quantity  of  carbon  monoxide,  and  the 
members  of  the  methane  series  become  the 
important  illuminants.  The  illuminating 
value  of  the  hydrocarbons  present  in  the 
coal  gas  vary  very  greatly,  the  illuminating 
power  increasing  very  rapidly  with  the  number 
of  carbon  atoms  in  the  molecule,  and  a rough 
idea  of  the  value  of  the  hydrocarbons  in  the 
various  series  may  be  obtained  from  the  illu- 
minating values  of  those  experimented  with 
by  Frankland  and  Thorne,  Knublauch,  and 
others. 


Illuminating  Value  of  Hydrocarbons  per 


5 Cubic  Feet 

of  Vapour. 

Methane  

Ethane 

...  357 

J 9 

Propane  

Ethylene  

99 

Benzene  

99 

Toluene 

99 

Naphthalene 

99 

The  two  latter  being  calculated  from  Knub- 
lauch’s  figures.  From  this  it  is  seen  that  the 
illuminating  value  of  benzene  and  the  other 
hydrocarbons  of  that  series  are  enormously 
more  valuable  than  members  of  the  methane 
series,  and  there  is  little  doubt  but  that  these 
bodies  carried  as  vapours  by  the  gas  are  the 
most  important  of  the  illuminants,  their 
presence  being  amply  proved  by  the  fact  that 
on  compressing  coal  gas  under  a pressure  of 
14  atmospheres,  i.e  , 14  X 15  lbs.  on  the  square 
inch,  benzene,  xylene,  and  other  members  of 
that  series  can  be  separated  out  as  a liquid. 

The  action  of  the  diluents  present  in  coal 
gas  upon  its  illuminating  power  has  been 
determined  by  taking  ethylene  with  an  illum- 
inating power  of  68  5 candles,  as  a representa- 
tive of  the  hydrocarbons  present  in  coal  gas, 
and  diluting  with  the  various  diluents  present 
in  coal  gas.  By  this  process  the  following 
results  were  obtained  by  Dr.  Percy  Frank- 
land : — 


Combustible  Diluents. 


Diluent. 

Per- 

centage 

Ethylene. 

Per- 

centage 

Diluent. 

Candle-power 
per  5 c.ft. 
per  hour. 

( 

7775 

22-45 

54-58 

68-39 

31-61 

49-37 

5378 

46-42 

3921 

H)  drogen  . . . ■{ 

35-47 

64-53 

3085 

26  08 

73-92 

22-84 

13*37 

86  63 

6'73 

{ 

io-o 

90-0 

0-00 

( 

81-65 

18-35 

55-27 

67-75 

32-25 

47-73 

Carbon  mon-  1 

46-30 

53-7o 

33  09 

■l 

oxide  .... 

37V4 

62-06 

26-52 

28-73 

71-27 

13-26 

23-89 

76-11 

6-56 

1 

20-0 

80  0 

0-00 

/ 

00 

Cm 

^Cn 

14-33 

57-91 

| 

69-09 

30-91 

47-88 

Methane  . . . . ■* 

57-74 

42-26 

40-42 

35-90 

64-10 

33'i7 

I3-CO 

0 

p 

ocT 

19-35 

i 

7- 87 

92-13 

I7-59 

These  results  show  that,  with  the  com- 
bustible diluents,  hydrogen  reduces  the  illumi- 
nating power  least  with  large  quantities  of  the 
hydrocarbons,  but  that  methane  is  preferable 
when  in  excess,  as  with  lowper-centages  of  the 
illuminant,  especially  when  burnt  at  a high 
temperature,  methane  itself  becomes  a feeble 
illumirating  agent. 
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This  is  due  to  the  fact  that,  although,  when 
the  marsh  gas  or  methane  burns  at  ordinary 
temperatures,  it  is  nonduminous,  at  a high 
temperature,  some  of  it  is  broken  up  into 
acetylene,  which  gives  it  distinct  luminosity. 

Carbon  monoxide  is  the  most  injurious  of 
the  combustible  illuminants,  80  per  cent, 
mixed  with  ethylene  rendering  it  non-lumi- 
nous,  a result  which  would  require  90  per 
cent,  of  hydrogen. 

The  influence  of  incombustible  diluents  on 
the  illuminating  power  of  flames  containing 
I hydrocarbons  has  been  also  determined,  with 
the  following  results  : — 


Nox-Combcstible  Diluenis. 


Per- 

Per- 

Candle-power 

Diluent. 

centage 

centage 

per  5 c.  ft. 

Ethylene. 

Diluent. 

of  Gas. 

( 

93-68 

632 

55'52 

90-59 

q-41 

5I-8r 

89-03 

10-97 

49-98 

Carbon 
dioxide  . . 

8r-73 

7075 

64-14 

18-27 

29-25 

35-85 

42-81 

33-23 

26-52 

52-94 

47*06 

14-72 

45'6i 

54’39 

7-49 

400 

60  0 

oco 

( 

84-69 

15-3* 

51-96 

71-12 

28-88 

39-58 

Nitrogen 

59*93 

47-08 

40-07 

59-92 

29-64 

20-8l 

{ 

36-24 

63-76 

11-82 

2881 

71-19 

7-20 

( 

82-57 

i7’43 

7093 

80-67 

J9-33 

72-53 

Oxygen  ....-{ 

75  51 

24-49 

74-19 

1 

! 

68-50 

3i-5o 

71-17 

l 

60-69 

39'3r 

Explosion. 

r 

79-68 

20-32 

54-45 

6715 

32-85 

45-84 

55-92 

44-08 

37*i6 

Air  ^ 

42-69 

57-3I 

26-78 

33  91 

66-09 

l6*22 

22-31 

77-69 

o-6i 

\ 

13-3* 

86-69 

Explosion. 

Whilst  moisture  when  present  to  the  extent  of 
2 per  cent,  (the  proportion  present  in  coal 
gas  saturated  at  2 o°  C.,  and  760  mm.)  in 
ethylene,  reduces  the  illuminating  power  3*6 
per  cent.,  or  in  coal  gas  3*3  per  cent. 

Of  the  inert  or  non-combustible  diluents, 
therefore,  carbon  dioxide  is  the  most  injurious, 
and  atmospheric  air  is  the  least  harmful. 


Wurtz  has  also  determined  the  loss  of  light 
incidental  on  addition  of  air  to  coal  gas,  and 
gives  the  following  results  : — 


Added  Per-centage 

air.  loss  of  light. 

3 00  j5‘69 

4 96  23-83 

i r *7 1 41-46 

16  18  57-53 

25-00  8-j-oo 


The  addition  of  oxygen  to  gases  rich  in 
hydrocarbons  causes  an  increase  in  the  illu- 
minating power,  up  to  a certain  point.  The 
temperature  of  the  flame  is  increased  by 
burning  up  the  hydrogen  of  the  hydrocarbons, 
and  rendering  the  carbon  incandescent  with- 
out diluting  the  flame  with  nitrogen  to  the 
extent  which  would  have  been  necessary  had 
air  been  used  for  the  purpose. 

The  effect  of  such  gases  as  hydrogen,  marsh 
gas,  and  carbon  monoxide  is  simply  to  dilute 
the  flame  and,  by  separating  the  molecules  of 
the  hydrocarbons,  to  make  them  more  difficult 
to  decompose ; whilst  such  bodies  as  the 
carbon  dioxide,  nitrogen,  air  and  water  vapour 
not  only  dilute  but  also  cool  the  flame,  as 
they  do  not  add  to  the  heat  by  any  action  of 
their  own,  and  have  to  be  heated  up  to  the 
same  temperature  as  the  flame  itself. 

Rosette  determined  the  temperature  of  a 
gas  flame  diluted  with  air,  nitrogen,  and 
carbon  dioxide  respectively,  and  found  that  it 
was  least  with  the  carbon  dioxide  and  highest 
with  air,  a result  which  agrees  with  Dr.  Frank- 
land’s  determination  of  illuminating  power. 
His  figures  are  : — 


Volumes  taken. 

Temperature. 

Gas. 

Diluent. 

Air. 

Nitrogen. 

i Carbon 
dioxide. 

* C. 

0 C. 

"C. 

I vol. 

I vol. 

— 

I,l8o 

1,100 

I ,» 

2 „ 

1,260 

1,150 

880 

1 „ 

3 >> 

1, 1 16 

1,040 

V, 

CO 

O 

Miscellaneous. 

♦ — 

HOME  INDUSTRIES  IN  GERMANY. 

The  United  States  Commercial  Agent  at  Mayence 
says  in  his  last  report  that  one  of  the  marked  features 
of  industrial  life  in  Germany  is  the  making  of  articles 
in  what  is  known  as  home  industry,  in  which  descrip* 
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tion  of  work  many  thousands  of  people — men, 
women  and  children— are  engaged.  This  home  in- 
dustry is  the  making  of  different  articles  at  home, 
frequently  in  out  of  the  way  places  and  villages,  often 
in  mountainous  regions,  where  the  people  are  poor 
and  get  a precarious  livelihood  from  the  soil.  The 
work  is  generally  done  by  hand,  but  the  use  of 
simple  machinery  does  not  take  it  out  of  the  category 
of  home  industry,  so  long  as  it  does  not  assume  the 
form  of  regular  factory  work.  The  work  may  be 
done  alone  or  with  the  aid  of  the  family,  and  even 
hired  labour  may  be  used,  provided  the  employer 
works  in  the  double  capacity  of  worker  for  another 
and  an  employer  of  workmen.  The  workers  in  home 
industry  provide  their  own  raw  materials,  or  these 
raw  materials  are  supplied  by  the  tradesmen  and 
manufacturers  for  whom  the  work  is  performed — 
both  are  customary.  The  articles  made  may  be 
executed  on  orders,  or  made  up  with  a view  to  the 
sale  of  them  to  the  first  dealer  who  comes.  As 
regards  the  distribution  of  the  home  industry,  it  is 
carried  on  chiefly  in  that  part  of  the  empire  which 
extends  from  the  basin  of  the  Glatzer  mountains 
along  the  Bohemian  frontier  to  the  Fichtel-Gebirge, 
and  thence  northwards  to  the  Eichsfeld,  taking  in 
Liegnitz,  Breslau,  Bautzen,  Dresden,  Leipsic,' 
Zwickau,  Upper  Franconia,  and  the  Thuringian 
States,  as  well  as  the  Prussian  district  of  Erfurt. 
In  addition,  a few  large  home  industrial  districts  are 
met  with  on  the  western  frontier,  such  as  those  of 
Diisseldorf,  Aix  - la  - Chapelle,  Lower  Alsace  and 
Lorraine,  as  well  as  in  the  Black  Forest.  In  the 
cities  of  Berlin  and  Bremen,  home  industries  are 
largely  engaged  in.  In  the  districts  of  Bautzen, 
Liegnitz,  and  Breslau,  it  is  chiefly  the  making  of 
linen  and  cotton  goods  that  occupies  the  people  ; in 
the  districts  of  Zwickau  and  Leipsic,  and  in  the  two 
Reusses  and  in  Saxe-Weimar  it  is  the  making  of 
hosiery,  and  of  cotton  and  woollen  goods ; in  the 
district  of  Erfurt  and  in  Schaumburg-Lippe,  it  is  the 
linen  industry  that  mostly  prevails;  in  a part  of 
Thuringia,  it  is  the  making  of  toys.  The  home 
industry  on  the  Lower  Rhine,  as  at  Diisseldorf  and 
Aix-la- Chapelle,  is  chiefly  devoted  to  the  making  of 
silk  goods  and  small  iron  ware,  such  as  tools,  scythes, 
and  cutlery.  In  Lorraine  and  Lower  Alsace,  the 
people  are  mostly  engaged  upon  wicker  - work, 
crocheting  and  embroidery  ; to  some  extent,  also,  in 
weaving  cotton  cloth.  In  the  Black  Forest  it  is 
especially  shoe-making  that  is  met  with  ; in  Berlin, 
the  making  of  wearing  apparel,  and  in  Bremen  the 
making  of  cigars.  In  all  Germany  there  are  said  to 
be  10-5  persons  engaged  in  home  industry  to  every 
1,000  inhabitants,  the  largest  proportion  being  in 
Saxony.  A large  number  of  women  are  employed 
in  home  industry.  In  every  hundred  persons 
engaged  43*9  are  females;  while  of  every  hundred 
persons  engaged  in  all  industries,  only  20  are  females. 
In  home  industrial  work  requiring  strength,  90  per 
cent,  of  the  workers  are  men ; while  in  the  lighter 
employments,  90  per  cent,  are  females.  In  general 


industry,  59  per  cent,  of  the  workers  are  unmarried, 
38  6 per  cent,  married,  and  2*4  per  cent,  those  who 
have  lost  their  partners  ; while,  in  home  industry,  40 
per  cent,  of  the  workers  are  unmarried,  47  per  cent, 
married,  and  13  per  cent,  those  who  have  lost  their 
married  partner.  In  home  industry  there  is  relatively 
a less  number  of  children  under  fifteen  years  of  age 
employed  than  in  general  industry.  In  the  former, 
among  a total  of  339,644  workers,  only  4,449  are 
under  fifteen  years  of  age — that  is,  1 -3  per  cent. ; 
while  of  4,096,243  persons  in  general  industriy, 
1 38,396  are  less  than  fifteen,  or  3-4  per  cent.  The 
hours  of  labour  in  home  industry  are,  in  many 
instances,  excessively  long.  The  Thuringian  wood- 
carvers  sit  at  their  work  all  day  and  late  into  the 
night.  The  slate-makers  work  eighteen  hours  a day. 
The  basket  makers  in  Upper  Franconia  and  Coburg 
rise  in  summer  at  half-past  four  and  work  late  into 
the  night.  Workers  in  meerschaum  at  Rhula  work 
generally  fifteen  or  sixteen  a day  in  summer,  and 
thirteen  hours  in  winter.  The  wages  paid  in  home 
industry  are  very  low,  and  enable  the  recipients  only 
to  drag  out  a miserable  existence.  In  Thuringia  the 
weekly  earrings  of  the  toy-makers  in  the  Sonneberg 
district  are  as  follows  : — An  embosser,  aided  by  wife 
and  children,  twelve  to  fourteen  shillings ; a turner, 
from  seven  to  nine  shillings;  a female  worker  on 
dolls’  hair,  three  shillings  and  sixpence  to  four 
shillings;  a slate- maker,  six  shillings  ; and  a paper- 
box  maker,  three  shillings.  At  Rhula,  the  best 
makers  of  meerschaum  pipes  earn,  when  they  have 
full  employment,  from  eighteen  to  twenty  - one 
shillings  a week  ; ordinary  workmen,  twelve  shillings, 
and  inferior  workmen  only  about  eight  shillings.  The 
earnings  of  a family  of  wood-carvers  in  the  Eisenach 
district,  consisting  of  five  members,  is  said  to  be 
from  fourteen  to  sixteen  shillings  a week,  when  they 
have  full  employment,  and  are  of  the  better  class  of 
workers.  The  inferior  class  of  carvers  hardly  make 
enough  to  pay  for  bread.  Cork-cutters  in  the  same 
district  are  still  worse  paid,  a whole  family  of  them 
receiving  only  from  five  to  eight  shillings  a week. 


THE  NICARAGUA  CANAL. 

The  last  number  of  Engineering  contains  a full 
account  of  the  proposed  Nicaragua  Canal,  from  which  t 
the  following  particulars  are  taken : — 

‘‘  The  idea  of  cutting  a waterway  through  the 
isthmus  connecting  the  two  continents  of  North  and  I 
South  America  has  been  revived  every  few  years  1 
since  the  contour  of  the  new  world  was  definitely 
established.  Cortez  himself  sought  for  a natural  , 
way  along  the  rivers  which  flow  in  either  direction  to 
the  sea  in  the  neighbourhood  of  Tehuantepec,  and  1 
findiug  none,  he  purchased  large  tracts  of  land  as  an 
inheritance  to  his  posterity,  confident  that,  in  time, 
the  needs  of  the  world  and  the  advance  of  science 
would  carry  a highway  over  this  spot.  If  Mr.  James 
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B.  EaJs  had  lived  there  is  little  doubt  that  Tehuaan- 
tepec  would  have  become  the  site  of  a ship  railway  ; 
possibly  it  may  still,  but  for  the  present  that  project 
is  quiescent.  No  less  than  nineteen  schemes  for 
crossing  the  isthmus  had  been  put  before  the  world 
up  to  1866,  and  since  then  there  have  been  several 
others.  The  following  is  a list  of  the  most  prac- 
ticable schemes,  named  geographically  from  north  to 
south  : — 

1.  The  Isthmus  of  Tehuantepec. 

2.  The  Nicaragua  route  via  Lake  Nicaragua. 

3.  The  Isthmus  of  Panama. 

4.  The  San  Bias  and  Chepo  route. 

5.  The  Caledonia  Bay  and  Morti  routes. 

6.  The  Caledonia  Bay  and  Sucubti  route.  • 

7.  The  so-called  “ Du  Puydt  ” route. 

8.  The  Cacarica  and  Tuyra  route. 

9.  The  Atrato  and  Fernando  route. 

10.  The  Atrato-Napipi  route. 

“In  1879  an  international  congress  sat  in  Paris  to 
determine  the  best  route  for  a canal  connecting  the 
two  oceans.  The  various  possible  courses  were 
discussed ; the  American  delegates  advocated  the 
claims  of  the  Nicaragua  site,  while  the  French  pre- 
ferred that  of  Panama.  Eventually  the  supposed 
possibility  of  cutting  a canal  at  the  latter  place, 
entirely  free  from  locks,  weighed  so  greatly  in  its 
favour,  that  it  was  adopted.  Every  one  knows 
what  the  result  has  been.  First,  the  straight  cut, 
without  locks,  was  abandoned ; and  now  all  work 
is  suspended,  with  no  probability  of  its  being 
resumed. 

“The  Panama  Canal  was  never  popular  in  the 
United  States,  the  general  feeling  there  being  in 
favour  of  the  Nicaragua  route  ; and  this  was  intensi- 
fied when  the  development  of  the  Pacific  States 
rendered  improved  means  of  communication  across 
the  continent  imperatively  necessary.  The  trans- 
continental railways  have  not  sensibly  decreased 
the  necessity  for  a shortened  sea  route,  since  their 
charges  are  prohibitive  for  many  classes  of  heavy 
goods.  As  early  as  1849,  the  Government  of  the 
United  States  encouraged  the  formation  of  the 
Atlantic  and  Pacific  Ship  Canal  Company,  which 
obtained  a concession  from  Nicaragua.  The  surveys 
were  made  by  Colonel  O.  W.  Childs,  who  deter- 
mined the  lowest  point  at  which  the  range  running 
down  the  isthmus  could  be  crossed  to  be  152  feet 
above  sea  level.  He  laid  down  a route  for  the 
canal  from  the  mouth  of  the  River  Lajas,  on  the 
west  shore  of  the  lake,  to  the  port  of  Brito  on  the 
Pacific;  and,  although  nothing  further  was  done, 
the  surveys  have  not  only  proved  valuable,  but  also 
exceedingly  accurate.  Further  surveys  were  made 
between  1870  and  1876.  In  1872,  President  Grant 
appointed  a Commission  to  report  on  the  various 
plans  submitted  by  the  various  surveying  parties,  and 
in  1876  the  Commission  reported  that  “the  route 
known  as  the  Nicaragua  route  possesses,  both  for  the 
construction  and  the  maintenance  of  a canal,  greater 
advantages,  and  offers  fewer  difficulties  from  an 


engineering,  commercial,  or  economical  point  of 
view,  than  any  other  of  the  routes  shown  to  be  prac- 
ticable by  surveys  sufficiently  in  detail  to  enable  a 
judgment  to  be  formed  of  their  relative  merits.” 
The  routes  considered  were  the  first,  second,  third, 
and  tenth,  given  above. 

“ The  route  selected  was  18 1 miles  in  length,  and 
involved  four  dams  across  the  river  San  Juan,  with 
twenty-one  locks  of  10  feet  lift,  ten  on  the  Atlantic, 
and  eleven  on  the  Pacific  slope.  The  chief  engineer 
of  the  Government  surveys,  Mr.  A.  G.  Menocal,  still 
considered  that  improvements  might  be  made  in  the 
route  by  more  detailed  examination,  and  in  1880  he 
was  able,  in  the  western  division,  to  effect  a decrease 
in  the  length  and  in  the  amount  of  excavation,  and 
also  to  render  the  curves  easier.  In  1885  he  attacked 
the  eastern  side,  und  was  so  successful,  that  soon 
afterwards  a company  was  chartered  for  the  building 
of  the  canal.  The  first  work  to  be  done  was  to 
supplement  the  early  surveys  by  others  of  a most 
detailed  and  minute  character,  designed  to  establish 
every  feature  with  the  utmost  exactness,  and  to 
eliminate  every  unknown  element  from  the  problem. 
For  two  years  and  a half,  nine  parties  of  surveyors 
were  constantly  engaged  on  this  work,  and  actually 
surveyed  by  transit  and  level  not  less  than  4,000 
miles  of  lines,  although  the  axial  distance  of  the  land 
survey  is  less  than  50  miles.  This  painstaking  course 
is  very  different  from  the  hurried  way  in  which  the 
Panama  route  was  marked  out. 

“ The  length  of  the  canal  is : — 


Miles. 

Eastern  division 18,864 

San  Francisco  division  12,500 

Lake  and  river 121,040 

Western  division 17,040 

169  444 


Of  this  length  155  miles  are  on  the  summit  level  of 
106  feet  above  the  sea.  This  is  the  level  of  the  dam 
at  Ochoa,  the  lake  being  some  4 feet  higher  to  pro- 
vide slope  for  the  waters  to  run  off. 

“In  calculating  the  capacity  of  the  canal,  it  is  as- 
sumed that  the  entire  transit  can  be  made  in  28  hours. 
This  allows  45  minutes  for  each  lockage  and  i|  hours 
for  detention  in  the  narrow  cuts.  The  speeds  vary 
from  5 miles  an  hour  over  26  miles,  to  10  miles  an 
hour  through  56  miles  in  the  lake.  The  traffic  on  the 
canal  will  be  limited  by  the  time  required  for  a vessel 
to  pass  the  lock.  If  this  be  45  minutes,  then  32 
vessels  can  pass  per  day  of  24  hours,  which  at  the 
average  tonnage  of  the  vessels  using  the  Suez  Canal, 
will  give  20,440,000  tons  per  year.  This  is  three 
times  the  traffic  of  the  Suez  Canal,  which,  in  1888, 
amounted  to  6,640,834  tons.  Estimates  of  the 
probable  traffic  on  the  Nicaragua  Canal  in  1895 
put  it  between  6,000,000  and  7> 000,000  tons.  As- 
suming a charge  of  10s.  per  ton,  this  would  bring 
in  a revenue  of  ,£3,000,000  sterling  gross,  or 
,£2,800,000  net.  This  would  pay  5 per  cent,  on  a 
capital  of  ,£56,000,000  sterling.  No  official  estimate 
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of  the  cost  has  been  put  forward,  but  the  sum  of 
I r 2,000,000  to  ^15,000,000  sterling  is  men- 
tioned. This  certainly  appears  very  small  against 
^6,ooo,oco  for  the  Manchester  Canal,  ^20,000,000 
for  the  Suez  Canal,  and  forty  or  more  millions  for 
the  incomplete  Panama  Canal.  Apart  from  con- 
structional advantages,  however,  Nicaragua  is  far 
better  situated  in  respect  of  climate  than  Panama. 
On  the  west,  the  climate  is  warm,  with  a moderate 
rainfall.  It  is  constantly  swept  from  the  east  with 
the  trade  winds,  which  render  the  nights  cool,  and 
carry  off  all  miasma  that  may  exist.  The  eastern 
side  is  distinctly  wet,  with  some  intermittent  fever, 
if  the  rules  of  health  are  not  observed.  This  is 
more  particularly  true  of  the  flat  plain  close  to  the 
sea.  Once  the  hills  are  reached,  when  the  bulk  of 
the  work  will  have  to  be  done,  there  should  be  no 
difficulty  in  avoiding  tropical  disease. 

“ The  Nicaragua  Canal  is  no  longer  a scheme  in  the 
air.  Large  sums  have  been  spent  on  preparations  ; 
and  those  who  have  it  in  hand  have  no  fear  of 
raising  the  capital  as  it  is  required.  Five  miles  of 
railway  have  been  built,  and  a bridge  has  been  con- 
structed across  the  Juanillo  River,  preparatory  to 
carrying  the  railway  forward.  Storehouses  have 
been  built,  and  a machine  shop  is  in  course  of  con- 
struction. A large  wharf  and  pier  have  been 
erected,  and  connect  the  railway  with  deep  water  in 
the  harbour  at  Greytown,  so  that  goods  can  be 
unloaded  direct  into  trucks.  Six  of  the  immense 
American  dredgers,  which  did  such  good  work  on 
the  Panama  Canal,  have  been  purchased,  and  one 
has  already  arrived.  A good  deal  of  machinery  and 
stores  are  likely  to  follow  from  the  same  source. 
Quite  recently  a dredger  for  the  canal  was  launched 
at  Renfrew  by  Messrs.  Simons  and  Co.” 

Members  of  the  Society  will  remember  that  the  late 
Admiral  Bedford  Pim  read  a paper  on  the  Panama 
Canal  before  the  Society  in  December,  1879,  in 
which”he  described  the  various  attempts  to  canalise 
the  isthmus. 


COMMERCIAL  AND  INDUS  1 RIAL 
CONDITION  OF  HUNGARY. 

The  Turkish  Consul  - General  at  Budapest  has 
recently  addressed  to  Said  Pasha,  Foreign  Minister 
at  Constantinople,  a report  upon  the  “ Com- 
mercial and  Industrial  Condition  of  Hungary.”  He 
states  that  Hungary  is  one  of  the  most  fertile 
countries  in  Europe,  the  agricultural  productiou  of 
which  is  in  excess  of  the  demands  for  consumption. 
The  area  of  the  country  is  322,285  square  kilometres 
(124,402  square  miles).  The  extent  of  land  under 
corn  crops  amounts  to  about  20,000,000  acres,  and 
under  vines,  to  898,000  acres.  The  population 
exceeds  16,000,000,  and  it  increases  annually  by 
100,000  persons.  There  are  15  chambers  of  commerce 
in  the  country,  all  of  which  are  well  supported,  and 
render  considerable  assistance  to  the  development  of 


trade.  The  principal  agricultural  products  of  Hun- 
gary are  wheat,  lye,  barley,  oats,  colza,  millet,  maize, 
flax,  hemp,  tobacco,  beet-root,  and  potatoes.  The 
Hungarian  wheat  is  considered  the  best  of  all  wheats. 
It  owes  its  superiority  to  the  large  quantity  of  gluten 
it  contains.  Barley  also  enjoys  a well-merited  repu- 
tation, and  plays  a very  considerable  idle  in  the  grain 
trade  of  the  country.  Maize  is  a source  of  wealth  to 
the  growers  in  the  east  and  north-east.  Rice  culti- 
vation was  attempted  some  years  ago,  but  for 
some  time  it  was  abandoned,  until  the  Govern- 
ment undertook  it ; and  recently  the  cultivation 
of  rice  has  been  engaged  in  by  private  persons. 
It  is  stated  that  this  particular  branch  of  the  agri- 
cultural industry  has  a brilliant  future  in  Hungary. 
The  cultivation  of  colza  has  lost  much  of  its  old 
importance,  and  shows  a falling-off  each  year.  At 
the  present  time  it  is  only  cultivated  in  the  south. 
Sugar  beet  is  grown  in  Presbourg  and  Oldenbourg, 
where  good  crops  are  yielded.  Hungarian  tobacco 
has  greatly  fallen  off  as  regards  quality,  the  sole  aim 
of  the  growers  appearing  to  be  to  increase  the  quan- 
tity without  reference  to  quality.  In  Hungary,  as  in 
many  European  countries,  the  tobacco  cultivation  is 
a monopoly.  No  person  may  engage  in  the  cultiva- 
tion of  tobacco  without  a special  permit,  and  growers 
may  be  authorised  to  produce  (1)  for  the  use  of  the 
Regie,  (2)  for  export,  and  (3)  for  private  consump- 
tion. The  quantity  imported  by  the  Regie,  in 
addition  to  that  grown  in  the  country,  is  about 

4.000. 000  kilogrammes  annually,  chiefly  derived  from 
Cuba,  Java,  Sumatra,  Manilla,  Virginia,  Kentucky, 
Turkey  and  Russia.  The  Government  own  four 
large  breeding  establishments,  divided  into  two 
sections — horse-breeding  establishments  and  cattle- 
breeding  establishments.  The  production  of  wool 
is  an  important  industry  in  Hungary.  Formerly  the 
wools  of  this  country  were  classed  in  two  distinct 
categories — mountain  wools  very  long  and  well- 
known,  derived  from  native  Hungarian  sheep,  and 
wool  of  excessive  fineness,  obtained  by  the  intro- 
duction of  the  negretti  ram.  These  two  types  are 
still  in  existence,  but  other  descriptions,  owing  to  the 
exigencies  of  the  trade,  have  been  introduced.  The 
principal  wool  market  in  Hungary  is  held  at  Buda- 
pest. The  soil  and  the  climate  of  the  country ^are 
alike  favourable  to  the  rearing  of  the  silkworm  ; the 
first  attempts  to  introduce  this  industry  were  made 
in  the  17th  century,  in  the  neighbourhood  of 
Temesvar.  Hungarian  silk  is  of  very  superior 
quality,  and  is  held  in  high  repute  in  industrial 
circles.  Hungary  produces  wines  which  possess  very 
excellent  qualities ; unfortunately,  however,  for  this 
industry,  the  phylloxera  has  invaded  the  vineyards, 
and  has  caused  considerable  injury  and  loss.  The 
working  of  the  forests,  which  cover  an  area  of 

22.000. 000  statute  acres,  exclusive  of  Croatia  and 
Slavonia,  constitutes  one  of  the  most  important 
branches  of  Hungarian  commerce ; while  the  mineral 
water  industry  is  equally  a source  of  wealth  to  the 
country.  The  most  important  of  the  springs  is  that 
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as  pins,  ear-rings,  &c.,  and  these  find  a ready  sale. 


which  is  known  as  “ Hunyadi  Janos.”  The  flour 
trade  is  also  in  a prosperous  condition  in  the  country. 
There  are  in  Hungary  and  Transylvania  (exclusive  of 
Croatia)  17,277  mills,  of  which  810  are  worked  by 
steam,  and  the  remainder  by  wind,  water,  or  horses. 
The  total  production  of  these  mills  might  reach 
60,000,000  quintals  (the  quintal  is  equivalent  to 
220 lbs.  avoirdupois),  but  of  late  years  it  has  not  ex- 
ceeded 23,000,000  quintals.  As  regards  the  mining 
industry,  there  are  mines  of  every  description,  and 
particularly  of  the  precious  metals.  Gold  and  silver 
are  found  in  Presbourg,  Debreczin,  and  Tran- 
sylvania. The  annual  production  of  gold  is  valued 
at  6,000,000  francs,  and  of  silver  at  three  millions. 
Rock  salt  is  abundant  in  Hungary,  and  its  working 
1 constitutes  a State  monopoly.  Coal  is  found  in  many 
; places,  principally  at  Pesth,  Miscolez,  Funfkirchen, 
Tenesvar,  and  Arad.  At  Orsova,  beds  of  chrome 
are  frequently  met  with. 


THE  MEXICAN  LEATHER  INDUSTRY. 

According  to  a report  recently  prepared  by  the 
1 Belgian  Minister  in  Mexico,  the  export  of  Mexican 
leathers  has  lately  exhibited  a considerable  develop - 
1 ment,  and  in  his  opinion,  although  there  has  been 
great  progress  made  in  this  industry,  it  will  still 
further  advance,  as  Mexico,  owing  to  its  cattle  rear- 
ing, stands  in  a particularly  favoured  position.  The 
export  trade,  however,  at  present  suffers  from  the 
defective  manner  in  which  the  hides  are  treated 
! before  shipment.  The  consignees  complain  that 
they  are  only  able  to  use  about  one-fourth  of  the 
| leathers,  on  account  of  the  numerous  cuttings  in 
them.  Again,  many  hides  treated  in  Mexico  grow 
hard  and  tough,  because  they  are  dried  in  the  sun 
instead  of  in  the  shade.  It  is  from  Tehuantepec  and 
Oaxaca  that  the  best  leathers  come  ; they  are  strong 
and  of  good  quality,  but  it  is  found  advisable  to 
export  them  in  the  dry  state,  as  those  which  are  ex- 
ported tanned  can  with  difficulty  be  employed  for 
industrial  purposes.  A large  number  of  hides  are 
sold  to  the  United  States  as  coming  from  Central 
I America,  when  in  reality  they  come  from  Mexico. 
The  export  of  hides  is  effected  for  the  most  part 
through  the  ports  of  Tampico,  Vera  Cruz,  and 
Metamoros,  as  well  as  by  the  northern  frontier.  The 
most  highly  valued  of  the  Mexican  leathers  for  strong 
| boots  are  those  which  come  from  Matamoros  and 
Tampico ; they  are  heavy  and  large.  For  light  shoes, 
the  leathers  from  Vera  Cruz  are  preferred,  while  for 
women’s  and  children’s  shoes  it  is  the  goat-skins  of 
| Matamoros,  Tampico,  and  Vera  Cruz  which  are  the 
most  sought  after.  Within  the  last  few  years  European 
I and  American  industries  have  commenced  to  make 
considerable  use  of  the  caiman , or  crocodile  skin, 
the  qualities  of  which  have  been  known  for  some 
time,  but  which  had  not  hitherto  been  much  used. 
Almost  all  parts  of  the  body  of  the  caiman  are 
utilised  ; the  teeth  are  made  up,  in  conjunction  with 
gold,  into  ornaments  and  articles  of  jewellery,  s'Jch 


It  is  said  that  the  oil  which  comes  from  the  fat  of  the 
caiman  has  medicinal  properties  ; at  all  events  it  is 
highly  appreciated  for  the  manufacture  of  soap.  A 
caiman  of  ordinary  size  supplies  about  80  lbs.  of  fat, 
but  the  principal  product  is  its  skin,  which  offers  a 
very  great  resistance,  and  is  used  generally  for  making 
articles  de  Paris , travelling  bags,  purses,  &c.  This 
skin  is  naturally  figured,  and  this  can  only  be  imitated 
with  difficulty  by  artificial  means.  It  has  a very 
variable  market  value,  because  of  the  irregularity  of 
the  supply.  Mexico  also  supplies  another  animal 
which  bears  much  similarity  to  the  caiman,  namely, 
the  iguana,  but  its  skin  offers  infinitely  less  consist- 
ency than  that  of  the  caiman.  The  latter  abounds 
in  Mexico,  where  hitherto  little  benefit  has  been 
reaped  from  it.  The  whole  of  the  Pacific  coast,  and 
all  the  lagoons  are  infested  with  caimans,  thus,  as  the 
Belgian  Minister  points  out,  all  the  elements  of  a 
lucrative  industry  are  found,  especially  as  the  industry 
in  question  requires  very  little  capital. 

Obituary* 

♦ — 

Archbishop  of  York. — Dr.  William  Thomson, 
Archbishop  of  York,  who  died  at  the  Palace, 
Bishopsthorpe,  on  Christmas  Day,  in  the  72nd  year 
of  his  age,  was  for  many  years  a member  of  the 
Society  of  Arts.  He  was  the  first  Examiner  in 
Logic  and  Mental  Science,  appointed  by  the  Council 
in  i860,  and  he  held  the  appointment  until  his 
translation  from  the  Bishopric  of  Gloucester  and 
Bristol  to  the  Archiepiscopal  see  of  York,  at  the 
end  of  1862.  As  full  descriptions  of  the  life  and 
work  of  the  Archbishop  have  appeared  in  the  news- 
papers, it  is  not  necessary  here  to  do  more  than  refer 
to  the  part  he  took  in  the  Society’s  examination 
work. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

January  14.—  J.  F.  Green,  “Steam  Lifeboats.’ , 
Professor  Elgar  will  preside. 

January  21. — A.  G.  Green,  C.  F.  Cross,  and 

E.  J.  Bevan,  “ Photography  in  Aniline  Colours.” 
Capt.  Abney,  C.B.,  F.R.S,,will  preside.’ 

January  28.— Carmichael  Thomas,  “ Illus- 
trated Journalism.”  LukeFildes,  R.A.,  will  preside. 

February  4.  — T.  Emerson  Dowson,  “The 
Growing  Need  for  Decimal  Coinage,  Weights,  and 
Measures.” 

Papers  for  which  no  dates  have  as  yet  been 
fixed  : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 

F. R.S. 

“ Methods  and  Processes  of  the  Ordnance 
Survey.”  By  Colonel  Sir  Charles  \Vilson, 
K.C.B.,  K.C.M.Q.,  F.R.S. 
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“Lands  available  for  Colonisation.”  By  E.  J. 
Ravenstein. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 

William  Robinson. 

“ Electricity  in  relation  to  the  Human  Body.” 
By  H.  Newman  Lawrence  and  Arthur 
Harries,  M.D. 

“The  Proposed  Irish  Channel  Tunnel.”  By  Sir 
Roper  Letpibridge,  M.P. 

“ Milling  Machinery.”  By  J.  Harrison  Carter. 

“Harbours,  Natural  and  Artificial.”  By  F.  H. 

CHEES  WRIGHT. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — ■ 

January  20. — William  H.  Wylde,  C.M.G., 
“ The  Opening  of  Africa.” 

February  17. — Commander  Y.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 

April  21. — Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 

C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 

Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

January  22.  —Edward  J.  Watherston, 
“ Hall-marking  of  Silver  Plate,  with  special  reference 
to  India.”  Sir  Theodore  Cracraft  Hope, 
K.C.S.T.,  C.I.E.,  will  preside. 

February  26. — Robert  Gordon,  C.E.,  “ The 
Economic  Development  of  Siam.”  Sir  Charles 
Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9 — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  .Village  Com- 
munity, with  special  reference  to  nfodern  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  - 

January  27. — William  Simpson,  “ Litho- 
graphy.’ ’ 

February  10. — HeywoodSumner,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside, 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 


April  14. — G.  T.  Robinson,  “Decorative 
Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

The  following  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

January  26  ; February  2,  9. 

Gisbert  Kapp,  “The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23  ; March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK.  \ 

Monday,  Jan.  5...  Chemical  Industry  (London  Section),  I 
Burlington-house,  W.,  8 p.m.  i.  Mr.  Percy  I 
Gilchrist,  “ The  Basic  Copper  Process.”  2.  Mr. 
W.  C.  Young,  “Standard  Sperm  Candles.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  t 
Rev.  Prof.  J.  P.  Mahaffy,  “ Herod  and  Cleopatra.” 

Tuesday,  Jan.  6. ..Royal  Institution,  Albemarle-street,  W.,  I 
5 p m.  Professor  Dewar,  “ Frost  and  Fire.”  r 
(Lecture  Y.) 

Zoological,  3,  Hanover-square,  W.,  8}  p.m.  1.  Mr. 

G.  A.  Boulenger,  (i.)  ‘ Description  of  a new 

Lizard  of  the  Genus  Ctenoblepharis,  from  Chili ; ■ 
(ii.)  “ Some  Chelonian  Remains  pres;rved  in  the  j 
Museum  of  the  Royal  College  of  Surgeons.”  2.  i 
Mr.  F.  E.  Beddard,  “ Contributions  to  the  Anatomy 
of  the  Kagu  ( Rhinochetus  jubatus ).” 

Wednesday,  Jan.  7 ...  SOCIETY  OF  ARTS,  John-street,  I 
Adelphi,  W.C.,  7 p.m.  Juvenile  Lectures.  Mr.  E.  | 
B.  Poulton,  “Mimicry  in  Animals.”  (Lecture  II.) 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Re’*  ; 
E.  Hill  and  Prof.  T.  G.  Bonney,  “ The  North-west 
Region  of  Charnwood  Forest,  with  other  Notes.  ’ | 

2.  Prof.  T.  G.  Bonney,  “Note  on  a Contact-  1 
Structure  in  the  Sj-enite  of  Bradgate-park.”  3,  I 
Dr.  Charles  Callaway,  “ The  Unconformities  be-  I 
tween  the  Rock- systems  underlying  the  Cambrian  I 
Quartzite  in  Shropshire.” 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  Jan.  8 ...  London  Institution,  Finsbury-circus,  | 
E.C.,  6p.m  Colonel  Majendie,  “ Explosives  and  I 
some  of  their  Developments  and  Applications.” 

Royal  Institution,  Albemarle  street,  W.,  3 p.m. 
Prof.  Dewar,  “Frost  and  Fire.”  (Lecture  VI.) 

Saturday,  Jan.  10  ...  North-East  Coast  Institution  of  Engi-  I 
neers  and  Shipbuilders,  The  Athenaeum,  West  | 
Hartlepool,  7J  p m.  1.  Mi.  A.  Leckie,  “Salvage 
Steamers.”  2.  Mr.  J.  D.  Young,  “ Alechanical 
aid  to  the  Investigating  of  Experimental  Curves.’ 
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NOTICES. 

♦ 

INDIAN  & FOREIGN  & COLONIAL 
SECTIONS. 

The  attention  of  members  is  drawn  to  the 
alteration  which  has  been  made  in  the  time  of 
meeting  of  these  two  Sections.  The  meetings 
will  be  held  during  the  present  session  at  half- 
past four  instead  of  at  five  o’clock,  and  it  is 
hoped  that  the  altered  time  will  be  found  more 
convenient  to  the  members. 


JUVENILE  LECTURES. 

On  Wednesday  evening,  7th  inst.,  Mr.  E.  B. 
Poulton,  M.A.,  delivered  the  second  and 
concluding  lecture  of  his  short  course  on 
u Mimicry  in  Animals.”  He  commenced  with 
a recapitulation  of  the  chief  points  previously 
set  forth,  and  then  passed  on  to  the  subject  of 
the  second  lecture,  which  dealt  with  Protective 
and  Aggressive  Mimicry.  Protective  mimicry 
helps  the  animal  to  avoid  its  enemies,  and 
aggressive  mimicry  makes  the  animal  attrac- 
tive to  its  prey.  A large  number  of  lantern 
slides  of  Indian  butterflies  were  thrown  on 
the  screen.  It  was  shown  that,  in  some  in- 
stances, the  male  imitated  the  male,  and  the 
female  the  female  of  a particular  species  of 
butterfly,  and  in  others  the  males  imitated  one 
kind  of  butterfly  and  the  females  another  kind. 
In  still  other  instances,  the  females,  which  most 
suffered  from  attack,  alone  mimicked  the  indi- 
viduals of  another  species.  All  the  moths 
which  were  subject  to  mimicry  were  unpleasant 
to  the  taste,  and  were  thus  protected  from 
destruction  by  enemies. 

The  lecturer  then  explained  what  was  really 
meant  by  the  expression  mimicry.  The  animals 
themselves  were  not,  of  course,  active  agents 
in  this  mimicry,  but  it  was  supposed  that  the 


imitative  animals  had  some  rudimentary  like- 
ness to  the  animals  imitated,  and  those  in 
which  the  similar  colours  were  most  marked 
were  protected,  and  those  in  which  they  were 
least  marked  were  destroyed.  By  this  means 
the  characteristic  colours  gradually  became 
more  and  more  marked  in  the  descendants  of 
those  that  survived. 

Instances  were  then  shown  of  wasps  and 
bees  imitated  by  harmless  insects,  ants  imi- 
tated by  spiders,  and  spiders  by  caterpillars. 
A series  of  moths  resembling  wasps  were 
shown.  In  these  last,  when  the  moths  first 
came  out  of  the  chrysalis,  their  wings  were 
covered  with  scales,  but  these  scales,  except 
at  the  edge,  fell  off,  and  left  the  wings  trans- 
parent like  those  of  the  wasps.  The  process 
of  evolution  was  thus  seen  in  operation. 

A fly  which  mimicked  a humble  bee  was  then 
shown,  but  this  was  an  instance  of  aggressive 
mimicry,  for  the  fly,  by  means  of  its  disguise, 
gains  admittance  to  the  hole,  and  there  lays 
its  eggs,  which  live  upon  the  humble  bees’  eggs. 
Another  division  of  instances  of  aggressive 
mimicry  was  described  as  ‘‘alluring.”  Cer- 
tain insects  had  on  their  bodies  a bright- 
looking  object  like  a flower,  and  when  they 
hid  themselves,  but  exposed  the  bright  object, 
they  attracted  their  prey  to  them.  Another 
class  of  animals  were  then  shown.  A terrapin 
in  the  tanks  at  the  Zoological  Gardens  afforded 
a good  example  of  this  manner  of  obtaining 
prey.  The  animal,  with  open  mouth,  would  re- 
main perfectly  still,  having  all  the  appearance 
of  a piece  of  rock,  but  in  the  creature’s  mouth 
were  little  threads  like  worms,  which  were  kept 
in  constant  motion,  and  attracted  fish  straight 
into  the  animal’s  mouth.  Some  fish  in  the 
dark  depths  of  the  sea  were  supplied  with 
phosphorescent  lamps,  which  attracted  other 
fish  to  their  destruction.  The  last  slide  shown 
represented  a procession  of  leaf-carrying  ants, 
and  by  their  side  were  some  remarkable 
insects  whose  bodies  mimicked  the  leaves,  so 
that  it  was  most  difficult  to  distinguish  the  one 
from  the  other. 

A vote  of  thanks  to  the  lecturer  for  his  inter- 
esting course  of  lectures  was  proposed  by  Mr. 
Francis  Cobb,  the  chairman,  and  carried 
unanimously. 


LIST  OF  MEMBERS . 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 
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COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing  to 
bind  their  volumes  of  the  Journal , cloth 
covers  will  be  supplied  post  free  for  is.  6d. 
each,  on  application  to  the  Secretary. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
GASEOUS  ILLUMINANTS. 

By  Prof.  Vivian  B.  Lewes. 

Lecture  III. — Delivered  December  8(  1890. 

The  fact  that  coal  gas  of  an  illuminating 
power,  of  from  14  to  16  candles,  can  be  made 
under  ordinary  circumstances  at  a fairly  low 
rate,  whilst  every  candle-power  added  to  the 
gas  increases  the  cost  in  an  enormous  and 
rapidly  growing  ratio  has,  from  the  earliest 
days  of  the  gas  industry,  caused  the  attention 
of  inventors  to  be  turned  to  the  enrichment  of 
coal  gas.  This,  up  to  the  present  time,  has  been 
almost  universally  carried  out  in  practice  by  an 
admixture  of  rich  cannel  coal  with  the  ordinary 
gas  coal  in  the  retorts,  and  a consequent 
heavy  increase  in  the  cost  of  the  gas,  a 
16-candle  gas  made  by  either  of  the  two  large 
metropolitan  gas  companies  costing  about 
is.  2d.  a thousand  cubic  feet  in  the  holder, 
whilst  a 22-candle  gas  would  be  cheaply  made 
at  double  that  cost  by  the  use  of  cannel. 
To  make  matters  worse,  cannel  is  rapidly  in- 
creasing in  price,  and  first-class  qualities  are 
not  easily  obtained. 

The  methods  which  have  from  time  to  time 
been  advocated  to  replace  the  use  of  cannel 
in  the  enrichment  of  illuminating  gas  may  be 
classified  as  follows  : — 

1.  The  carburetting  of  low  power  gas  by 
impregnating  it  with  the  vapours  of  volatile 
hydrocarbons. 

2.  Enriching  the  gas  by  vapours  and  per- 
manent gases  obtained  by  decomposing  the 
tar  formed  at  the  same  time  as  the  gas. 

3.  Mixing  with  the  coal  gas,  oil  gas, 
obtained  by  decomposing  crude  oils  by  heat. 

4.  Mixing  with  coal  gas,  water  gas,  which 
has  been  highly  carburetted  by  passing  it  with 
the  vapours  of  various  hydrocarbons  through 
super- heaters,  in  order  to  give  permanency  to 


the  hydrocarbon  gases.  These  methods  must 
now  be  considered  in  detail. 

1.  Carburetting  the  gas  by  impregnating  it 
with  the  vapour  of  volatile  hydrocarbons. 

The  first  attempt  to  directly  carburet  or 
naphthalise  coal  gas  in  a rational  way  was 
made  by  Mr.  Lowe  in  1832,  who  suggested 
that  a form  of  wet  gas  meter  should  be  em- 
ployed, but  that  the  liquid  used  in  it  should  be 
the  lighter  hydrocarbons  obtained  by  dis- 
tilling coal  tar  instead  of  water,  the  idea 
being  that  the  poor  quality  coal  gas  in 
passing  through  the  volatile  spirit  would  take 
up  a certain  quantity  of  the  vapour,  and  so 
become  enriched.  Practice,  however,  soon 
showed  that  a number  of  unexpected  diffi- 
culties existed.  The  apparatus  required  too 
much  attention  to  keep  the  level  of  the  liquid 
constant,  and  also  to  keep  the  meter  and  pipes 
clean ; the  gas,  also,  in  passing  through  a 
fresh  charge  of  liquid  took  up  so  much  of  the 
hydrocarbon  as  to  burn  with  a smoky  flame, 
whilst  after  the  gas  had  passed  through  the 
meter  for  some  time,  the  illuminating  power 
rapidly  fell,  and  more  harm  than  good  was 
done  to  the  gas.  The  process  was  also  found 
to  be  too  costly,  and  was  rapidly  abandoned. 

Many  inventors  followed  on  the  same  lines, 
and  in  1863,  1864,  and  1865  the  carburetting 
of  coal  gas  was  tried  on  a large  scale,  and 
many  experiments  were  made  by  Dr.  Letheby, 
who  found  that  the  quality  of  the  naphtha  em- 
ployed had  a marked  bearing  on  the  results 
obtained,  as,  although  a naphtha  with  a low 
specific  gravity  and  low  boiling  point  yielded 
a large  quantity  of  vapour  to  the  gas,  the 
illuminating  value  of  it  was  very  small ; whilst 
naphthas  with  higher  specific  gravity  and 
higher  boiling  point,  although  taken  up  to  a 
far  smaller  extent,  yet  yielded  a far  higher  illu- 
minating power  to  the  gas,  this  being  due  to 
the  oils  being  mixtures  of  various  hydrocar- 
bons. If  coal  gas  be  passed  through  naphthas  i 
of  various  specific  gravities,  and  the  quantity 
taken  up  by  the  gas  and  the  increase  in  illu- 
minating power  be  determined,  results  are 
obtained  as  shown  in  the  table  on  page  107,  j 
showing  clearly  that,  if  a liquid  hydrocarbon  I 
of  fairly  high  specific  gravity  and  a boiling 
point  of  medium  height,  which  would  evapo- 
rate sufficiently  fast,  could  be  obtained  at  a 
reasonable  rate,  it  would  be  the  best  to  use  ; ' 
as  not  only  would  the  great  danger  attendant 
on  the  use  of  light  naphthas  be  done  away ! 
with,  but  the  service  obtained  would  be  far' 
higher  and  the  quantity  used  far  less. 

It  must  be  clearly  borne  in  mind  in  ap- 
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Hydrocarbons  for  Carburetting. 


Sp. 

Grav. 

Boiling 

point. 

(Cent.) 

No.  of 
grains  taken 
up  by  each 
foot  of  gas. 

Per-centE 
in  illumin 

Total. 

ige  increase 
ating  power. 

For  each  gr. 
per  cub.  ft. 

•698 

63 

201 

339 

I 69 

•676 

40 

34'4 

62-1 

i-8o 

•869 

102 

1 2 ' I 

40-8 

3 *37 

•827 

i*S 

6-5 

217 

3*43 

•808 

n 7 

61 

210 

3-60 

•852  | 

1 128 

3-8 

14-2 

3*72 

•869  1 

107 

9 -2 

34'9 

3*79 

•869  j 

103 

1 1-8 

46-8 

3*96 

•8l6  j 

119 

34 

I4-4  ‘ 

4*23 

•856 

1 14 

4'4 

j8‘9 

4*29 

*814 

105 

70 

33‘5 

478 

•865 

124 

33 

15-8 

4*79 

•345 

90 

120 

65 '3 

5*44 

•874 

119 

4-8 

267 

5*5^ 

•879 

93 

95 

53’2 

5 60 

•870  j 

129 

2-8 

157 

5-61 

•862 

121 

33 

20-4 

6*i6 

•848 

97 

10-2 

68-4 

670 

•86l 

1 17 

23 

18  8 

817 

*875 

1 10 

6-9 

6o-8 

8*8 1 

proaching  this  subject,  that  the  evaporation  of 
a hydrocarbon  into  a permanent  gas,  i.e.f  a gas 
which  does  not  liquefy  within  the  ordinary 
range  of  temperatures,  is  neither  a question  of 
speci6c  gravity  nor  of  boiling  point,  although 
the  latter  has  more  to  do  with  it  than  the 
former.  It  is  purely  a question  of  vapour 
tension.  Most  liquids  when  left  to  themselves, 
in  contact  with  the  atmosphere  or  other  gases, 
gradually  pass  into  the  state  of  vapour  and 
disappear,  and  those  which  evaporate  the 
quickest  are  said  to  be  the  most  volatile. 

If  ether  is  dropped  upon  an  exposed  surface 
it  at  once  disappears,  and  causes  by  its 
evaporation  considerable  cold,  and  the  lightest 
forms  of  naphtha  do  the  same  thing.  Although 
this  evaporation  takes  place  with  great  rapidity 
in  liquids  of  low  boiling  point,  it  must 
not  be  forgotten  that  many  solids  even  have 
the  same  property,  naphthaline,  camphor, 
and  iodine  being  cases  which  will  occur  at 
once  to  everyone’s  mind  ; and  it  must  also  be 
remembered  that  evaporation  occurs  over  a 
very  wide  range  of  temperature,  but  there  is  a 
limit  for  each  substance,  below  which  evapora- 
tion does  not  seem  to  take  place.  So  that  in 
considering  the  suitability  of  a liquid  for  car- 
buretting in  this  way,  it  is  far  more  important 


to  determine  its  vapour  tension  than  its  specific 
gravity  or  its  boiling  point. 

The  great  trouble  which  presented  itself  in 
the  older  carburetting  systems  was,  that  all  the 
commercial  samples  of  naphtha  are  mixtures 
of  various  hydrocarbons  having  each  their 
own  boiling  point,  and  that  therefore,  when 
used  in  any  of  the  old  forms  of  carburetter, 
they  gave  up  their  more  volatile  constituents 
very  freely  at  the  beginning  of  the  experiment, 
whilst  the  amount  rapidly  diminished  as  the 
boiling  point  of  the  residue  became  higher  ; 
so  that,  when  2,113  cubic  feet  of  poor  coal  gas 
were  passed  through  a naphtha  having  a 
specific  gravity  of  *869  and  a boiling  point  of 
103°  C.,  the  temperature  during  experiment 
being  220  C.  — 720  F.,  the  first  80  cubic  feet  of 
gas  took  up  23*2  grains  of  the  naphtha,  whilst 
the  last  450  cubic  feet  only  took  up  7*3. 

Another  difficulty  found,  was  the  increase  of 
evaporation  with  increase  of  temperature,  as 
with  an  ordinary  form  of  carburetter  exposed 
to  atmospheric  change,  the  enrichment  of  the 
gas,  which  reached  54^  per  cent,  in  summer, 
with  an  average  temperature  of  720  F.  (220  C.), 
fell  in  winter  to  only  22  per  cent.,  with  an 
average  temperature  of  370  F.  (30  C.). 

Of  course,  in  these  carburetters,  a good  deal 
depended  upon  the  form  of  apparatus  ; and  it 
was  found,  on  trying  different  forms  with  the 
same  naphtha,  that,  when  the  gas  merely 
flowed  through  a box  containing  a layer  of  it, 
only  about  3 -2  grains  were  taken  up;  whilst 
with  a carburetter  in  which  the  naphtha  was 
sucked  up  by  cotton  fibre,  so  as  to  expose  a 
large  surface  to  the  gas,  as  much  as  22  to  23 
grains  were  taken  up  in  the  same  period  of 
time. 

One  of  the  most  important  points  noticed 
during  these  experiments  was,  that  it  was  only 
a poor  gas  which  could  be  enriched  in  this 
manner,  and  that  if  a rich  cannel  gas  was 
passed  through  the  naphtha,  it  was  robbed 
of  some  of  its  illuminating  power  ; a point 
also  noticed  and  remarked  upon  by  Mr.  George 
Davis,  in  an  important  paper  on  the  enrich- 
ment of  coal  gas,  read  before  the  Society  of 
Chemical  Industry  on  January  4,  1885. 

Dr.  Letheby’s  experiments  were  all  directed 
to  supplying  the  hydrocarbon  to  the  gas  at  the 
burners  just  before  consumption,  but,  as  far  as 
liquid  hydrocarbons  went,  this  was  a failure  at 
that  time  ; and  when  revived  on  a small  scale 
five  years  ago,  it  did  not  prove  a very  suc- 
cessful venture,  although  a liquid  of  more 
constant  composition  was  employed.  So  far, 
the  most  successful  method  of  carburetting 
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gas  at  the  burner  has  been  that  introduced 
by  the  Albo  - Carbon  Company  in  1878,  in 
which  solid  naphthalene  is  vapourised  by  the 
simple  contrivance  of  letting  the  flame  heat  a 
small  plate  of  metal  which  extends  into  the 
albo-carbon  chamber,  and  so  volatilises  the 
hydrocarbon  and  causes  the  vapour  to  mingle 
with  the  gas  which  is  passing  through  the 
chamber.  The  naphthalene  used  in  the  albo- 
carbon  system  is  prepared  from  coal  tar, 
which  is  distilled,  the  first  portions  consisting 
of  naphthas,  &c.,  whilst  the  second  portion  is 
rich  in  phenols  and  cresols.  The  second  dis- 
tillate is  again  distilled,  and  the  residue  left 
becomes  semi-solid,  owing  to  the  separation 
of  naphthalene,  which,  on  standing,  separates 
and  cakes  on  the  top  of  the  oil.  This  is  then 
removed  and  pressed  by  hydraulic  power  in  a 
hot  press,  each  plate  of  which  contains  a 
steam  pipe  to  heat  it.  The  crude  naphthalene 
so  obtained  is  then  distilled,  but  contains  a 
number  of  impurities,  which  would  cause  it  to 
turn  yellow;  to  get  rid  of  these  impurities,  it  is 
melted  and  forced  by  steam  pressure  into  a 
steam-jacketed  cylinder,  where  it  is  washed  in 
dilute  alkali,  to  get  rid  of  phenol,  and  then  four 
times  with  strong  sulphuric  acid,  to  remove 
sulphonates,  meta-naphthalene,  &c.,  and  is 
then  water-washed,  free  from  acid,  these 
washings  taking  about  seventy-two  hours. 
The  naphthalene  now  undergoes  a final  dis- 
tillation, after  which  it  is  melted  in  steam- 
jacketed  coppers,  and  is  ladled  out  and  cast 
into  sticks  in  an  apparatus  of  the  same  con- 
struction as  the  old  - fashioned  candle- 
machines,  these  sticks  being  afterwards  cut 
into  the  smaller  pieces  used  in  the  lamp  re- 
servoirs. This  albo-carbon  system  has  been 
entirely  successful,  and  by  it  the  illuminating 
power  of  coal  gas  can  be  increased  nearly  60  per 
cent.  The  cost  of  naphthalene,  or  “ albo-car- 
bon, ” being  something  less  than  3d.  a pound, 
the  process  gives  a very  decided  saving  in  ex- 
pense, and  is  widely  used,  the  only  thing  that 
can  be  urged  against  the  system  being  the 
slight  extra  trouble  of  each  week  charging  the 
receiver  with  the  naphthalene.  This,  in  itself, 
would  prevent  this  or  any  other  system  of  car- 
buretting  at  the  burner  from  becoming  a 
universally  adopted  process,  as  no  amount  of 
economy  will  persuade  an  ordinary  English 
servant,  or,  for  the  matter  of  that,  householder, 
to  take  a little  extra  trouble,  and  any  system 
of  carburetting,  to  be  thoroughly  successful, 
must  be  applied  to  the  gas  in  bulk  before 
distribution. 

In  doing  this,  there  are  two  factors  to  be 


considered — the  vapours  added  must  be  in 
such  proportion  to  the  gases  which  have  to 
carry  them,  that  no  fear  need  exist  of  their 
being  deposited  by  any  sudden  cooling  of  the 
gas,  and  care  must  be  taken  that  the  vapour 
added  is  not  in  sufficient  quantity  to  throw  out 
of  suspension  the  volatile  hydrocarbons  in  the 
gas.  The  carrying  power  of  a gas  depends 
entirely  upon  its  constituents  ; for  in  the  same 
way  that  liquids  vary  in  their  power  of  dis- 
solving and  carrying  ( i.e . keeping  in  solution) 
solids,  so  do  gases  vary  in  their  power  of 
bearing  away  the  more  volatile  hydrocarbons. 

If  the  carrying  power  of  air  be  taken  as 
unity,  then  the  power  of  ordinary  coal  gas 
would  be  about  1*5,  whilst  hydrogen  would  be 
nearly  3*5;  and  it  is  manifest  that  attention 
must  be  paid  to  the  ratio  of  the  constituents 
present  if  gases  of  varying  composition  are  to 
be  carburetted  to  the  same  degree. 

Mr.  George  Davis,  in  the  paperquoted  above, 
describes  an  experiment,  in  which,  whilst  pass- 
ing large  quantities  of  a 17-candle  gas  through 
pure  benzene,  he  found  that,  after  four-fifths  of 
the  carburetting  fluid  had  been  taken  up  by 
the  gas,  the  residual  one-fifth  had  a far  higher 
boiling  point,  and  that  this  was  due  to  such 
hydrocarbons  as  toluene  and  xylene  deposited 
from  the  gas,  showing  that  the  gas  exercises 
a selective  absorbtion  with  the  liquid  hydro- 
carbons, and  will  deposit  less  volatile  ones 
which  it  may  be  holding  in  suspension,  in 
order  to  saturate  itself  with  the  more  volatile. 

It  is  thus  seen  that  with  an  ordinary  coal 
gas  these  factors  would  limit  the  degree  to 
which  carburetting  could  be  carried,  and  there 
are  not  wanting  indications  that  the  limit 
would  soon  be  reached.  If  a gas  contains  the 
vapour  of  a hydrocarbon  liquid  under  ordinary 
conditions,  the  vapour  will  have  a tendency  to 
deposit  under  the  influence  of  either  cold  or 
pressure,  an  exposed  pipe  in  cold  weather 
causing  serious  deterioration  to  the  illumi- 
nating value  of  coal  gas.  Some  very 
valuable  experiments  made  by  Mr.  C.  E. 
Botley  show  that  when  coal  gas  is  compressed 
under  a pressure  of  13J  atmospheres,  it  loses 
about  17  per  cent,  of  its  illuminating  power, 
and  deposits  about  5 oz.  per  1,000  cubic  feet 
of  a liquid  having  a specific  gravity  of  ’8 70, 
and  consisting  largely  of  benzene  and  toluene. 
If,  however,  the  gas  is  allowed  to  burn  away, 
as  the  pressure  falls  so  the  illuminating  power 
rises  until,  on  reaching  ordinary  atmospheric 
pressure  again,  the  gas  has  an  illuminating 
power  between  14  and  15  per  cent,  higher  than 
the  gas  before  compression,  showing  that  the 
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liquid  hydrocarbons  deposited  under  pressure 
were  again  taken  up  as  the  pressure  fell. 

During  the  past  few  months  the  idea  of  the 
feasibility  of  carburetting  coal  gas  in  bulk  has 
again  been  revived  by  the  construction  of  an 
extremely  ingenious  apparatus,  the  outcome  of 
the  combined  engineering  skill  and  practical 
experience  of  Messrs.  Maxim  and  Clark,  which 
obviates  to  a great  extent  the  difficulties  which 
arise  with  the  older  forms  of  carburetter. 

It  has  been  shown  that,  when  carburetting  a 
gas  with  gasoline  or  a light  naphtha  spirit,  the 
more  volatile  portion  enriches  the  gas  to  an 
undue  extent  at  first,  and  that,  as  the  process 
continues,  the  amount  taken  up  gets  less  and 
less.  This  would  not  so  much  matter  in 
carburetting  the  gas  in  bulk,  before  it  went 
into  the  holder,  as  it  would  become,  to  a great 
extent,  mixed  by  diffusion,  and  a gas  of  fairly 
even  illuminating  power  would  result.  But  the 
Maxim-Clark  apparatus  is  intended  to  not  only 
do  this,  but  also  to  carburet  the  gas  used  in 
large  establishments  and  works  ; and  it  must, 
therefore,  be  so  arranged  as  to  supply  each 
portion  of  gas  passing  through  it  with  its  own 
particular  share  of  hydrocarbon,  and  not  allow 
the  selective  absorption  of  the  more  volatile 
constituents  by  the  first  samples  of  gas. 

For  small  installations,  the  apparatus  con- 
sists of  a circular  copper  retort,  which  is  kept 
automatically  filled  to  a fixed  level  from  a 
reservoir  outside  the  building  filled  with  gaso- 
lene. The  copper  retort  is  jacketed,  and 
steam  or  hot  water  is  passed  round  it,  which 
volatilises  the  gasolene ; this  passes  over 
baffle  plates  in  the  top  of  the  retort,  and  then 
through  an  automatic  regulator  into  a small 
holder,  which  works  like  a gasometer,  sealed 
in  mercury.  The  gas  to  be  carburetted  has  to 
pass  through  this  holder,  and  as  it  does  so, 
the  gasolene  vapour  is  supplied  to  it  in  the 
following  way  : — The  holder  works  on  a vertical 
spindle,  which  passes  down  the  tube  into  the 
gasolene  retort,  and  is  so  arranged  that  when 
the  holder  is  grounded,  i.e. , when  no  gas  is 
passing  through,  the  opening  is  closed,  and  no 
gasolene  can  pass  into  the  holder.  As  gas 
is  admitted,  so  the  holder  rises,  and  lifts  the 
spindle  with  it,  allowing  the  gasolene  and 
vapour  to  push  up  through  grooves  cut  in 
the  bottom  of  it,  which  increase  in  size  the 
higher  the  spindle  is  drawn,  and  so  allow  more 
gasolene  to  pass  into  the  holder  the  more  gas 
passes  through. 

It  is  found  inadvisable  to  carburet  a 16- 
candle  gas  higher  than  above  40-candle  power, 
as  up  tp  this  point  it  can  be  burnt  from  an 


ordinary  small  burner  consuming  two  cubic 
feet  per  hour.  The  gasolene  used  is  light 
petroleum  spirit,  having  a specific  gravity  of 
about  *650 ; and  experience  shows  that  when 
ordinary  16-candle  coal  gas  is  carburetted,  the 
illuminating  power  is  raised  one  candle  power 
for  each  pint  per  1,000  cubic  feet. 

The  apparatus  I have  just  described,  how- 
ever, cannot  be  made  on  a sufficiently  large 
scale  to  carburet  gas  in  very  great  bulk; 
besides  which,  if  a gas  manager  has  a gaso- 
meter full  of  gas,  the  illuminating  value  of 
which  is  dangerously  near  the  prescribed  limit, 
it  is  evident  that  there  is  likely  to  be  no  room 
to  mix  in  a sufficient  quantity  of  the  highly 
carburetted  gas  to  bring  up  the  illuminating 
power  to  the  required  standard,  whilst,  if  there 
were  room,  diffusion  would  be  so  slow  that 
practically  the  gases  could  not  be  given  time 
to  mix. 

In  order  to  obviate  this  trouble,  Messrs. 
Maxim  and  Clark  have  devised  an  apparatus 
which  will  take  a certain  portion  of  gas  out  of 
the  main,  enrich  it,  and  again  return  it  to  the 
main,  and  there  mingling  with  the  steady  flow 
of  gas,  the  whole  becomes  mixed.  In  this 
way,  experiments  made  by  Mr.  Livesey,  of  the 
South  Metropolitan  Gas  Company,  show  the 
system  to  be  not  only  feasible  but  very  con- 
venient, and  the  ordinary  coal  gas,  enriched  to 
the  extent  of  two  candles,  will  retain  the  extra 
hydrocarbons  perfectly  well. 

At  the  present  time,  the  cost  of  enriching  a 
17-candle  gas  up  to  18-candle,  by  the  use  of 
cannel  coal,  amounts  to  2^d.,  whilst  the  cost 
of  doing  the  same  thing  with  gasolene  would 
probably  not  exceed  ifd. 

From  the  earliest  days  of  the  gas  industry 
attempts  have  been  made  to  utilise  tar  for  the 
production  and  enrichment  of  gas,  and  the 
patent  literature  of  the  century  contains  many 
hundreds  of  such  schemes,  most  of  which  were 
stillborn,  whilst  a few  spent  a short  and  sickly 
existence,  but  none  achieved  success,  and  the 
reason  of  this  it  is  not  difficult  to  understand. 

In  order  to  make  gas  from  tar  two  methods 
may  be  adopted  : — (1)  To  condense  the  tar  in 
the  ordinary  way,  and  afterwards  to  use  the 
whole  or  portions  of  it  for  cracking  into  a per- 
manent gas  ; or  (2)  to  crack  the  tar  vapours 
before  condensation  by  passing  the  gas  and 
vapours  thorough  superheaters. 

If  the  first  method  be  adopted,  the  trouble 
which  presents  itself,  and  in  a few  hours  brings 
the  apparatus  to  grief,  is  that  tar  contains 
60  per  cent,  of  pitch,  which  rapidly  chokes 
and  clogs  up  all  the  pipes ; whilst  if  an 
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attempt  is  made  to  use  a temperature  at 
which  the  pitch  is  decomposed,  then  it  is 
found  that  a non-  or  very  poorly-luminous 
gas  is  the  result,  whilst  a heavy  deposit  of 
carbon  remains  in  the  superheater  or  retort, 
and  even  at  high  temperatures  easily-conden- 
sible  vapours  escape  which  afterwards  create 
trouble  in  the  pipes. 

In  order  to  get  over  the  trouble  arising  from 
the  choking  by  the  pitch,  attempts  have  been 
made  to  distil  the  tar  at  a low  temperature, 
and  utilise  the  40  to  50  per  cent,  of  oil  so 
obtained  for  gasifying ; but  here  the  small 
yield  of  oil,  and  the  expense  of  handling  and 
distilling,  have  prevented  tar  from  competing 
with  coal  as  a source  of  gas. 

A more  economical  way  of  doing  this  was 
to  distil  the  tar  so  as  to  leave  the  pitch  behind, 
and  then  instead  of  condensing  the  vapours  to 
oil,  to  pass  them  through  a heated  chamber, 
which  should  convert  them  into  permanent 
gases;  but  as  soon  as  this  was  tried  it  was 
found  that  the  lighter  vapours,  which  distilled 
off  first,  only  required  a temperature  to  crack 
them  which  was  totally  inadequate  to  render 
the  heavier  vapours  coming  off  later  in  the 
distillation  permanent,  so  that  they  condensed 
to  liquids ; whilst  if  the  heat  was  so  arranged 
as  to  crack  the  heavy  vapours,  it  broke  up  the 
lighter  ones  into  gases  of  very  poor  illuminat- 
ing power. 

These  troubles  of  course  arise  from  the 
same  cause,  as  in  the  earlier  experiments  on 
carburetting  gas  by  passing  over  or  through 
volatile  naphthas — that  is,  that  the  tar,  like 
the  naphthas,  is  a mixture  of  many  compounds 
varying  in  composition  and  properties. 

In  order  to  (as  far  as  possible)  get  over 
this  trouble,  Mr.  George  Davis  proposed  in 
a paper  read  before  the  Society  of  Chemical 
Industry,  to  distil  the  tar,  so  as  to  remove 
pitch,  and  then  to  get  rid  of  the  naphtha- 
lene and  anthracene,  using  the  remainder, 
four-fifths  of  which  can  be  gasified,  for  en- 
riching the  gas. 

He  calculates  that  coal  yields  07  per  cent, 
of  its  weight  of  tar,  and  that  0^42  of  this  is 
got  rid  of  as  pitch,  whilst  the  remaining  0*28 
per  cent,  can  be  converted  into  gas,  a gallon 
of  this  oil  yielding  80  cubic  feet  of  50-candle 
gas,  and  he  infers  from  this  that  from  a ton  of 
ordinary  coal,  by  utilising  the  tar  in  this  way, 
10,465  cubic  feet  of  i8’4-candle  gas  could  be 
obtained,  instead  of  10,000  of  17-candle  gas. 
The  success  of  such  a process  must,  however, 
entirely  depend  upon  the  value  of  tar  and  the 
cost  of  cannel  in  any  given  locality,  as  the 


expense  of  the  process  must  of  necessity  be 
considerable . 

The  most  successful  attempt  to  utilise 
certain  portions  of  the  liquid  products  of  dis- 
tillation of  coal  is  undoubtedly  the  Dinsmore 
process,  in  which  the  coal  gas  and  the  vapours 
which,  if  allowed  to  cool,  would  form  tar,  are 
made  to  pass  through  a heated  chamber,  and 
a certain  proportion  of  otherwise  condensible 
hydrocarbons  are  thus  converted  into  perma- 
nent gases.  Using  a poor  class  of  coal,  it 
is  claimed  that  9,800  cubic  feet  of  20  to 
2 1 -candle  gas  can  be  made  by  this  process  ; 
whilst,  by  the  ordinary  process,  9,000  cubic 
feet  of  15-candle  gas  would  have  been  pro- 
duced. 

In  the  centre  of  each  bed  of  six  retorts  an 
empty  retort,  called  the  duct,  is  fixed ; and 
through  this  the  whole  of  the  gas  and  vapour 
produced  in  the  other  retorts  has  to  pass  before 
reaching  the  hydraulic  main.  The  duct  is 
kept  at  a bright  cherry  red  heat  at  the 
entrance  (1,700°  F.,  = 92C0  C.)  and  at  a dull 
red  at  the  exit  end  (1,200°  F.,  = 639°  C.), 
this  gradation  of  heat  being  important,  as, 
if  it  were  at  a high  heat  throughout,  the 
hydrocarbons  would  be  over-cracked,  and 
a loss  of  illuminating  power  would  be  the 
result. 

From  the  duct  an  ascension  pipe  leads  the 
gas  to  the  main  by  means  of  a bridge  pipe, 
and  this  ascension  pipe  is  provided  with  a 
water-jacket,  which  causes  liquid  tar  to  con- 
dense, and  render  any  condensed  pitch  or  car- 
bonaceous matter  sufficiently  liquid  to  slide 
back  down  the  pipe,  and  so  prevent  any  chance 
of  choking. 

Each  retort  in  the  bench,  besides  having  a 
connection  with  the  duct,  is  also  connected 
with  the  hydraulic  main  in  the  usual  manner, 
but  is  closed  by  a heavy  seal.  One  retort  of 
the  bed  of  six  is  drawn  and  charged  hourly, 
and  as  each  retort  is  heated  for  six  hours,  and 
as  the  products  of  distillation  vary  according 
to  the  period  for  which  the  retort  has  been 
heated,  this  arrangement  keeps  the  average 
composition  of  the  gases  mingling  in  the  duct 
fairly  constant. 

The  quantity  of  tar  produced  by  this  process 
is  roughly  about  two-thirds  of  the  quantity 
made  in  the  ordinary  way,  and  is,  moreover, 
very  poor  in  light  oils  and  tar  acids,  so  that 
there  can  be  but  little  doubt  that  the  hydro- 
carbons and  phenols  are  broken  down  into 
olefines  and  acetylenes. 

An  analysis  of  the  Dinsmore  gas  shows  the 
composition  as-* 
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Carbon  dioxide  0*23 

Illuminants 6 76 

Carbon  monoxide  8 10 

Methane  4°’34 

Hydrogen 43  98 

Nitrogen  0*59 


ioo-oo 


Specific  gravity 0 4 2 8 

Illuminating  power  (candles)  . . 22-3 

( Carbon  density  2 

l Hydrogen  density 5-80 


In  distilling  the  coal  in  the  ordinary  way, 
the  yield  of  tar  is  11  gallons  per  ton  ; but  by 
the  Dinsmore  process  only  7 gallons.  On 
examining  the  analysis  of  the  ordinary  and 
Dinsmore  tar,  it  is  at  once  evident  that  the 
4 gallons  which  have  disappeared  are  the  chief 
portions  of  the  light  oils  and  creosote  oils ; 
and  these  are  the  factors  which  have  given  the 
increase  of  illuminating  power  to  the  gas.  As 
pointed  out  by  Professor  Foster,  it  is  un- 
fortunate that  there  are  no  figures  to  be 
obtained  showing  the  differences  in  the  gas 
and  tar  produced  when  the  same  coal  is  worked 
side  by  side  by  the  ordinary  and  Dinsmore 
processes,  as  this  would  not  only  be  of  great 
scientific  value,  but  would  also  clearly  demon- 
strate the  value  of  the  process. 

We  must  now  consider  the  third  method  by 
which  a poor  coal  gas  can  be  carburetted — 
viz.,  by  mixing  it  with  oil  gas  obtained  by 
cracking  crude  oils  by  heat.  Experiments  in 
this  direction  have  lately  been  instituted— first 
by  Mr.  Good  at  Carshalton,  and  more  recently 
by  Mr.  Herring  at  Dover.  To  carburet  a gas 
directly  by  oil,  the  paraffin  is  injected  into  the 
retort  under  a slight  pressure — not  less  than 
15  lbs. — so  that  the  oil  is  sprayed  on  to  the 
red-hot  coke,  and  cracking,  yields  oil  gas, 
which  mingles  with  the  coal  gas.  In  making 
a carburetted  gas,  it  is  far  better  to  crack  the 
liquid  hydrocarbon  in  the  presence  of  the 
diluents  which  are  to  mingle  with  it  and  act  as 
its  carrier  ; as,  if  this  be  done,  a higher  tem- 
perature can  be  employed,  and  more  of  the 
heavier  portions  of  the  oil  converted  into  gas, 
without,  at  the  same  time,  breaking  down  the 
gaseous  hydrocarbons  too  much.  For  instance, 
if  a petroleum  oil  is  cracked  by  itself,  the  re- 
sulting gas  would  consist  largely  of  hydrogen 
and  methane,  and  the  heavy  hydrocarbons 
would  probably  vary  from  16  to  26  per  cent. — 
a considerable  quantity  of  carbon  separating  ; 
while  if  cracked  in  the  presence  of  a stream 
of  diluting  gas,  a far  higher  per-centage 
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of  illuminants  of  the  higher  marsh  gas  series 
(ethane,  &c.)  would  be  produced,  and  a com- 
paratively small  quantity  of  hydrogen  and 
methane.  This  is  due  to  the  same  cause  as 
the  non-luminosity  of  the  Bunsen  burner — i.e., 
that  when  the  hydrocarbons  are  undiluted, 
they  can  easily  be  broken  down  to  hydrogen 
and  carbon  ; whereas,  when  they  are  diluted, 
a far  higher  temperature  is  necessary  to  effect 
this  action,  and  so  the  degradation  of  the 
hydrocarbons  is  stopped  at  an  earlier  stage. 

In  carburetting  a poor  coal  gas  with  paraffin, 
it  must  be  borne  in  mind  that,  as  the  coal  is 
undergoing  distillation,  in  the  earlier  stages  a 
rich  gas  is  given  off,  while  towards  the  end  of 
the  operation,  the  gas  is  very  poor  in  illumi- 
nants and  rich  in  hydrogen  ; the  methane  dis- 
appearing with  the  other  hydrocarbons,  and 
the  increase  in  hydrogen  being  very  marked. 
Mr.  Lewis  T.  Wright  employed  a coal 
requiring  six  hours  for  its  distillation,  and 
took  samples  of  the  gas  at  different  periods  of 
the  time.  On  analysis,  these  yielded  the 
following  results  : — 


Time  after  Commencement  of  Distillation. 


10  min. 

jib.  30m. 

3h.  25m.j5h.35m. 

Sulphuretted  hydrogen  ... 

1*30 

1-42 

o-49 

O'll 

Carbon  dioxide 

2‘2I 

2’og 

i"49 

1-50 

Hydrogen 

20  10 

38-33 

52-68 

07’12 

Carbon  monoxide 

6‘ig 

5-68 

6*21 

6'12 

Marsh  gas  

57-38 

44-03 

33-54 

22-58 

Illuminants  

I0'62 

5-98 

3-04 

1-79 

Nitrogen  

2*20 

IF 

2-55 

0-78 

This  may  be  regarded  as  a fair  example  of 
the  changes  which  take  place  in  the  quality  of 
the  gas  during  the  distillation  of  the  coal.  In 
carburetting  such  a gas  by  injecting  paraffin 
into  the  retort,  it  would  be  great  waste  to  do 
so  for  the  first  two  hours,  as  a rich  gas  is 
being  given  off  which  has  not  the  power  of 
carrying  a very  much  larger  quantity  of  hydro- 
carbons from  being  practically  saturated  with 
them.  Consequently,  to  make  it  take  along 
with  it,  in  a condition  not  easily  deposited, 
any  further  quantity,  the  paraffin  would  have 
to  be  broken  down  to  a great  extent ; and 
the  temperature  necessary  to  do  this  would 
seriously  affect  the  quality  of  the  gas 
given  off  by  the  coal.  When,  however,  the 
distillation  had  gone  on  for  three  hours,  the 
rich  portions  of  the  coal  gas  would  all  have 
distilled  off,  and  the  temperature  of  the  retort 
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would  have  reached  its  highest  point;  and 
this  would  be  the  time  to  feed  in  the  oil,  as  its 
cracking  being  an  exothermic  action,  the  tem- 
perature in  the  retort  would  be  increased,  and 
the  gas  rich  in  hydrogen  which  was  being 
evolved  would  carry  with  it  the  oil  gas,  and 
prevent  any  re-deposition. 

In  conclusion,  it  is  unwise,  in  carburetting 
gas,  to  make  a large  quantity  of  a poor  gas, 
and  then  expect  to  enrich  it  with  a certain 
quantity  of  rich  gas  by  allowing  the  two  to  mix 
in  the  holder,  as,  under  these  conditions,  the 
mixing  has  to  be  done  by  the  diffusion  of 
gases,  which  takes  place  at  a rate  inversely 
proportional  to  the  square  root  of  their  densi- 
ties, with  the  result  that  a very  heavy  and  a 
very  light  gas  quickly  mingle.  Where,  how- 
ever, there  is  a rich  gas  with  (say)  a specific 
gravity  of  *516  and  a poor  one  of  *422,  the 
difference  in  density  is  so  slight  that  there 
is  practically  no  tendency  to  mix  ; and  the 
contents  of  the  holder  would  remain  in  layers 
of  the  original  gases,  with  thinner  layers  of 
mixed  gases  between  them. 


Miscellaneous. 

- — — ^ — — 

INDIAN  PRESERVES. 

Tlie  demand  for  Indian  preserves  and  jams  has 
greatly  increased  during  the  past  few  years.  In 
India  preserves  and  jellies  are  made  of  the  pear, 
quince,  mango,  tamarind,  date,  banana,  guava,  and 
other  fruits.  In  Singapore  pineapples  are  preserved 
whole,  and  in  the  Bahamas  the  manufacture  is  also 
carried  on  on  a large  scale,  to  the  extent  of  nearly 
1,000,000  cans  annually.  Each  can  of  fruit,  before 
the  syrup  is  added,  weighs  2 lbs.  From  12,000  to 
14,000  can  be  filled  in  a day,  and  25,000  pines  are 
usually  consumed  daily  during  the  season.  In  Singa- 
pore much  enterprise  has  been  shown  in  preserving 
tropical  fruits.  There  are  two  or  three  firms  who 
deal  largely  in  them. 

The  Indian  preserves  were  formerly  much  in 
request.  Thus,  in  the  13th  century  the  most 
renowned  preserve  was  a paste  made  of  candied 
ginger.  Among  other  fruits,  &c.,  preserved  in 
their  natural  state,  in  syrup,  crystallised  with  sugar, 
or  made  into  jelly,  are  the  pineapple,  bread-fruit, 
ginger,  jack-fruit,  the  papaw,  mangosteen,  pomeloe, 
guava,  and  nutmeg.  Although  in  flavour  and  pre- 
paration these  preserves  may  not  equal  those  of 
Europe,  they  make  an  agreeable  change. 

Pineapples. — The  pineapple  is  one  of  the  best  of 
tropical  fruits,  although  it  is  produced  of  a superior 


quality  by  European  cultivators.  Its  sweet  and  acid 
flavour,  and  pleasant  aroma,  make  it  sought  after  by 
consumers  of  all  classes.  One  house  in  Singapore 
ships  about  70,000  tins  of  this  fruit.  Pineapple 
marmalade  (thought  by  some  to  be  the  most  deli- 
cious  preserve  in  the  world)  might  also  be  sold  at 
5d.  per  pound  in  London. 

Guava  Jelly. — There  are  two  species  of  guava 
fruit,  the  red  guava,  and  the  white,  or  Peruvian 
guava.  Both  make  excellent  sweetmeat  paste  or 
jelly,  which  is  very  pleasant  and  nutritious,  from  its 
superior  power  of  assimilation  with  the  gastric  juice, 
and  perfect  development  of  saccharine. 

It  is  said  that  a hundred  different  preserves  could 
be  made  from  a judicious  blending  of  the  fruits  of 
the  East  and  West  Indies  and  South  America. 

The  jamun  (Syzygium jambolanum),  a sort  of  long, 
dark,  purple  plum,  the  size  of  a large  date,  makes 
excellent  preserves,  and  has  exactly  the  flavour  of 
black-currant  jelly,  to  simulate  which  large  quantities 
are  sent  from  India  to  England,  It  is  also  used  for 
flavouring  other  jams. 

The  fruits  of  Inocarpus  edulis  are  preserved  in 
the  Indian  Archipelago.  A sweet  conserve  is  made 
in  India  of  the  fruits  of  Tenninalia  Chebula.  Another 
is  made  of  the  fruits  of  Phyllanthus  distichus,  at 
Birbhum  in  Bengal.  The  acid  calyces  of  the  rosella 
( Hibiscus  sabdariffa ) are  converted  into  an  excellent 
jelly,  which  would  be  highly  appreciated  in  England, 
if  once  introduced.  Jam  and  jelly  are  made  in 
Canada  from  the  fruit  of  Shepherdia  argentea. 

The  fruit  of  Spondias , not  unlike  a cherry,  is  made 
into  jelly.  The  scarlet  fruit  of  the  quandong 
( Fusanus  acuminatus ),  the  size  of  a small  peach, 
makes  an  excellent  preserve  for  tarts  in  Australia. 

The  tamarind  plum  ( Dialium  indum)  of  Java  has 
a pod  filled  with  a delicate,  agreeable  pulp,  much 
less  acid  than  the  tamarind.  The  golden  drupes  of 
Spondias  cytherea , or  dulcis,  a native  of  the  Society 
Islands,  are  compared,  for  flavour  and  fragrance,  to 
the  pineapple.  The  large  acid  fruits  of  the  kai 
apple  ( Aberia  caffra)  of  Natal  can  be  converted 
into  a good  preserve  of  the  red-currant  jelly 
class.  The  fruit  of  Cornea  speciosa  is  delicious ; it 
is  called  “mangaba”  by  the  Brazilians,  and  when 
ripe  is  brought  in  great  quantities  to  Pernambuco  for 
sale. 

The  fruit  of  the  goumi,  of  Japan  [Elcegnus  edulis ), 
makes  excellent  preserves,  fruit  syrups,  and  tarts. 
The  berries  of  Pyrus  aucuparia , and  of  P.  baccata 
are  made  into  comfits,  conserves,  and  compotes.  The 
fruits  of  Astrocarpum  ayri , of  Brazil,  are  made  into 
an  excellent  preserve,  which  is  much  esteemed  in 
that  country. 

The  fruit  of  the  Chinese  quince  ( Diospyros  amara ) 
is  converted  into  sweetmeats,  of  which  the  Chinese 
are  exceedingly  fond. 

The  bread  fruit,  in  syrup  or  crystallised,  may  please 
native  palates,  but  it  is  not  likely  to  find  favour  in 
Europe,  being  flavourless,  and  more  of  a food  sub- 
stance than  a fruit. 
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Preserved  ginger  is  popular  in  England,  but  is  not 
much  esteemed  on  the  Continent.  The  Spaniards 
eat  raw  ginger  in  the  morning,  to  give  them  an 
appetite ; and  it  is  used  at  table  fresh  or  candied. 
Among  sailors  it  is  considered  antiscorbutic.  The 
quantity  of  preserved  ginger  imported  ranges 
annually  from  1,500  to  2,500  cwt.,  value  ^3,500  to 
^4,300.  It  forms  the  bulk  of  the  succades  re- 
ceived from  the  Chinese  Empire,  18,000  to  20,000 
cwt.  coming  from  Hong  Kong.  Some  ginger  is 
also  received  from  India.  The  mode  of  preparing 
it  in  the  East  is  as  follows  : — The  racemes  are  steeped 
in  vats  of  water  for  four  days,  changing  the  water 
once.  After  being  taken  out,  spread  on  a table,  and 
well  pricked  or  pierced  with  bodkins,  they  are  boiled 
in  a copper  cauldron.  They  are  then  steeped  for  two 
days  and  nights  in  a vat  with  a mixture  of  water  and 
rice  flour.  After  this  they  are  washed  with  a solution 
of  shell  lime  in  a trough,  then  boiled  with  an  equal 
weight  of  sugar,  and  a little  white  of  egg  is  added  to 
clarify.  '1  he  ginger,  candied  or  dried  in  sugar,  is 
shipped  in  small  squares  of  zinc.  That  preserved  in 
syrup,  is  sent  out  in  jars  of  glazed  porcelain  of  6 and 
3 lbs.,  and  packed  in  cases  of  six  jars.  The  quality 
called  “ mandarin  ” is  put  up  in  barrels. 

The  papaw  ( Carica  pa pay  a)  is  a fleshy,  pulpy  fruit, 
of  an  orange  colour,  sweet  and  refreshing,  which  is 
eaten  as  the  melon  is  in  Europe.  This  fruit,  how- 
ever, in  syrup  or  crystallised,  has  very  much  the  taste 
of  a turnip. 

The  mangosteen  is  a fruit  about  the  size  of  a 
mandarin  orange,  of  a sweet  flavour,  accompanied 
with  a slight  acidity,  and  an  odour  resembling  the 
raspberry.  It  is  the  produce  of  Garcinia  ?nangostana , 
and  is  one  of  the  most  delicious  and  famous  of  the 
fruits  of  the  Indian  Archipelago,  ranking  with  the 
pineapple.  Presents  of  baskets  of  it  are  sent  from 
Singapore  to  India  and  China.  It  is  a pleasant  fruit, 
with  a delicate  but  characteristic  flavour,  partaking 
of  the  strawberry,  grape,  pine -apple,  and  peach. 
The  happy  mixture  of  tart  and  sweet  in  the  pulp 
renders  it  no  less  salutary  than  pleasant ; and  it  is 
the  only  fruit  which  sick  people  are  allowed  to  eat 
without  scruple.  In  Cochin  China  they  sell  at  4s.  to 
5s.  the  100. 

The  pomalo  ( Citrus  decutnana ) is  a large  fruit  of 
the  orange  family,  with  an  acid  flavour,  frequently 
bitter.  The  pulp  and  thick  rind,  crystallised  with 
sugar,  are  eatable,  but  lose  much  of  their  natural 
flavour.  It  is  better  known  as  the  shaddock  ; and 
the  fruit  will  exceptionally  attain  a weight  of  20 
pounds. 

The  Mammea  Apple  {Mammea  Americana)  is 

abundant  in  the  West  Indies.  The  pulp  is  of  a 
sweet,  aromatic  smell,  and  of  a peculiar,  yet  delicious 
flavour.  It  is  sometimes  sliced  and  eaten  with  sugar 
or  wine,  and  also  makes  a very  good  jam,  by  being 
preserved  in  sugar.  Another  tropical  fruit,  the 
Mammea  sapota,  is  known  as  American  marmalade, 
from  the  similarity  of  the  flavour  of  the  pulp  tq  the 
marmalade  made  from  quinces. 


The  succulent  fruits  of  Cicca  disticha  have  an  acid 
sweet  flavour,  and  are  eaten  cooked,  or  made  into 
preserve. 

The  green,  fleshy,  gratefully  acid  fruits  of  Averrhoa 
Bilimbe  and  A.  Carambola  are  preserved,  and  used 
for  tarts,  and  for  flavouring  various  dishes. 

The  Comquat,  or  Kumquat  {Citrus  japonica) . An 
excellent  preserve,  is  made  from  the  sweet  peel  and 
acid  pulp  of  this  curious,  small  nutmeg-shaped 
orange  in  China  and  Japan. 

The  red  berries  of  Carissa  carandas  furnish  a 
well-known  substitute  for  red  currant  jelly,  in  India 
and  China. 

The  Peruvian  cherimoyer  ( Anona  cherimolia)  is  a 
highly  esteemed  succulent  fruit,  of  a most  luscious 
flavour,  containing  a soft  sweet  mucilage,  resembling 
strawberries  and  cream.  It  is  often  called  the 
“ Queen  of  Fruits.” 

The  mango,  the  mangosteen,  the  custard-apple,  and 
the  durian,  are  known  by  repute  only  to  the  people 
of  this  country ; but  while  they  might  easily  be 
frozen  and  brought  here  in  admirable  condition — 
dishes  fit  for  the  gods — no  attempt  is  made  to  utilise 
these  luscious  fruits  of  India  in  their  fresh  state,  nor 
is  very  much  done  in  preserving  them. 

The  durian  ( Durio  zibethinus) , although  it  has  a 
strong  offensive  smell,  is  eaten  greedily  by  the 
Burmese,  and  as  many  as  40,000  are  annually  sent  to 
Upper  Burma. 

The  mango  ( Mangifera  indica ) is  the  best  fruit 
in  India,  as  highly-valued  as  the  peach  with  us, 
and  forms  a considerable  portion  of  the  food 
of  large  classes  of  the  native  inhabitants.  The 
varieties  cultivated  are  about  as  numerous  as 
are  those  of  the  apple.  An  Indian  gentleman 
has  made  coloured  illustrations  of  more  than  200 
varieties  of  this  fruit.  The  quality  is  difficult  to 
judge  of  from  external  appearance.  There  are  large 
and  small,  elongated  and  abbreviated,  bright  orange- 
coloured  and  green.  They  vary  much  in  taste,  some 
being  of  the  flavour  of  honey,  some  of  pineapple, 
some  of  orange,  while  others  have  distinct  flavours  of 
their  own.  A good  mango  should  be  as  little  stringy 
as  possible,  and  should  not  have  too  much  of  the 
turpentine  flavour  towards  where  it  is  attached  to  the 
foot-stalk ; a moderately  aromatic  savour  there  is  by 
no  means  objectionable. 

The  young  unripe  fruit  are  largely  consumed  in 
India  in  tarts,  &c  , and  mango-fool  there  takes  the 
place  of  gooseberry  fool.  The  half-ripe  fruits  are 
also  made  into  a marmalade  which  resembles  much 
that  of  apples. 

So  large  is  the  consumption  of  this  fruit  in  India 
that  waggon  loads,  bringing  collectively  twenty  tons 
of  the  fruit,  have  entered  the  island  of  Bombay  in  a 
single  day.  The  fruit  of  the  finest  mangoes  have  a 
rich,  sweet-perfumed  flavour,  accompanied  by  a 
grateful  acidity. 

The  thick  juice  is  by  the  natives  of  India  squeezed 
out,  spread  on  plates,  and  allowed  to  dry,  in  order  to 
form  the  thin  cakes  known  as  amsatta.  The  green 
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fruit  is  sliced  and  cooked  in  curry ; is  made  into 
pickle  with  salt,  mustard,  oil,  and  chillies  ; and  also 
into  preserves  and  jams  by  being  boiled  and  cooked 
in  syrup.  Some  varieties  of  mango  have  fruits  as  big 
as  an  infant’s  head,  ovate,  with  a golden  skin, 
speckled  with  carmine,  and  a greengage  flavour. 

The  finest  varieties  of  this  almost  unequalled  fruit 
seem  to  thrive  in  Jamaica  (where  it  was  introduced 
about  a century  ago),  as  well  as  in  Bombay.  It  is 
the  popular  fruit  there  with  the  negroes. 

The  Siam  mango  is  a tolerable  kind,  which 
sometimes  grows  to  one  pound  weight.  The  egg- 
mango  is  a small,  yellow  kind,  with  too  much  of  the 
turpentine  flavour,  and  too  acidulous  to  be  much 
prized.  The  horse-mango  is  a very  coarse  fruit  of 
unpleasant  odour,  much  eaten  by  the  lower  classes, 
and  producing  cholera,  diarrhoea,  and  dysentery. 
The  Bombay  mango,  termed  “Parsee,”  is  known 
for  its  lusciousness  and  delicacy  of  flavour,  the  absence 
of  fibre,  firmness  of  flesh,  thinness  of  skin,  and  small 
size  of  the  stone.  It  must,  however,  be  admitted 
that  on  tasting  this  delicious  fruit  for  the  first  time,  a 
slight  turpentine  flavour  is  experienced. 

A raw  guava,  or  even  a raw  mango,  may  not  be, 
to  every  Englishman’s  palate,  a satisfactory  exchange 
for  a mellow  pear  or  a juicy  peach,  but  preserved 
mango  and  guava  jelly  are  things  by  no  means  to  be 
despised.  Some  of  these  preserved  foreign  fruits 
are  delicacies  only  to  be  obtained  at  some  of  the 
best  West-end  houses,  at  prices  too  high  for  ordinary 
consumers ; but  if  large  quantities  were  sent  into  the 
market,  and  the  prices  consequently  lowered,  the 
demand  would  become  greater,  and  the  sale  more 
profitable,  and  would  probably  lead  to  the  introduc- 
tion of  new  articles,  to  the  mutual  benefit  both  of 
oarselves  and  the  growers  and  preservers  of  the  fruits. 

Mango  jam  is  prepared  by  boiling  the  mango  in 
syrup,  after  removing  the  skins  and  stones,  and  the 
sour  juice  squeezed  out  by  the  free  use  of  forks,  and 
soaking  in  fresh  water.  Two  pounds  of  mango  to 
one  pound  of  sugar  is  the  proportion  in  which  it  is 
prepared. 

Bilimbi  jam  is  made  by  removing  nearly  three- 
fourths  of  the  juice  of  the  fruits  of  Averthoa  bilimbi , 
and  soaking  in  water,  squeezing  the  fruit  and  boiling 
them  in  syrup.  Nelli  jam,  from  the  fruit  of  Phyllun- 
thus  embelica , is  made  in  the  same  manner ; propor 
tion  of  fruit  and  sugar  same  as  mango. 

From  Natal,  there  have  been  shown  at  the  various 
exhibitions,  Amatungula  jam,  the  produce  of  the 
fruit  of  Arduina  grandiflora , sometimes  called  the 
Natal  plum.  This  jam  is  firm,  nearly  like  that 
of  the  quince,  and  has  a rough  acid  flavour  ; but  is  a 
curious  and  agreeable  preserve. 

The  gooseberry  jelly  from  there  is  the  produce  of 
Physalis  pubescans.  It  is  pleasantly  sharp,  without 
having  the  rough,  metal-like  acid  of  the  amatungula. 
The  guava  jelly  has  the  full  taste  of  the  West 
Indian  preserve.  The  pineapple  jam  has  the  rick, 
almost  too-luscious,  taste  for  which  the  Natal  pines 
are  famed,  The  loquat  is  a very  sweet  and  fine  pre- 


serve, slightly  resembling  quince  marmalade,  but 
with  less  pronounced  individual  flavour.  The  fruit  is 
very  delicious  in  its  unpreserved  ripe  state,  having 
the  flavour  of  an  apple  grafted  upon  the  flesh  of  the 
melting  peach,  with  large  apple  pips  taking  the  place 
of  the  stone,  and  ripening  in  massive  bunches.  Like 
the  peach,  the  fruit  is  almost  too  delicate  for  a pre- 
serve. Its  most  refined  and  exquisite  qualities  do 
not  survive  the  bath  of  boiling  sugar.  The  rosella 
is  the  preserved  fruits  or  calyces  of  the  Hibiscus 
sabdariffa , which  makes  a most  estimable  substitute 
for  red  currant  jelly,  particularly  relished  in  hot 
climates.  The  grenadilla,  the  purple  fruit  of  a 
passion-flower  ( Passijlora  edulis),  is  almost  without 
a rival  for  delicate  fragrance  and  perfume,  has  a 
sweetish  acid  taste,  and  makes  an  excellent  preserve. 
The  St.  Helena  peach  resembles,  in  the  preserved 
state,  a very  excellent  yellow  plum.  The  shaddock 
marmalade  might  also  be  spoken  of  as  a worthy  sub- 
stitute for  the  Seville  orange  marmalade. 


Notes  on  Books. 


Euclid’s  Elements  of  Geometry.  By  A.  E 

Layng,  M.A.  London  : Blackie  and  Son.  1890. 

This  edition  of  Euclid  contains  the  first  four  books, 
book  six  and  parts  of  books  five  and  seven.  In 
addition  to  the  text,  notes  and  exercises  are  ap- 
pended to  the  propositions  to  which  they  refer,  and 
worked-out  examples  are  given  at  intervals  as 
models.  At  the  end  of  each  book  additional  pro- 
positions are  given,  together  with  miscellaneous 
exercises.  In  the  diagrams  an  attempt  has  been 
made  to  give  greater  clearness  and  simplicity  by  the 
use  of  lines  of  various  thicknesses.  An  appendix 
contains  a selection  of  recent  examination  papers,  an 
explanation  of  a few  typical  geometrical  theorems, 
and  some  alternative  proofs  of  certain  of  the  pro- 
positions. 


General  Notes. 

+ 

German  Technical  Museums.— The  lately 
issued  volume  of  the  “Transactions  of  the  Royal 
Institute  of  Architects  ” (new  series,  vol.  6),  contains 
a paper  by  Mr.  Frank  Granger  on  this  subject,  which 
contains  the  results  of  a tour  of  six  weeks,  occupied 
in  visiting  the  technical  museums  and  schools  of 
North  Germany.  The  places  visited  include  Ham- 
burg, Berlin,  Dresden,  Chemnitz.  Leipzig,  and 
Hanover.  Several  of  these  institutions  were  described 
by  Professor  Percy  Frankland,  in  his  paper  on  “ The 
Aim  and  Scope  of  Higher  Technical  Education.” 
(See  Journal , vol.  xxxviii.,  p.  599.) 
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Chicago  Exhibition,  1893. — A Reuter’s  tele- 
gram announces  that  President  Harrison  has  issued 
a proclamation  declaring  that  satisfactory  proof  has 
been  presented  to  him  that  adequate  grounds,  build- 
ings, and  funds  have  been  provided  at  Chicago  for 
the  Columbian  Exhibition ; and  he  therefore  declares 
that  it  will  be  opened  on  May  1st,  1893,  and  will  not 
close  before  the  last  Thursday  in  the  October  follow- 
ing. The  President,  in  the  name  of  the  Government 
and  people  of  the  United  States,  invites  all  the 
nations  of  the  earth  to  take  part  in  the  commemora- 
tion of  an  event  pre-eminent  in  human  history,  and 
of  lasting  interest  to  mankind,  by  appointing  repre- 
sentatives at  the  Exhibition,  and  by  sending  such 
exhibits  as  may  most  fitly  and  fully  illustrate  their 
resources  and  industries,  and  the  progress  of  civili- 
sation. 

Congress  of  Hygiene. — A letter  has  been 
published,  which  is  signed  by  the  Duke  of  West- 
minster, Sir  Andrew  Clark,  Mr.  Thomas  Bryant, 
President  of  the  Royal  College  of  Surgeons ; the 
Earl  of  Ravenswortb,  President  of  the  Royal  Agri- 
cultural Society;  Mr.  Alfred  Waterhouse,  R.A., 
President  of  the  Royal  Institute  of  British  Archi- 
tects ; Dr.  F.  J.  Mouat ; Sir  John  Coode,  President 
of  the  Institution  of  Civil  Engineers ; Sir  James 
Paget,  Sir  Spencer  Wells,  and  Sir  Douglas  Galton, 
drawing  attention  to  the  Seventh  International  Con- 
gress of  Hygiene  and  Demography,  to  be  held  this 
year  in  London.  The  Prince  of  Wales,  as  President, 
has  signified  his  intention  of  opening  it  on  Msnday, 
the  10th  August ; and  the  Congress  will  conclude  its 
Session  on  the  25th  of  that  month.  The  Congress 
is  intended  to  promote  the  interchange  of  knowledge 
between  those  persons  in  different  countries  interested 
in  the  study  of  hygiene  and  demography.  Among 
the  subjects  proposed  for  discussion  are — The  pre- 
vention of  communicable  diseases,  the  science  of 
bacteriology  in  relation  to  communicable  diseases; 
industrial  questions,  as,  for  instance,  the  regulation 
of  industrial  occupations  from  a health  point  of  view, 
including  the  hours  of  labour  and  the  influence  of 
dwellings  upon  labour ; the  hygiene  of  infancy  and 
childhood  ; the  hygiene  of  houses  and  towns,  in- 
cluding questions  of  width  of  streets,  height  of  build- 
ings, and  disposal  of  the  dead  ; and  the  duty  of  the 
Government  towards  the  nation  in  regard  to  health, 
and  the  machinery  necessary  for  exercising  that  duty  ; 
the  laws  for  notification  and  isolation  of  disease ; the 
status  and  education  of  medical  officers  of  health,  and 
of  sanitary  inspectors.  The  Lord  Mayor  and  Corpora- 
tion of  the  City  will  receive  the  large  number  of 
foreign  members  who  are  expected  to  be  present,  and 
the  discussions  will  be  carried  on  in  the  meeting- 
rooms  of  the  learned  societies  in  Burlington-house. 
The  donations  already  received  amount  to  ^1,100. 
The  bankers,  who  will  receive  subscriptions,  are 
Sir  Samuel  Scott  & Co.,  1,  Cavendish -square,  and 
Messrs.  Dimsdale,  Fowler  & Co.,  50,  Cornhill.  The 
honorary  secretaries  are  Dr.  W.  H.  Corfield  and  Dr. 
G.  V.  Poore,  of  20,  Hanover- square. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

January  14.—  J.  F.  Green,  “Steam  Lifeboats.” 
Professor  Elgar  will  preside. 

January  21.— A.  G.  Green,  C.  F.  Cross,  and 

E.  J.  Bevan,  “Photography  in  Aniline  Colours.” 
Capt.  Abney,  C.B.,  F.R.S.,  will  preside. 

January  28. — Carmichael  Thomas,  “ Illus- 
trated Journalism.”  LukeFildes,  R.  A.,  will  preside. 

February  4.— T.  Emerson  Dowson,  “The 
Growing  Need  for  Decimal  Coinage,  Weights,  and 
Measures.”  Sir  Henry  E.  Roscoe,  M P.,  F.R.S., 
will  preside. 

February  ii. — Sir  Roper  Lethbridge,  M.P., 
“ The  Proposed  Irish  Channel  Tunnel.” 

Papers  for  which  no  dates  have  as  yet  been 
fixed : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 

F. R.S. 

“ Methods  and  Processes  of  the  Ordnance 
Survey.”  By  Colonel  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S. 

“ Colonisation  and  its  Limitations.”  By  E.  J. 
Ravenstein. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ Electricity  in  relation  to  the  Human  Body.” 
By  H.  Newman  Lawrence  and  Arthur 
Harries,  M.D. 

“ Milling  Machinery.”  By  J.  Harrison  Carter. 

“Harbours,  Natural  and  Artificial.”  By  F.  H. 
Cheeswright. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

January  20.— William  H.  Wylde,  C.M.Gf, 
“ The  Opening  of  Africa.” 

February  17. — Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 

C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 

Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock  : — 

January  22.  —Edward  J.  Watherston, 
“ Hall-marking  of  Silver  Plate,  with  special  reference 
to  India.”  Sir  Theodore  Cracraft  Hope, 
K.C.S.L,  C.I.E.,  will  preside. 

February  26. — Robert  Gordon,  M.Inst.C.E., 
“ The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 
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April  9, — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

January  27. — William  Simpson,  “ Litho- 
graphy : a finished  chapter  of  Illustrative  Art.”  Sir 
James  D.  Linton,  P.R.I.,  will  preside. 

February  10. — HeywoodSumner,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside. 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herromer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.  — G.  T.  Robinson,  “Decorative 
Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

The  following-  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

January  26  ; February  2,  9. 

Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23  ; March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 

MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  Jan.  12. ..Medical,  ir,  Chandos-street,  W.,  8|  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  Shelford  Bidwell,  “ Light  and  Electricity.” 
Tuesday,  Jan.  13. ..Royal  Society  of  Antiquaries  of  Ireland, 
Royal  Dublin  Society’s  House,  Kildare-street. 
Dublin,  4 p.m.  Annual  General  Meeting.  1.  Mr, 
Thomas  Drew,  “A  Map  of  the  Surroundings  of 
the  Cathedral  Church  of  St.  Patrick  de  Insula, 
Dublin,  in  and  previous  to  the  18th  Century.”  2. 
Mr.  Henry  F.  Berry,  “The  Water  Supply  of 
Ancient  Dublin.”  3.  Very  Rev.  Canon  Edmond 


Barry,  “ Some  Ogham  Inscriptions  recently  dis- 
covered at  Ballyknock,  in  the  Barony  of  Kintaloon, 
County  Cork.”  4.  Mr.  G.  D.  Burtchaell,  “The 
Geraldines  of  County  Kilkenny.”  5.  Lord  Walter 
Fitz  Gerald,  “ Description  of  the  Stone-rcofed 
Building  called  St.  Patrick’s  Chapel,  at  Ardross, 
in  the  County  Kildare.”  6.  Mr.  James  Mills, 

“ House-keeping  in  Mediaeval  Dublin,  as  illus- 
trated by  the  Account  Rolls  of  the  Priory  of  the 
Holy  Trinity.”  7.  Mr.  T.  J.  Westropp,  “The 
Normans  in  Thomond  ” (concluded). 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 

8|  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 

8 p.m.  Mr.  W.  H.  Allen,  “Auxiliary  Engines  in 
connection  with  the  Modern  Marine-Engine.” 

Photographic,  50,  Great  Russell-street,  W.C  , 8 p.m. 

Mr.  E.  H.  Maunder,  “ Photography  as  applied  to 
Astronomy.” 

Anthropological,  3,  Hanover-square,  W.,  8^  p.m. 

1.  Messrs.  J.  Edge  Partington  and  Charles  Heape, 
Exhibition  of  an  Ethnographical  Album  of  the 
Pacific  Islands.  2.  F.  W.  Rudler,  “ The  Source 
of  the  Jade  used  for  Ancient  Implements  in 
Europe  and  America.” 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Anniversary’  Meeting. 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall-place,  S.W.,  8 p.m.  Mr.  Henry F. 
Moore,  “ Agricultural  and  Technical  Education 
in  the  Colonies.” 

Wednesday,  Jan.  14. ..SOCIETY  OF  ARTS,  John-strcet, 
Adelphi,  W.C.,  8 p.m.  Mr.  J.  F.  Green,  “ Steam 
Lifeboats.” 

Royal  Literary  Fund,  7,  Adelphi-tcrrace,  W.C.,  3 
p.m. 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  Jan.  15. ..Royal,  Burlington-house,  W.,  42  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Dr.  P. 

H.  Carpenter,  “ Certain  Points  in  the  Morphology 
of  the  Cystidea.”  2.  Mr.  Thomas  Kirk,  “ A 
Botanical  Visit  to  the  Auckland  Isles.” 

Chemical,  Burlington-house,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 

Mr.  W.  H.  Cummings,  “ The  British  Orpheus, 
Henry  Purcell.” 

Society  for  the  Encouragement  of  Fine  Arts.  Con- 
versazione at  the  Galleries  of  the  Royal  Institute 
of  Painters  in  Water  Colours,  Piccadilly,  W., 

8 p.m. 

Electrical  Engineers,  25,  Great  George-street,  S.W., 

8 p.m.  Inaugural  Address  by  the  President,  Mr. 

W.  Crookes. 

Historical,  11,  Chandos-street,  W.,  8|  p.m. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  Jan.  16.., Civil  Engineers,  25,  Great  George-street, 

S.W.,  7 J p.m.  (Students’  Meeting.)  Mr.  R.  G.  I 
Hansford  Worth,  “A  Survey  of  the  Bed  of  Sutton 
Pool,  Plymouth,” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m. 

A paper  by  Mr.  A.  H.  Rullen. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Prof.  Minchin,  “Photo-Electricity.” 

2.  Prof.  Barrett,  “A  Lecture-room  Method  of  de- 
termining ‘ g.’  ” 3.  Sir  John  Conroy,  “The 

Change  in  the  Absorption  Spectrum  of  Cobalt 
Glass  produced  by  Heat.” 

United  Service  Institution,  Whitehall-yard,  3 p.m. 

Mr.  C.  W.  Smith,  “ Steel,  as  Applied  to  Armour 
Plates.” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-streei,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

FOREIGN  & COLONIAL  SECTION 

The  meeting  of  this  Section,  announced  for 
Tuesday,  20th  inst.,  is  postponed,  as  Mr. 
W.  H.  Wylde,  C.M.G.,  who  was  to  have  read 
a paper  on  “ The  Opening  of  Africa,”  is  pre- 
vented by  illness  from  fulfilling  his  engagement. 


EX  A MINA  TION  PRIZES . 

The  Council  of  the  Society  have  determined 
to  offer  the  following  prizes,  in  connection  with 
the  Society’s  Examinations  for  the  year  1891, 
out  of  the  funds  which  have  been  placed  at 
their  disposal  for  the  purpose  by  the  Worshipful 
Companies  of  Goldsmiths,  Mercers,  Salters, 
and  Skinners  : — A first  prize  of  £3,  and  a 
second  prize  of  £2,  in  each  of  the  following 
subjects : English,  Commercial  Geography, 
French,  German,  and  Portuguese. 

The  prizes  will  only  be  awarded  to  candi- 
dates who  have  taken  first-class  certificates, 
and  are  certified  as  proficient  by  the  examiner 
in  each  subject. 

In  additicn  to  the  above  prizes,  the  Cloth- 
workers’  Company  offer  first,  second,  and 
third  prizes,  of  £5,  £5,  and  £2  respectively, 
to  candidates  obtaining  a first-class  certifi- 
cate in  Italian  or  in  Spanish. 

The  above  prizes  are  additional  to  the 
Bronze  Medals,  which  will  be  awarded  to  the 
candidates  obtaining  the  highest  number  of 
marks  in  the  first-class  of  each  subject,  under 
the  conditions  stated  in  the  Programme  of 
Examinations. 


LIST  OF  MEMBERS. 

The  new  edition  of  the  List  of  Members  of 
the  Society  is  now  ready,  and  can  be  obtained 
by  members  on  application  to  the  Secretary. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
GASEOUS  ILLUMINANTS. 

By  Prof.  Vivian  B.  Lewes. 
Lecture  IV. — Delivered  December  15,  1890. 

Mr.  Frank  Livesey,  in  the  concluding  sen- 
tence of  a paper  read  before  the  Southern  Dis- 
trict Association  of  Gas  Managers  and 
Engineers  during  the  past  month,  on  “ A 
Ready  Means  of  Enriching  Coal  Gas,”  speak- 
ing of  enrichment  by  gasolene  by  the  Maxim- 
Clarke  process,  said  “it  should,  in  many 
cases,  take  the  place  of  cannel,  to  be  replaced 
in  its  turn,  probably,  by  a water  gas  car- 
buretted  to  20  or  25-candle  power.”  And  now, 
having  fully  reviewed  the  methods  either  in 
use  or  proposed  for  the  enrichment  of  gas,  we 
will  pass  on  to  this,  the  probable  cannel  of  the 
future. 

Discovered  by  Fontana,  in  1780,  and  first 
worked  by  Ibbetson,  in  England,  in  1824, 
water  gas  has  added  a voluminous  chapter  to 
the  patent  records  of  England,  France,  and 
America,  no  less  than  sixty  patents  being 
taken  out  between  1824  and  1858,  in  which  the 
action  of  steam  on  incandescent  carbon  was 
the  basis  for  the  production  of  an  inflammable 
gas. 

Up  to  the  latter  date  the  attempts  to  make 
and  utilise  water  gas  all  met  with  failure  ; 
but  about  this  time  the  subject  began  to  be 
taken  up  in  America,  and  the  principle  of  the 
regenerator,  enunciated  by  Siemens  in  1856, 
having  been  pressed  into  service  in  the  water- 
gas  generator  under  the  name  of  fixing 
chambers  or  superheaters,  we  find  water  gas 
gradually  approaching  the  successful  develop- 
ment to  which  it  has  attained  in  the  United 
States  during  the  last  ten  years.  Having  now, 
by  the  aid  of  American  skill,  been  brought  into 
practical  form,  it  is  once  more  attempting  to 
gain  a foothold  in  Western  Europe — the  land 
of  its  birth. 

When  carbon  is  acted  upon  at  high  tempera- 
tures by  steam,  the  first  action  which  takes 
place  is  the  decomposition  of  the  water  vapour, 
the  hydrogen  being  liberated,  whilst  the  oxy- 
gen unites  with  the  carbon  to  form  carbon 
dioxide : — 

Carbon.  Water. 

C 4-  2(H20)  = COa  + 2Ha) 
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And  the  carbon  dioxide  so  produced  interacts 
with  more  red-hot  carbon  forming  the  lower 
oxide — carbon  monoxide  : — 

C02  + C = 2CO 

So  that  the  completed  reaction  may  be 
looked  upon  as  yielding  a mixture  of  equal 
volumes  of  hydrogen  and  carbon  monoxide, 
both  of  them  inflammable  but  non-luminous 
flames.  This  decomposition,  however,  is 
rarely  completed,  and  a certain  proportion  of 
carbon  dioxide  is  invariably  to  be  found  in  the 
water  gas,  which,  in  practice,  generally  con- 
sists of  a mixture  of  about  this  composition  : — 


Water  Gas. 

Hydrogen . ...  48*31 

Carbon  monoxide, 35*93 

Carbon  dioxide  4*25 

Nitrogen  875 

Methane  1 *05 

Sulphuretted  hydrogen  1-20 

Oxygen 0*51 


lOO’OO 

The  above  is  an  analysis  of  water  gas  made 
from  ordinary  gas  coke  in  a Van  Steenbergh 
bergh  generator. 

The  ratio  of  carbon  monoxide  and  carbon 
dioxide  present  entirely  depends  upon  the 
temperature  of  the  generator,  and  the  kind  of 
carbonaceous  matter  employed.  With  a hard, 
dense  anthracite  coal,  for  instance,  it  is  quite 
possible  to  attain  a temperature  at  which  there 
is  practically  no  carbon  dioxide  produced, 
whilst  with  an  ordinary  form  of  generator  and 
a loose  fuel  like  coke,  a large  proportion  of 
carbon  dioxide  is  generally  to  be  found. 

The  sulphuretted  hydrogen  in  the  analysis 
quoted  is,  of  course,  due  to  the  high  amount 
of  sulphur  to  be  found  in  the  gas  coke,  and  is 
practically  absent  from  water  gas  made  with 
anthracite,  whilst  the  nitrogen  is  due  to  the 
method  of  manufacture,  the  coke  being,  in 
the  first  instance,  raised  to  incandescence 
by  an  air-blast,  which  leaves  the  generator 
and  pipes  full  of  a mixture  of  nitrogen 
and  carbon  monoxide  (producer  gas),  which 
is  carried  over  by  the  first  portions  of 
water  gas  into  the  holder.  The  water  gas  so 
made  has  no  photometric  value,  its  con- 
stituents being  perfectly  non-luminous,  and 
attempts  to  use  it  as  an  illuminant  have  all 
taken  the  form  of  incandescent  burners,  in 
which  thin  mantles  or  combs  of  highly  refrac- 
tory metallic  oxides  have  been  heated  to 
incandescence.  In  carburetted  water  gas  this 
gas  is  only  used  as  the  carrier  of  illuminating 


hydrocarbon  gases,  made  by  decomposing 
various  grades  of  hydrocarbon  oils  into  per- 
manent gases  by  heat. 

Many  forms  of  generator  have  been  used  in 
the  United  States  for  the  production  of  water 
gas,  which,  after  or  during  manufacture,  is 
mixed  with  the  vapours  and  permanent  gases 
obtained  by  cracking  various  grades  of 
paraffin  oil,  and  “ fixing  ” them  by  subjecting 
them  to  a high  temperature  ; and  in  consider- 
ing the  subject  of  enrichment  of  coal  gas  by 
carburetted  water  gas,  I shall  be  forced,  by 
the  limited  time  at  my  disposal,  to  confine 
myself  to  the  most  successful  of  these  pro- 
cesses, or  those  which  are  already  undergoing 
trial  in  this  country. 

In  considering  these  methods,  we  find  they 
can  be  divided  into  two  classes  : — 

1.  Continuous  processes,  in  which  the  heat 
necessary  to  bring  about  the  interaction  of  the 
carbon  and  steam  is  obtained  by  performing 
the  operation  in  retorts  externally  heated  in  a 
furnace ; and 

2.  Intermittent  processes,  in  which  carbon 
is  first  heated  to  incandescence  by  an  air-blast,, 
and  then,  the  air-blast  being  cut  off,  super- 
heated steam  is  blown  in  until  the  temperature 
is  reduced  to  a point  at  which  the  carbon 
begins  to  fail  in  its  action,  when  the  air  is 
again  admitted  to  bring  the  fuel  up  to  the 
required  temperature,  the  process  consisting 
of  alternate  formation  of  producer  gas  with, 
rise  of  temperature,  and  of  water  gas  with 
lowering  of  the  temperature. 

Of  the  first  class  of  generator,  none,  as  far 
as  I know,  have  as  yet  been  practically  suc- 
cessful, the  nearest  approach  to  this  system 
being  the  “ Meeze,”  in  which  fire-clay  retorts, 
in  an  ordinary  setting  are  employed.  In  the 
centre  of  each  retort  is  a pipe  leading  nearly 
to  the  rear  end  of  the  retort,  and  containing 
baffle  plates.  Through  this  a jet  of  super- 
heated steam  and  hydrocarbon  vapour  is  in- 
jected, and  the  mixture  passes  the  length  of  the 
inner  tube,  and  then  back  through  the  retort 
itself — which  is  also  fitted  with  baffle  plates  — 
to  the  front  of  the  retort,  whence  the  fixed 
gases  escape  by  the  stand-pipe  to  the 
hydraulic  main,  and  the  rich  gas  thus  formed 
is  used  either  to  enrich  coal  gas,  or  is  mixed 
with  water  gas  made  in  a separate  generator. 
In  some  forms  the  water  gas  is  passed  with 
the  oil  through  the  retort.  In  such  a process, 
the  complete  breaking  down  of  some  of  the 
heavy  hydrocarbons  takes  place,  and  super- 
heated steam,  acting  on  the  carbon  so 
liberated,  forms  water  gas  which  bears  the 
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lower  hydrocarbons  formed  with  it ; but  inas- 
much as  oil  is  not  an  economical  source  of 
carbon  for  the  production  of  water  gas,  this 
would  probably  make  the  cost  of  production 
higher  than  necessary.  This  system  has  been 
extensively  tried,  and  indeed  used  to  a certain 
extent,  but  the  results  have  not  been  altogether 
satisfactory,  one  of  the  troubles  which  have 
had  to  be  contended  with  being  choking  of  the 
retorts. 

Of  the  intermittent  processes,  the  one  most 
in  use  in  America  is  the  “ Lowe,”  in  which 
the  coke  or  anthracite  is  heated  to  incan- 
descence in  a generator  lined  with  fire-brick, 
by  an  air-blast,  the  heated  products  of  com- 
bustion as  they  leave  the  generator  and  enter 
the  superheaters  being  supplied  with  more  air, 
which  causes  the  combustion  of  the  carbon 
monoxide  present  in  the  producer  gas, 
and  heats  up  the  fire-brick  “baffles”  with 
which  the  superheater  is  filled.  When  the 
necessary  temperature  of  fuel  and  superheater 
has  been  reached,  the  air-blasts  are  cut  off, 
and  steam  is  blown  through  the  generator, 
forming  water  gas,  which  meets  the  enriching 
oil  at  the  top  of  the  first  superheater,  called 
the  “carburetter,”  and  carries  the  vapours 
with  it  through  the  main  superheater,  where 
the  “ fixing  ” of  the  hydrocarbons  takes  place. 

The  chief  advantage  of  this  apparatus  is  that 
the  enormous  superheating  space  enables  a 
lower  temperature  to  be  used  for  the  “ fixing.” 
This  does  away,  to  a certain  extent,  with  the 
too  great  breaking  down  of  the  hydrocarbons, 
and  consequent  deposition  of  carbon.  This 
form  of  apparatus  has  just  found  its  way  to 
this  country,  and  I describe  it  as  being  the  one 
most  used  in  the  States,  and  the  type  upon 
which,  practically,  all  water-gas  plant  with 
superheaters  has  been  founded. 

The  Springer  apparatus,  which  is  under  trial 
by  one  of  the  large  gas  companies,  differs 
from  the  Lowe  merely  in  construction.  In  this 
i apparatus  the  superheater  is  directly  above 
the  generator ; and  there  is  only  one  super- 
heating chamber  instead  of  two.  The  air- 
blast  is  admitted  at  the  bottom,  and  the 
1 producer  gases  heat  the  superheater  in  the 
I usual  way  ; and  when  the  required  temperature 
, is  reached,  the  steam  is  blown  in  at  the  top  of 
j the  generator,  and  is  made  to  pass  through  the 
incandescent  fuel,  the  water  gas  being  led  from 
I the  bottom  of  the  apparatus  to  the  top,  where 
it  enters  at  the  summit  of  the  superheater, 
meets  the  oil,  and  passes  down  with  it  through 
I the  chamber,  the  finished  gas  escaping  at  the 
I middle  of  the  apparatus. 


This  same  idea  of  making  the  air-blast  pass 
up  through  the  fuel,  whilst  in  the  subsequent 
operation  the  steam  passes  down,  is  also  to  be 
found  in  the  Loomis  plant,  and  is  a distinct 
advantage,  as  the  fuel  is  at  its  hottest  where 
the  blast  has  entered ; and,  in  order  to  keep 
down  the  per-centage  of  carbon  dioxide,  it  is 
important  that  the  fuel  through  which  the 
water  gas  last  passes  should  be  as  hot  as 
possible,  to  insure  its  reduction  to  carbon 
monoxide. 

The  Flannery  apparatus  is  again  but  a slight 
modification  of  the  Lowe  plant,  the  chief  differ- 
ence being  that,  as  the  gas  leaves  the  generator, 
the  oil  is  fed  into  it,  and,  with  the  gas,  passes 
through  a O-shaped  retort  tube,  which  is 
arranged  round  three  sides  of  the  top  of  the 
generator ; and  in  this  the  oil  is  volatilised, 
and  passes,  with  the  gas,  to  the  bottom  of  the 
superheater,  in  which  the  vapours  are  con- 
verted into  permanent  gases. 

The  Van  Steenbergh  plant,  with  which  I 
have  been  experimenting  for  some  time,  stands 
apart  from  all  other  forms  of  carburetted 
water-gas  plant  in  that  the  upper  layer  of  the 
fuel  itself  forms  the  superheater,  and  that  no 
second  part  of  any  kind  is  needed  for  the 
fixation  of  the  hydrocarbons,  an  arrangement 
which  reduces  the  apparatus  to  the  simplest 
form,  and  leaves  no  part  which  can  choke 
or  get  out  of  order,  an  advantage  which  will 
not  be  underrated  by  anyone  who  has  had 
experience  of  these  plants.  Whilst,  how- 
ever, this  enormous  advantage  is  gained, 
there  is  also  the  drawback  that  the  apparatus 
is  not  fitted  for  use  with  crude  oils  of  heavy 
specific  gravity,  such  as  can  be  dealt  with  in 
the  big  external  superheaters  of  the  Lowe 
class  of  water-gas  plant,  but  the  lighter  grades 
of  oil  must  be  used  in  it  for  carburetting 
purposes. 

1 am  not  sure  in  my  own  mind  that  this, 
which  appears  at  first  sight  a disadvantage,  is 
altogether  one,  as,  in  the  first  place,  the 
lighter  grades  of  oil,  if  judged  by  the  amount 
of  carburetting  power  which  they  have,  are 
cheaper  per  candle  power,  added  to  the  gas, 
than  the  crude  oils,  whilst  their  use  entirely 
does  away  with  the  formation  of  pitch  and 
carbon  in  the  pipes  and  purifying  apparatus 
— a factor  of  the  greatest  importance  to  the 
gas  manufacturer. 

The  fact  that  light  oils  give  a higher  car- 
buration  per  gallon  than  heavy  crude  oil,  is 
due  to  the  fact  that  the  latter  have  to  be 
heated  to  a higher  temperature  to  convert 
them  into  permanent  gas,  and  this  causes  an 
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over-cracking  of  the  most  valuable  illumina- 
ting constituents  ; and  this  trouble  cannot  be 
avoided,  as,  if  a lower  temperature  is  employed, 
easily  condensible  vapours  are  the  result, 
which,  by  their  condensation  in  the  pipes,  give 
rise  to  much  trouble. 

The  simplicity  of  the  apparatus  is  a factor 
which  causes  a great  saving  of  time  and  ex- 
pense, as  it  reduces  to  a minimum  the  risk  of 
stoppages  for  repairs,  whilst  the  initial  cost 
of  the  apparatus  is,  of  course,  low,  and  the 
expense  of  keeping  in  order  practically  nil. 

When  I first  made  the  acquaintance  of  this 
form  of  plant,  a few  years  ago,  the  promoters 
were  confident  that  nothing  could  be  used  in 
at  but  American  anthracite,  of  the  kind  they 
had  been  in  the  habit  of  using  in  America, 
and  a light  naphtha  of  about  0*689  specific 
gravity,  known  commercially  as  76°  Beaume. 

A few  weeks’  work  with  the  apparatus,  how- 
ever, quickly  showed  that,  with  a slightly 
increased  blow,  and  a rather  higher  column  j 


of  fuel  gas  coke  could  be  used  just  as  well  as 
anthracite,  and  that  by  increasing  the  column 
of  fuel,  a lower  grade  of  oil  could  be  employed ; 
so  that,  during  a considerable  portion  of  the 
experimental  work,  nothing  but  gas  coke  from 
the  Horseferry-road  Works,  and  a petroleum 
of  a specific  gravity  of  about  *709  was  employed. 

Having  had  control  of  the  apparatus  for 
several  months,  and,  with  the  aid  of  a reliable 
assistant,  having  checked  everything  that 
went  in  and  came  out  of  the  generator,  I am 
in  a position  to  state  authoritatively  that, 
using  ordinary  gas  coke  and  a petroleum  of 
specific  gravity,  ranging  from  0*689  to  0*709, 
1,000  cubic  feet  of  gas,  having  an  illuminating 
power  of  22  candles,  can  be  made  with  an 
expenditure  of  28  to  32  lbs.  of  coke  and  2\ 
gallons  of  petroleum.  The  most  important 
factors,  i.e .,  the  quantity  of  petroleum  and  the 
illuminating  value  of  the  gas  have  also  been 
checked  and  corroborated  by  Mr.  Heisch  and 
Mr.  Leicester  Greville. 


Time  taken 


Fuel  used 


-1 


Total  gas  made  = 8,700  cubic  feet. 

Blowing  One  hour. 

Making Fifty  minutes. 

j Gas  coke  270  lbs.  = 31  lbs.  per  1,000  c.f. 

( Naphtha,  sp.  grav.  *709 34  gals.  = 2-7  gals.  ,,  ,, 

Illuminating  power  of  gas  = 21-9  candles. 


I must  admit  that  these  results  far  exceeded 
my  expectations,  although  they  only  confirmed 
the  figures  claimed  by  the  patentee  ; and  there 
are  not  wanting  indications  that,  when  worked 
on  a large  scale  and  continuously,  they  might 
be  even  still  further  lowered,  as  it  is  impossible 
to  obtain  the  most  economical  results  when 
making  less  than  10,000  cubic  feet  of  the  gas, 
as  the  proper  temperature  of  the  walls  of  the 
generator  are  not  obtained  until  after  several 
makes  ; and  it  is  only  after  about  8,000 
cubic  feet  of  gas  has  been  made  that  the  best 
conditions  are  fulfilled. 

It  will  enable  a sounder  judgment  to  be 
formed  of  the  working  of  the  process  if  the 
complete  experimental  figures  for  a make  of 
,gas  be  taken. 

1st.  make. — Gas  produced  — 3,600  cubic  feet. 

2nd.  ,,  ,,  ,,  =3  2,800  ,, 

3rd-  „ >1  „ = 2>30o  „ 


Composition  of  the  Gas. 


Hydrogen  46*75 

Olefines 7 '59 

Ethane  6-82 

Methane 11-27 

Carbon  monoxide 11*65 

Carbon  dioxide 0-50 

Oxygen  0-17 

Nitrogen 8-25 


ioo-oo 

Unpurified  Gas  Contained 

Carbon  dioxide  2-32  per  cent. 

Sulphuretted  hydrogen 2-84  ,, 

Total  sulphur  per  100  cubic  ft.  = 6-67 

Ammonia  Nil. 

Bisulphide  of  carbon Nil. 

Galls.  Pints. 

Naphtha  used  = 10  7 

>,  >>  = 76 

„ » = 5 ‘ 3 


8,700 

'The  last  portion  of  the  Table  shows  the 
economy  which  arises  as  the  whole  apparatus 
g*ets  properly  heated.  Thus  the  first  make 
used  3 gallons  naphtha,  per  1,000  cubic  feet; 


24  o 

the  second  2 gallons  6 pints  per  1,000  cubic 
feet;  and  the  third  2 gallons  4 pints  per  1,000 
cubic  feet ; and  it  is  therefore  not  unreason- 
able to  suppose  that  in  a continuous  make: 
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these  figures  could  be  kept  up,  if  not  actually 
reduced  still  lower. 

In  introducing  the  oil  it  is  not  injected,  but 
is  simply  allowed  to  flow  in  by  gravity,  at  a 
point  about  half-way  up  the  column  of  fuel, 
the  taps  for  its  admission  being  placed  at 
intervals  round  the  circumference  of  the 
generator,  and  the  oil  at  first  begins  to  flow 
down  the  inside  wall  of  the  generator,  but 
being  vapourised  by  the  heat,  the  vapour  is 
borne  up  by  the  rush  of  steam  and  water  gas, 
and  is  cracked  to  a permanent  gas  in  the 
upper  layer  of  fuel.  This  I think  is  the  secret 
of  not  being  able  to  use  heavier  grades  of  oil, 
these  being  sufficiently  non-volatile  to  trickle 
down  the  side  into  the  fire-box  at  the  bottom, 
and  so  to  escape  volatilisation.  I have  tried 
to  steam-inject  the  oil,  but  have  not  found  that 
it  yields  any  better  results. 

One  of  the  first  things  that  strikes  anyone 
on  seeing  a make  of  gas  by  this  system  is  the 
enormous  rapidity  of  generation.  Mr.  Leicester 
Greville,  who  is  chemist  to  the  Commercial 
Gas  Company,  in  reporting  on  the  process, 
says,  “The  make  of  gas  was  at  the  rate  of  about 
86,000  cubic  feet  in  24  hours.  A remarkable 
result,  taking  into  consideration  the  size  of 
the  apparatus.”  It  is  quite  possible,  with 
the  small  apparatus,  to  make  100,000  cubic 
feet  in  24  hours  ; indeed,  the  run  for  which  the 
figures  are  given  are  over  this  estimate ; and 
it  must  be  borne  in  mind  that  this  rapidity  of 
make  gives  the  gas  manager  complete  control 
over  any  such  sudden  strains  as  result  from  fog 
or  other  unexpected  demands  on  the  gas-pro- 
ducing power  of  his  works  ; whilst  a still  more 
important  point  is,  that  it  does  away  with  the 
necessity  of  keeping  an  enormous  bulk  of  gas 
ready  to  meet  any  such  emergency,  and  so 
renders  unnecessary  the  enormous  gasholders, 
which  add  so  much  to  the  expense  of  a works, 
and  take  up  so  much  room. 

Perhaps  the  greatest  objection  to  water 
gas  in  the  public  mind  is  the  dread  of  its 
poisonous  properties,  due  to  the  carbon 
monoxide  which  it  contains  ; but  if  we  come 
to  consider  the  evidence  before  us  on  the 
increase  of  accidents  due  to  this  cause,  we 
are  struck  by  the  poor  case  which  the 
opponents  of  water  gas  are  able  to  make  out. 
No  one  can  for  a moment  doubt  the  fact  that 
carbon  monoxide  is  one  of  the  deadliest  of 
poisons.  It  acts  by  diffusing  through  the 
air  cells  of  the  lungs,  and  forming,  with  the 
colouring  matter  of  the  blood  corpuscules,  a 
definite  compound,  which  prevents  them  carry- 
ing on  their  normal  function  of  taking  up 


oxygen  and  distributing  it  thronghout  the 
body,  to  carry  on  that  marvellous  process  of 
slow  combustion,  which  not  only  gives  warmth 
to  the  body,  but  also  removes  the  waste 
tissue  used  up  by  every  action,  be  it  voluntary 
or  involuntary,  and  by  hindering  this,  it  at 
at  once  stops  life. 

All  researches  on  this  subject  point  to  the 
fact  that  something  under  one  per  cent,  only 
of  carbon  monoxide  in  air  renders  it  fatal  to 
animal  life,  and  this  at  first  seems  an  in- 
superable objection  to  the  use  of  water  gas, 
and  has,  indeed,  influenced  the  authorities  in 
several  towns,  notably  Paris,  to  forbid  its 
introduction  for  domestic  consumption.  Let 
us,  however,  carefully  examine  the  subject,  and 
see,  by  the  aid  of  actual  figures,  what  the 
risk  amounts  to  compared  with  the  risks  of 
ordinary  coal  gas. 

Many  experiments  have  been  made  with  the 
view  of  determining  the  per-centage  of  carbon 
monoxide  in  air  which  is  fatal  to  human — 
or,  rather,  animal— life,  and  the  most  reliable 
as  well  as  the  latest  results  are  those  obtained 
by  Dr.  Stevenson,  of  Guy’s  Hospital,  in  con- 
sequence of  the  two  deaths  which  took  place 
at  the  Leeds  forge  from  inhaling  uncarburetted 
water  gas  containing  40  per  cent,  of  carbon 
monoxide.  He  found  that  one  per  cent,  visibly 
affected  a mouse  in  one  and  a half  minutes, 
and  in  one  hour  and  three-quarters  killed  it, 
whilst  one-tenth  of  a per  cent,  was  highly  in- 
jurious. Let  us,  for  the  sake  of  argument, 
take  this  last  figure  o*i  per  cent,  as  being  a 
fatal  quantity,  so  as  to  be  well  within  the 
mark. 

In  ordinary  carburetted  water  gas  as  sup- 
plied by  the  superheater  processes,  such  as  the 
Lowe,  Springer,  &c.,  the  usual  per-centage  of 
carbon  monoxide  is  26  per  cent.,  but  in  the 
Van  Steenbergh  gas — for  certain  chemical 
reasons  to  be  discussed  later  on — it  is  gene- 
rally about  18  per  cent.,  and  rarely  rises  to 
20  per  cent.  An  ordinary  bedroom  will  be, 
say,  12  ft.  X 15  ft-  X 10  ft.,  and  will  therefore 
contain  1,800  cubic  feet  of  air,  and  such  a room 
would  be  lighted  by  a single  batswing  burner 
consuming  not  more  than  four  cubic  feet  of  gas 
per  hour.  Suppose  now  the  inmate  of  that 
room  retires  to  bed  in  such  a condition  of 
mental  aberration  that  he  prefers  to  blow  out 
the  gas  rather  than  take  the  ordinary  course  of 
turning  it  off — a process,  by  the  way,  of  putting 
out  gas  which  is  decidedly  easier  in  theory 
than  in  practice,  especially  in  his  presumed 
mental  condition — you  would  have  in  one  hour 
the  1,800  cubic  feet  of  gas  in  the  room  mixed 
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with  four-fifths  of  a cubic  foot  of  carbon  mon- 
oxide—the  carburetted  water  gas  being  sup- 
posed to  contain  20  per  cent. — or  o’04  per 
cent.  In  such  a room,  however,  if  the  doors 
and  windows  were  absolutely  air-tight,  and 
there  was  no  fireplace,  diffusion  through  the 
walls  would  change  the  entire  air  once  an  hour, 
so  that  the  per-centage  would  not  rise  above 
0-04  ; whilst  in  any  ordinary  room  imperfect 
workmanship  and  an  open  chimney  would 
change  it  four  times  in  the  hour,  reducing  the 
per-centage  to  o*oi,  a quantity  which  the  most 
inveterate  enemy  of  water  gas  could  not  claim 
would  do  more  than  produce  a bad  headache, 
an  ailment  quite  as  likely  to  have  been  caused 
by  the  same  factor  that  brought  about  the 
blowing  out  of  the  gas. 

Moreover,  we  are  now  talking  about  the  use  of 
carburetted  water  gas  as  an  enricher  of  coal 
gas,  and  not  as  an  illuminant  to  be  consumed 
Jer  se,  and  we  may  calculate  that  it  would  be 
probably  used  to  enrich  a 16-candle  coal  gas 
up  to  17'5-candle  power.  To  do  this  25  per 
cent,  of  22-candle  power  carburetted  water 
gas  would  have  to  be  mixed  with  it,  and  taking 
the  per-centage  of  carbon  monoxide  in  London 
gas  at  5 per  cent.— a very  fair  average  figure — 
and  18  per  cent,  as  the  amount  present  in  the 
Van  Steenbergh  gas,  we  have  8*25  per  cent,  of 
carbon  monoxide  in  the  gas  as  sent  out — a 
per-centage  hardly  exceeding  that  which  is 
found  in  the  rich  cannel  gas  supplied  to  such 
towns  as  Glasgow,  where  I am  not  aware  of  an 
unusual  number  of  deaths  occurring  from 
carbon  monoxide  poisoning. 

The  carburetted  water  gas  has  a smell  every 
bit  as  strong  as  coal  gas,  and  a leak  would  be 
detected  with  equal  facility  by  the  nose  ; and  I 
think  you  will  agree  with  me,  that  the  cry  raised 
against  the  use  of  carburetted  water  gas  for 
this  reason,  is  one  of  the  same  character  that 
hampered  the  introduction  of  coal  gas  itself  at 
the  commencement  of  this  century. 

We  must  now  turn  to  the  chemical  actions 
which  are  taking  place  in  the  generator  of  the 
water  gas  plant,  and  these  are  more  complex 
in  the  case  of  the  Van  Steenbergh  plant  than 
in  those  of  the  Lowe  type,  and,  for  that  reason, 
yield  a gas  of  more  satisfactory  composition. 

Taking  gas  as  made  by  the  Lowe  or  Springer 
process,  and  contrasting  it  with  the  Van  Steen- 
bergh gas,  we  are  at  once  struck  by  several 
marked  differences. 

In  the  first  place  the  hydrogen  is  far  higher 
and  the  marsh  gas  or  methane  lower  in  the 
Van  Steenbergh  than  in  the  Lowe  process,  this 
being  due  to  the  sharper  cracking  that  takes 


Hydrogen  

Lowe 

gas. 

Van  Steenbergh 
gas. 

....  46-75 

Marsh  gas  

...  2S-35 

....  11-27 

Carbon  monoxide  . . . 

....  18-65 

Illuminants 

....  7-59 

Ethane  ] 

, . . . — 

....  6-82 

Carbon  dioxide  * 

. . . 3*02 

....  0-50 

Oxygen  

....  0-17 

Nitrogen 

....  8-25 

100-00 

100-00 

place  in  the  short  column  of  cherry-red  coke, 
as  compared  with  the  lower  temperature  em- 
ployed for  a longer  space  of  time  in  the  Lowe 
superheater.  Next  we  notice  a difference  of 
10  per  cent,  in  the  carbon  monoxide,  which  is 
greatly  reduced  in  the  Steenbergh  generator  by 
the  carbon  monoxide  and  marsh  gas  reacting 
on  each  other  as  they  pass  over  the  red-hot 
surface  of  coke  with  formation  of  acetylene, 
which  adds  to  the  illuminants,  this  action  also 
reducing  the  quantity  of  marsh  gas  present. 
In  the  illuminants,  if  we  add  the  higher  mem- 
bers of  the  methane  series  present  to  the 
olefines,  we  see  they  are  about  equal  in  each 
gas,  whilst  the  low  per-centage  of  nitrogen  in 
the  Lowe  gas  is  due  to  more  careful  working, 
and  could  easily  be  attained  with  the  Van 
Steenbergh  plant  by  allowing  the  first  portion 
of  water  gas  to  wash  out  the  producer  gas 
before  the  hopper  on  top  is  closed. 

The  cracking  of  the  naphtha  by  the  red-hot 
coke  is  undoubtedly  a great  advantage,  for,  as 
I have  pointed  out,  the  cracking  of  Russian 
petroleum  is  an  exothermic  reaction,  so  that  the 
coke  at  the  top  of  the  generator  gets  hotter  and 
hotter,  and  it  is  no  unusual  thing  to  see  the  coke 
at  the  beginning  of  the  make  cherry-red  at  the 
bottom,  and  dull  red  at  the  top,  whilst  at  the 
end  of  the  make  it  is  almost  black  at  the 
bottom,  and  cherry-red  at  the  top,  in  this  way 
attaining  the  same  advantage  in  working  that 
the  Springer  and  Loomis  do  by  their  down 
blast;  that  is,  having  the  fuel  at  its  hottest 
where  the  gas  finally  leaves  it,  so  as  to  reduce 
the  quantity  of  carbon  dioxide,  and  so  lessen 
the  expense  of  purification. 

It  will  be  well  now  to  turn  for  a few  moments 
to  the  gas  obtained  by  cracking  the  light 
petroleum  oils  by  themselves.  The  Russian 
and  American  petroleum  differ  so  widely  in 
composition,  that  it  was  necessary  to  see  in 
what  way  the  gases  obtained  from  them 
differed ; and  to  do  this,  equal  quantities  of 
American  naphtha  and  a Russian  naphtha  were 
cracked,  by  passing  through  an  iron  tube  filled 
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with  coke,  and  in  each  case  heated  to  a cherry- 
red  heat,  the  gases  being  measured,  and  then 
analysed,  with  the  following  results  : — 


American.  Russian. 


No.  of  cubic  feet  per  gallon 

72 

....  104 

Hydrogen 

26-0 

...  45*3 

Methane  

41-6 

.. ..  22-3 

Ethane  

12-5 

....  i3‘9 

Olefines 

14-1 

....  1 1 -6 

Carbon  monoxide  

3-3 

....  3*5 

Carbon  dioxide  

17 

....  2-3 

Oxygen 

o-8 

Nitrogen  

Nil. 

....  Nil. 

100*0 

100*0 

Showing  that,  if  the  Russian  oil  is  a little  lower 
in  illuminants,  it  quite  makes  up  by  extra 
volume,  but  it  seemed  to  me,  to  deposit  a 
much  larger  proportion  of  carbon. 

Taking  2^  gallons  of  American  naphtha,  it 
would  give  roughly  180  cubic  feet  of  gas  of 
the  above  composition,  whilst  the  remaining 
gas  would  be  the  ordinary  water  gas.  Taking 
the  analysis  of  this  as  given,  and  calculating 
from  it  what  would  be  the  composition  of 
a mixture  of  it  with  the  naphtha  gas,  we 
obtain : — 


Calculated. 

Actual. 

Hydrogen 

47*09  .... 

..  *1 2*09 

Methane  

5*48  .... 

Olefines 

2*53  .... 

Ethane 

2*17  . . . . 

6*32 

Carbon  monoxide. . 

30*07  .... 

Carbon  dioxide .... 

3*78  ..  . 

Oxygen 

0*56  .... 

Nitrogen  

7- 1 7 

8*2t; 

Sulphuretted  hydro- 

gen  

i*ic  . . . . 

2^4 

D • • • • 

10000 

100*00 

and  it  will  be  well  now  to  consider,  as  far  as  it 
is  possible,  the  expense  of  enriching  coal  gas 
by  the  various  methods  I have  brought  before 
you. 

In  order  to  be  well  above  the  prescribed 
limit  of  illuminating  power  at  all  parts  of  an 
extended  service,  the  gas  at  the  works  must 
be  sent  out  at  an  illuminating  power  of  17*5 
candles,  and  we  may,  I think,  fairly  take  it 
that  16-candle  coal  gas,  as  made  by  the  big 
London  companies,  cost,  as  nearly  as  can  be, 
is.  per  1,000  cubic  feet  in  the  holder,  and  the 
question  we  have  now  to  solve  is  the  cost  of 
enriching  it  from  16  to  17*5 -candle  power. 
When  this  is  done  by  cannel,  the  cost  is  2 *6 
pence  per  candle  power,  so  that  the  extra  1^ 
would  cost  4d.  per  1,000. 

Carburetting  by  the  vapours  of  gasoline  by 
the  Maxim-Clarke  process,  cost  ifd.  per  1,000, 
so  that  the  extra  candle  power  would  mean  an 
expenditure  of  2*62d.  Unfortunately,  I have 
no  figures  upon  which  to  calculate  the  cost  of 
producing  such  a gas  by  the  Dinsmore  pro- 
cess, but  with  the  three  important  water  gas 
enrichers  we  can  deal. 

Using  Russian  fuel  oil,  which  can  be 
obtained  in  bulk  in  London  at  3d.  per  gallon, 
the  proprietors  of  the  Springer  plant  guarantee 
5^-candle  power  per  1,000  cubic  feet  of  gas 
per  gallon  used,  so  that,  to  produce  a 22-candle 
gas,  4 gallons  would  be  used.  The  cost  per 
1,000  cubic  feet  may  be  roughly  tabulated,  as 
the  coke  used  amounts  to  about  40  lbs. 


s.  d. 

Oil  1 o 

Coke o 3 

Labour  and  purification. ...  o 2 

Charge  on  plant o 1 

1 6 


Showing  how  great  the  effect  is  of  the  diluents 
in  the  water  gas  in  preventing  the  over- 
cracking of  the  hydrocarbons,  as  shown  by 
the  increase  in  the  per-centage  of  them 
present  in  the  finished  gas ; whilst  the  enor- 
mous reduction  in  the  amount  of  carbon  mon- 
oxide present  is  due  to  the  interaction  between 
it  and  the  paraffin  hydrocarbons  in  the  presence 
of  red-hot  carbon,  a point  which  makes  the 
Van  Steenbergh  apparatus  enormously  supe- 
rior to  any  of  the  superheater  forms  of  plant. 

After  all  said  and  done,  however,  the  re- 
actions taking  place,  although  they  have  an 
intense  fascination  for  the  chemist,  are  not  the 
factors  which  the  gas  manager  deems  the 
most  important,  the  cost  of  any  given  process 
being  the  test  by  which  it  must  stand  or  fall ; 


Twenty-five  percent,  of  12-candle  gas  when 
mixed  with  75  per  cent,  of  the  16-candle  gas, 
gives  the  required  i7*5-candle  gas,  which 
would  therefore  cost  is.  i|d.,  or  the  enrichment 
would  have  cost  i^d. 

By  the  Lowe  process,  an  increase  of  5*3- 
candle  power  is  guaranteed  for  the  consump- 
tion of  a gallon  of  the  same  oil,  so  that  the 
cost  would  be  a shade  higher,  all  other  factors 
remaining  the  same,  whilst  with  the  Van 
Steenbergh  process  both  grade  of  oil  and  con- 
sumption of  fuel  vary  from  either  of  these 
processes.  In  order  to  obtain  a thousand  cubic 
feet  of  22- candle  gas  two  and  a half  gallons  of 
the  lighter  grade  oil  would  be  consumed,  and 
I am  informed  that  there  is  now  no  difficulty  in 
obtaining  oil  of  the  right  grade  in  London  in 
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bulk  at  4d.  per  gallon,  which  would  make  the 
•cost — 

s.  d. 


Two  and  a half  gallons  of  oil o 10 

Thirty  pounds  of  coke  o 2\ 

Labour  and  purification o 2 

Charge  on  plant o of 


1 3 


And  the  enriched  coal  gas  would,  therefore, 
cost  is.  ofd.  per  thousand,  the  extra  ij-candle 
power  having  been  gained  at  an  expense  of 
^d.  or  ^d.  per  candle. 

Tabulating  these  results  we  have— Cost  of 
enriching  a 1 6-candle  gas  up  to  17'5-candle 
power  per  1,000  cubic  feet  by  cannel  coal,  4d.  ; 
by  Maxim -Clarke  process,  2T%d.  ; by  Lowe  or 
Springer  water  gas,  i^d. ; by  Van  Steenbergh 
water  gas,  fd. 

In  reviewing  this  important  subject,  and 
bringing  a wide  range  of  experimental  work  to 
bear  upon  it,  I have,  as  far  as  is  possible, 
divested  my  mind  of  bias  towards  any  par- 
ticular process,  and  I can  honestly  claim  that 
the  fact  of  the  Van  Steenbergh  process  show- 
ing such  great  superiority  is  due  to  the  force 
of  carefully  obtained  experimental  figures, 
-corroborated  by  an  experienced  and  widely- 
known  gas  chemist,  and  by  the  chief  gas 
examiner  of  the  city. 

In  adopting  any  new  method,  the  mind  of 
the  gas  manager  must  to  a great  extent  be  in- 
fluenced by  the  circumstances  of  the  times, 
and  the  enormous  importance  of  the  labour 
question  is  a main  factor  at  the  present 
moment ; with  masters  and  men  living  in  a 
strained  condition  which  may  at  any  moment 
break  into  open  warfare,  the  adoption  of  such 
water  gas  processes  would  relieve  the  manager 
of  a burden  which  is  growing  almost  too  heavy 
to  be  borne. 

Combining,  as  such  processes  do,  the  maxi- 
mum rate  of  production  with  the  minimum 
amount  of  labour,  they  practically  solve  the 
labour  question.  Requiring  only  one-tenth 
the  number  of  retort-house  hands  that  are  at 
present  employed,  the  carburetted  water  gas 
can  be  used  for  enrichment  until  troubles 
arise,  and  then  the  gas  can  be  used  pure  and 
simple,  with  a hardly  perceptible  increase  in 
expense,  whilst  the  rapidity  of  make  will  also 
give  the  gas  manager  an  important  ally  in  the 
hour  of  fog,  or  in  case  of  any  other  unexpected 
.strain  on  his  resources. 

One  of  the  first  questions  asked  by  the  prac- 
tical gas  maker  will  be — “ What  guarantee 
can  you  give  that  as  soon  as  we  have  erected 


plant,  and  got  used  to  the  new  process  of 
manufacture,  a sudden  rise  in  the  price  of  oil 
will  not  take  place,  and  leave  us  in  worse 
plight  than  we  were  before;”  and  the  only 
answer  to  this  is,  that,  as  far  as  it  is  possible 
to  judge  anything,  this  event  is  not  likely  to 
take  place  in  our  time.  A year  ago,  the  pros- 
pects of  the  oil  trade  looked  black,  as  the  out- 
put of  American  oil  was  in  the  hands  of  a 
powerful  ring,  who  seemed  likely  also  to  obtain 
control  of  the  Russian  supplies  ; but,  fortu- 
nately, this  was  averted,  and,  at  the  present 
moment,  the  Russian  pipe  lines  are  flooding 
the  market  with  an  abundant  supply,  which 
those  best  able  to  judge  tell  us  is  practically 
inexhaustible,  so  that  prices  may  be  expected 
to  have  a downward  rather  than  an  upward 
tendency.  But  even  should  a huge  monopoly 
be  created,  I think  I have  found  a source  of 
light  at  home  which  will  hold  its  own  against 
any  foreign  illuminant  in  the  market. 

For  a long  time  I have  felt  that  in  this 
country  we  had  sources  of  light  and  power 
which  only  needed  development,  and  the  dis- 
covery of  the  right  way  to  use  them,  in  order 
to  give  an  entirely  new  complexion  to  the 
question  of  carburetting ; and  now,  by  the  aid 
of  the  engineering  skill  and  technical  know- 
ledge of  Mr.  Staveley,  of  Baghill,  near  Ponte- 
fract, I think  it  is  found. 

At  three  or  four  of  the  Scotch  iron  works  the 
Furnace  Gases  Company  are  paying  a yearly 
rental  for  the  right  of  collecting  the  smoke  and 
gases  from  the  blast  furnaces.  These  are 
passed  through  several  miles  of  wrought  iron 
tubing,  diminishing  in  size  from  6 feet  down 
to  about  18  inches  ; and  as  the  gases  cool,  so 
there  is  deposited  a considerable  yield  of  oil. 

At  Messrs.  Dixon’s,  at  Glasgow,  which  is 
the  smallest  of  these  installations,  they  pump 
and  collect  about  60,000,000  cubic  feet  of 
furnace  gas  per  day;  and  recover,  on  an 
average,  25,000  gallons  of  furnace  oils  per 
week,  using  the  residual  gases,  consisting 
chiefly  of  carbon  monoxide,  as  fuel  for  distilling, 
and  other  purposes,  whilst  a considerable  yield 
of  sulphate  of  ammonia  is  also  obtained.  In 
the  same  way  a small  per-centage  of  the  coke 
ovens  are  fitted  with  condensing  gear,  and 
produce  a considerable  yield  of  oil,  for  which, 
however,  there  is  a very  limited  market,  the 
chief  use  being  for  lucigen  and  other  lamps  of 
the  same  description,  and  for  pickling  timber 
for  railway  sleepers,  &c. ; the  result  being 
that,  four  years  ago,  it  could  be  obtained  in 
any  quantity  at  id.  per  gallon,  whilst  since 
that  it  has  been  as  high  as  2id.  a gallon, 
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but  is  now  about  2d.,  and  shows  a falling-  ten- 
dency. Make  a market  for  this  product,  and 
the  supply  will  be  practically  unlimited,  as 
every  blast-furnace  and  coke  oven  in  the  king- 
dom will  put  up  plant  for  the  recovery  of  the 
oil,  and  as  with  the  limited  plant  now  at  work 
it  would  be  perfectly  easy  to  obtain  4,000,000 
or  5,000,000  gallons  per  annum,  an  extension 
of  the  recovery  process  would  mean  a supply 
sufficiently  large  to  meet  all  demands. 

Many  gas  managers  have,  from  time  to 
time,  tried  if  they  could  not  use  some  of  their 
creosote  for  gas-producing,  but  on  heating  it 
in  retorts,  &c.,  they  have  found  the  result  has 
generally  been  a copious  deposit  of  carbon, 
and  a gas  which  has  possessed  little  or  no 
illuminating  value.  Now,  the  furnace  and 
coke-oven  oils  are  in  composition  somewhat 
akin  to  the  creosote  oil,  so  that  at  first  sight  it 
does  not  seem  a hopeful  field  for  search  after  a 
good  carburetter;  but  the  furnace  oils  have 
several  points  in  which  they  differ  from  the 
coal-tar  products.  In  the  first  place,  they 
contain  a certain  per-centage  of  paraffin  oil, 
and  in  the  next,  do  not  contain  much  naphtha- 
lene, in  which  the  coal-tar  oil  is  especially 
rich,  and  which  would  be  a distinct  drawback 
to  their  use. 

The  furnace  oil  as  condensed  contains  about 
30  per  cent,  to  50  per  cent,  of  water,  and 
in  any  case,  this  has  to  be  removed  by  dis- 
tilling ; and  Mr.  Staveley  has  patented  a pro- 
cess by  which  the  distillation  is  continued  after 
the  water  has  gone  off,  and  by  condensing  in 
a fractionating  column  of  special  construction, 
he  is  able  to  remove  all  the  paraffin  oil, 
a considerable  quantity  of  cresol,  a small 
quantity  of  phenol,  and  about  10  per  cent,  of 
pyridine  bases,  leaving  the  remainder  of  the 
oil  in  a better  condition,  and  more  valuable  for 
pickling  timber,  which  is  its  chief  use. 

If  the  mixed  oil  so  obtained,  which  we  may 
call  “ phenoloid  oil,”  is  cracked  by  itself,  no 
very  striking  result  is  obtained,  the  40  per  cent, 
of  paraffin  present  cracking  in  the  usual  way, 
and  yielding  a certain  amount  of  illuminants, 
but  if  this  oil  be  cracked  in  the  presence  of 
carbon,  and  be  made  to  pass  over  and  through 
a body  of  carbon  heated  to  a dull  red  heat, 
then  it  is  converted  largely  into  benzene,  the 
most  valuable  of  the  illuminants,  and  also 
being  the  one  to  which  coal  gas  owes  the 
largest  proportion  of  its  illuminating  power, 
it  is  manifestly  the  right  one  to  use  in  order 
to  enrich  it. 

On  cracking  the  phenoloid  oil,  the  paraffins 
yield  ethane,  propane,  and  marsh  gas,  &c., 


in  the  usual  way,  whilst  the  phenol  interacts 
with  the  carbon  to  form  benzene — 

Phenol.  Benzene. 

C6H5HO  -LC  = C6Hg  + CO. 

And  in  the  same  way  the  cresol  first  breaks 
down  to  toluene  in  the  presence  of  the  carbon, 
and  this  in  turn  is  broken  down  by  the  heat  to* 
benzene. 

A great  advantage  of  this  oil  is  that  the 
flashing  point  is  no,  and  so  is  well  above 
the  limit,  thus  doing  away  with  the  dangers 
and  troubles  inseparable  from  the  storage  of 
light  naphtha  in  bulk. 

In  using  this  oil  as  an  enricher,  it  must  be 
cracked  in  the  presence  of  carbon,  and  it  is 
of  the  greatest  importance  that  the  tempera- 
ture should  not  be  too  high,  as  the  benzene  is 
easily  broken  down  to  simpler  hydrocarbons 
of  far  lower  illuminating  value.  This  fact  is 
very  clearly  brought  out  by  a series  of  experi- 
ments I have  made,  in  which  the  phenoloid 
oil  was  cracked  by  passing  it  through  an  iron 
tube  packed  with  coke  and  heated  to  various 
temperatures,  the  hydrocarbons  being  much 
more  easily  broken  up  under  these  conditions 
than  if  mixed  with  diluents,  such  as  water 
gas:  — 

Results  obtained  on  Cracking 
Phenoloid  Oil. 


I. 

II. 

III. 

Temperature  .... 

600  0 C. 

800 0 C. 

1,0008  C. 

Volume  of  gas  ) 
per  gallon  . . j 

41*6  c.f. 

76-8  C.f. 

121-6  cf. 

Composition  of 

the  Gas. 

Hydrogen 

34-o 

. . 36-0 

..  37-o 

Methane  

, 20-0 

..  26-0 

. . 49’° 

Olefines , 

I i-o 

..  5’° 

. . Nil. 

Ethane 

, i6*o 

..  9*0 

. . Nil. 

Carbon  monoxide . 

. 13-0 

..  15*0 

. . 12-0 

Carbon  dioxide  . , 

, 2-0 

..  4’0 

. . 2-0 

Oxygen 

2-0 

. . i-o 

. . Nil. 

Nitrogen  

2-0 

..  4*0 

..  Nil. 

This  analysis  shows  that,  if  the  temperature  is 
allowed  to  reach  a cherry  red,  complete  de- 
composition of  the  illuminating  hydrocarbons 
is  taking  place,  and  a gas  of  practically  no 
illuminating  value  results.  The  power  of  re- 
gulating the  temperature  and  the  body  of 
carbon  as  a cracking  medium  in  the  Van 
Steenbergh  water-gas  plant,  especially  fits  it 
for  using  this  oil,  and  removes  the  objections 
which  could  have  been  urged  against  the 
lighter  naphthas. 

This  oil  is  at  present  not  in  the  market ; but 
given  a demand,  it  can  be  produced  in  four 
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months,  at  the  latest,  in  very  large  quantities, 
as  the  apparatus  is  very  easy  and  cheap  to 
erect,  and  the  crude  material  can  be  plenti- 
fully obtained. 

If  this  oil  becomes,  as  I think  it  will,  an 
important  factor  in  the  illumination  of  the 
future,  it  will  mark  as  important  an  era  in  the 
history  of  our  industries  as  any  which  the 
century  has  seen,  as,  by  using  it,  you  are 
giving  smoke  a commercial  value,  and  this 
will  do  what  the  Society  of  Arts  and  the 
County  Council  have  failed  in— that  is,  to  give 
us  an  improved  atmosphere.  If  I were  lectur- 
ing on  an  imaginary  “ Hygeia,”  I should  point 
out  that  the  smoke  of  London  contains  large 
quantities  of  these  oils,  and  they,  by  coating 
the  drops  of  mist  on  which  they  condense,  give 
the  fog  that  haunts  our  streets  that  peculiar 
richness  which  is  so  irritating  and  iujurious  to 
the  system  ; and,  further,  by  preventing  the 
water  from  being  again  easily  taken  up  by  the 
air,  prolongs  the  duration  of  the  fog.  Make 
this  oil  a marketable  commodity,  and  another 
twenty  years  will  see  London  without  a 
chimney ; underground  shafts  will  be  run 
alongside  the  sewers ; into  these  shafts  by 
means  of  a down-draught  all  the  products  of 
combustion  from  our  fires  will  be  sucked  by 
local  pumping-stations,  and  the  oil  condensing 
in  the  tubes  will  serve  in  turn  to  illuminate 
ouL  streets,  instead  of  performing  its  former 
function  of  turning  day  into  night  and  ruining 
our  health  : but  as  I am  not  at  all  sure  of  the 
engineering  possibilities  of  such  a scheme,  I 
will  leave  its  discovery  to  some  other  abler 
prophet  than  myself. 


SIXTH  ORDINARY  MEETING. 

Wednesday,  January  14th,  1891  : Professor 
Francis  Elgar,  LL.D.,  F.R.S.E.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Beadle,  Clayton,  care  of  William  Joynson  and  Son, 
St.  Mary  Cray,  Kent. 

Darley,  James  Jacob,  36,  John-street,  Bedford-row, 
W.C. 

De  Woolfson,  Lewis  Estevan  Green,  26,  St.  John’s- 
hill,  Shrewsbury. 

Earle,  Hardman  Arthur,  16,  Victoria-street,  S.W. 
Foster,  Henry  Llewellyn  Thomas,  Westminster 
Electric  Supply  Corporation,  32,  Victoria-street, 
S.W. 

Hall,  Charles  Richard  Guy,  13,  St.  Alban’s-road, 
Kensington- court,  W. 


Kloetgen,  William  John  Hugo,  16,  Watling-street, 
E.C. 

Lewis  - Meredith,  William,  7,  Midland  - road, 
Gloucester. 

Little,  Henry,  Baronshalt,  East  Twickenham. 
Lumley,  Theodore,  37,  Conduit-street,  W. 

McKay,  Andrew  Davidson,  13,  York-street,  Liver- 
pool. 

Mills,  Major  H.  F.,  Junior  United  Service  Club, 
S.W. 

Noble,  Benjamin,  Gloucester-house,  Newcastle-on- 
Tyne. 

Rhodes,  J.  H.  H.  Wentworth,  27,  Park-square, 
Leeds. 

Rivers,  T.  Francis,  Sawbridgworth. 

Sewell,  Robert,  Bellary,  India. 

Spoor,  J.  L.,  Stonecourt  Cement  Works,  Green- 
hithe,  Kent. 

Stapley,  Richard,  Norfolk-house,  Norfolk-street, 
Strand,  W.C. 

Thomas,  John,  Brook-house,  Woodburn,  Maiden- 
head. 

Touch,  George  Alexander,  47,  Goldhurst-terrace, 
South  Hampstead,  N.W.,  and  Winchester-house, 
Old  Broad-street,  E.C. 

Tyler,  John  William,  Southwold-lodge,  Cleveland- 
road,  South  Woodford,  Essex. 

The  following  candidates  were  balloted  for, 
and  duly  elected  Members  of  the  Society  : — 

Boyle,  Courtenay,  C.B.,  Board  of  Trade,  Whitehall- 
gardens,  S.W. 

Collum,  George  Ashbury,  Cannon  Brewery,  St.  John- 
street,  Clerkenwell,  E.C. 

Cundall,  Frank,  Lyndhurst-house,  Wallington, 
Surrey. 

Pearce,  Edward  Toplis,  22,  Hyde-road,  Hoxton,  N., 
and  Junior  Constitutional  Club,  S.W. 

Speirs,  Edwin  Robert,  Dartmouth-chambers,  8, 
Theobald’ s-road,  W.C.,  and  90,  Queen-street, 
E.C. 

Wharton,  James,  Edge-hill,  Netherhall-gardens, 
Hampstead,  N.W. 

The  Chairman,  in  calling  on  Mr.  Green  to  read 
his  paper,  said  it  was  hardly  necessary  to  say  any- 
thing to  recommend  him  to  the  meeting.  Mr.  Green 
was  well  known  as  an  active  member  of  one  of  the 
oldest,  if  not  the  oldest,  shipbuilding  firms  in  the 
country,  and  one  of  the  most  eminent.  He  was  a 
sailor  as  well  as  a shipbuilder,  and  thoroughly  under- 
stood the  sea  and  its  ways.  Mr.  Green  had  devoted 
himself  to  the  improvement  of  the  propulsion  of  life- 
boats, and  had  succeeded  in  overcoming  many  of  the 
mechanical  difficulties.  The  subject  was  not  only 
important  on  account  of  the  mechanical  and 
scientific  difficulties  it  presented,  but  was  of  vital 
importance  from  a humanitarian  point  of  view. 
Everyone  would  commend  and  sympathise  with  Mr. 
Green,  and  also  with  the  National  Lifeboat  Institu- 
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tion,  for  their  endeavours  to  obtain  a lifeboat  that 
would  be  more  powerful  and  effective  than  the 
ordinary  boat  propelled  by  oars,  and  better  able  to 
battle  with  the  wind  and  waves,  and  to  rescue  unfor- 
tunate shipwrecked  mariners  from  the  common  fate 
of  those  who  “ go  down  to  the  sea  in  ships.” 

The  paper  read  was — 

STEAM  LIFEBOATS. 

By  J.  F.  Green. 

During  the  1890  meeting  of  the  British 
Association  at  Leeds,  I read  a short  paper  on 
the  hydraulic  steam  lifeboat  we  were  build- 
ing for  the  Royal  National  Lifeboat  Institu- 
tion. Since  then,  she  has  been  completed,  and 
sent  out  on  real  lifeboat  service,  and  in  the  most 
terrific  weather,  so  that  I am  now  in  a position 
to  supplement  my  former  paper  by  giving 
actual  proofs  of  her  great  value  as  a life- 
saving vessel. 

This,  the  first  steam  lifeboat  ever  con- 
structed, has  been  most  appropriately  named 
the  Duke  of  Northumberland,  after  the  pre- 
sent representative  of  a family  inseparably 
associated  with  lifeboat  work. 

His  Grace  showed  his  complete  confidence 
in  the  boat  by  steaming  in  her  right  through 
the  crowded  city  reaches  of  the  Thames  to 
historic  Sion-house,  where  he  disembarked, 
highly  pleased  with  the  handiness  and  general 
arrangement  of  the  vessel. 

This  successful  termination  of  the  much- 
vexed  question  of  how  to  apply  steam  to  a 
lifeboat,  has  given  great  satisfaction  in  ship- 
ping circles,  and  especially  at  the  Lifeboat 
Institution,  where,  for  some  years  past,  the 
members  have  been  earnestly  endeavouring  to 
find  means  of  propelling  lifeboats  mechani- 
cally ; and  in  April,  1886,  they  appointed  a 
special  sub-committee  to  inquire  fully  into  the 
question.  This  committee  visited  the  Liver- 
pool National  Exhibition,  but  regretfully  re- 
ported that  they  were  unable  to  recommend 
the  adoption  of  any  pattern  of  steam  lifeboat 
at  present. 

The  following  May,  nothing  daunted  by  the 
failure  of  former  endeavours,  the  Institution 
offered  gold  and  silver  medals  to  competitors 
all  over  the  world  for  models  or  drawings  of  a 
mechanically-propelled  lifeboat,  best  adapted 
to  meet  the  conditions  under  which  lifeboats 
are  called  upon  to  perform  their  work.  In 
response  to  this  offer,  numerous  models  and 
drawings  were  received  from  all  parts  of  Great 


Britain,  the  Continent,  and  even  from  the 
United  States.  These  were  submitted  to  Sir 
Frederick  Bramwell,  Bart.,  F.R.S.,  Sir  Digby 
Murray,  Bart.,  of  the  Board  of  Trade,  and  Mr. 
John  J.  Thornycrofc,  gentlemen  of  world-wide 
celebrity  for  their  knowledge  of  kindred  matters, 
but  in  no  way  connected  with  the  Institution. 
These  judges,  after  a lengthy  and  careful 
examination  of  all  models  and  drawings  which 
had  been  sent  in,  reported  that  not  one  of 
them  was  suited  for  the  purpose  for  which  it 
was  intended. 

The  committee  of  the  Institution,  although 
disappointed  at  this  termination  of  the  compe- 
tition, nevertheless  still  hoped  that  science 
would  help  them  in  the  matter.  The  question 
had  arrived  at  this  stage  when  we  entered  into 
negotiation  with  the  Lifeboat  Institution,  our 
object  being  rather  to  work  in  conjunction  with 
their  officers,  and  thus  produce  a thoroughly 
practical  mechanically-propelled  lifeboat. 

Electricity,  stored  in  accumulators,  was 
reluctantly  given  up,  as  it  possessed  many 
great  advantages  ; but  the  weight  was  fatal, 
being  about  one  ton  per  horse,  instead  of 
the  three-quarters  of  a cwt.we  now  work  with. 

This  light  weight  is,  of  course,  procured  by 
using  forced  draught,  which,  though  possibly 
open  to  objections  in  vessels  continually  steam- 
ing, is  invaluable  here,  as,  besides  giving  great 
power  just  when  required,  it  ventilates  both 
engine-room  and  ' stoke-hold  when  closed  in  a 
heavy  sea.  In  fact,  forced  draught,  and  the 
great  perfection  arrived  at  in  the  manufacture 
of  mild  steel,  greatly  facilitated  the  solving  of 
the  problem,  as  in  each  case  a maximum  of 
efficiency  is  obtained  with  a minimum  of 
weight ; and  without  this  satisfactory  basis  to 
work  upon,  it  would  be  hopeless  to  try  and 
combine  the  many  qualifications  necessary  for 
a boat  of  this  class. 

Negotiations  for  the  little  vessel  I am  about 
to  describe  began  in  the  early  part  of  1888, 
and  many  and  lengthy  were  the  discussions 
held  at  the  offices  of  the  Royal  National  Life- 
boat Institution  before  they  accepted  the 
design  from  our  firm,  and  gave  us  the  order  to 
build  a steam  lifeboat.  The  design  contained 
many  peculiarities,  and  the  suggested  mode  of 
propulsion  was  the  water-jet  propeller. 

Without  at  all  proposing  to  go  into  the 
principles  of  hydraulic  propulsion,  I would 
just  remark  that  the  term  “jet  propeller  ” is, 

I think,  rather  misleading,  and  it  has,  I know, 
given  to  some  the  idea  that  motion  is  obtained 
by  the  thrust  of  the  jets  against  the  solid 
water ; whereas,  of  course,  the  propelling 
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power  is  really  obtained  by  relieving  at  certain 
points  the  enormous  pressure  in  the  turbine, 
The  vessel  is  consequently  driven  in  an  oppo- 
site direction  to  the  relieving  jets. 

A very  apt  definition  is  given  by  Mr.  J.  R. 
Ruthven.  He  says  : — “ There  has  been  much 
confusion  of  ideas  as  to  the  fundamental 
nature  of  the  water-jet  propeller.  The  per- 
formance of  a rocket  in  its  flight  is  perhaps 
the  best  illustration.  Here  we  have  an  in- 
ternal force  producing  motion  by  the  un- 
balanced pressure  of  the  explosive  mixture.” 

Before  proceeding  further  it  would  be  well 
to  give  our  reasons  for  adopting  the  hydraulic 
system ; as  on  the  mere  face  of  it,  the  waste 
of  power  would  appear  to  be  a serious  objec- 
tion. This  objection  however  is,  I think, 
rather  theoretical  than  practical,  for  the  per- 
formances of  this  boat  on  her  numerous  trials, 
as  well  as  her  actual  services  since,  have 
tended  to  prove  that  no  other  method  of  pro- 
pulsion would  drive  a similar  vessel,  even  at 
the  same  speed,  in  anything  of  a sea,  to  say 
nothing  of  all  the  other  advantages  gained  by 
the  hydraulic  principle.  In  fact,  no  other  type 
of  mechanical  propulsion  appeared  to  be  at 
all  practicable. 

A paddle  vessel  in  such  aservice  is  of  course 
out  of  the  question,  as  she  is  so  easily  dis- 
abled, and  under  no  circumstances  could  she 
be  used  as  a sailing  vessel. 

The  screw-propeller  in  smooth  water  is  the 
most  efficient  way  of  absorbing  the  power 
developed,  but  with  such  a shallow  draft,  and 
on  such  a service,  the  propeller  would  be  con- 
tinually out  of  the  water,  and  consequently 
half  the  time  practically  useless,  to  say 
nothing  of  the  danger  involved  ; for  of  course 
the  racing  of  a propeller  has  a most  damaging 
effect  upon  the  machinery,  apart  from  the 
chances  of  breaking  the  main-shaft,  and  con- 
sequent total  disablement  of  the  boat. 

Further,  there  is  the  continued  risk  of  foul- 
ing the  screw  with  wreckage,  or  breaking  it 
when  taking  the  ground,  and,  lastly,  the  sail- 
ing power  would  be  greatly  reduced  by  the 
dragging  of  the  screw-propeller  through  the 
water.  Therefore,  both  these  types  of  steam 
vessels,  admirable  as  they  are  in  their  own 
particular  spheres,  must  be  always  imprac- 
ticable for  lifeboat  service ; and,  having  this  in 
view,  it  was  considered  that  the  hydraulic 
principle  alone  remained. 

The  advantages  set  forth  and  claimed  for 
this  lifeboat  are  as  follows  (and  the  long  series 
of  exhaustive  trials  which  have  been  held  at 
Sheerness,  Southend,  and  Harwich,  and  her 


actual  services  since,  have  fully  proved  them 
to  be  genuine) : — 

1.  The  propelling  power  in  the  vessel  is 
instantaneous,  and  as  efficient  in  heavy  seas 
as  in  smooth  water. 

2.  There  is  no  racing  or  injurious  effects  to 
the  machinery,  however  much  she  rolls  or 
pitches. 

3.  The  vibration  experienced  is  very  much 
less  than  that  met  with  in  a screw  or  paddle- 
boat. 

4.  As  the  engine  only  runs  in  one  direction, 
the  complication,  weight,  and  wear  and  tear 
of  machinery  is  greatly  reduced,  and  there  is 
no  loss  of  time,  due  to  stopping  and  reversing, 
for  going  astern. 

5.  The  management  of  the  vessel  is  entirely 
in  the  hands  of  the  officer  on  deck,  who,  by 
working  two  handles,  fitted  on  the  after  end  of 
the  engine  casing,  can  thus  control  the  jets, 
and  “stop,”  “go-ahead,”  or  “ go-astern,” 
without  any  communication  with  the  engine- 
room. 

6.  There  are  no  serious  obstacles  under 
water  to  interfere  with  her  sailing  qualities 
and  affect  her,  if  she  should  take  the  ground, 
or  run  foul  of  ropes  or  wreckage. 

7.  Should  anything  happen  to  the  rudder, 
she  will  steer  well  with  the  turbine  alone  ; and, 
with  both  together,  her  manoeuvring  power  is 
far  in  excess  of  any  other  known  steering 
arrangement. 

8.  The  deck  hands  arrive  at  the  wreck  fresh, 
and  ready  for  their  work.  This,  of  course, 
applies  to  all  mechanically-worked  lifeboats. 

This  type,  therefore,  having  been  finally 
adopted,  it  only  remained  to  fit  the  machinery 
into  a vessel  sufficiently  strong,  light,  sea- 
worthy, handy,  and  fast.  Neither  time  nor 
pains  were  spared  in  constructing  a boat  of 
the  greatest  possible  strength  compatible  with 
lightness  ; and  the  steel  employed  (samples  of 
which  were  forwarded  to  the  Lifeboat  Institu- 
tion) was  subjected  to  tests  far  in  excess  of 
Lloyd’s  latest  requirements. 

The  rivetting  is  a special  feature,  being  one- 
third  more  than  is  usual  in  similar  vessels. 
Where  a seam  would  have  been  double  ri vetted 
in  a torpedo-boat,  it  is  treble  rivetted  here,  and 
there  is  not  one  single-rivetted  seam  through- 
out the  whole  vessel.  Thus  is  adduced  the 
fact  that  in  this  little  vessel,  only  50  feet  in 
length,  there  are  72,000  rivets,  exclusive  of 
all  the  screw-bolts  and  fastenings  of  the 
machinery.  In  other  words,  these  rivets, 
placed  end  to  end,  would  reach  three-quarters 
of  a mile. 
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The  strength  and  seaworthiness  is  further 
amplified  by  a complete  system  of  longitudinal 
and  transverse  water-tight  bulkheads,  giving 
in  all  fifteen  water-tight  compartments,  con- 
nected by  sluice-valves  with  the  engine-room, 
which  can  be  readily  drained  by  bilge-pumps 
and  steam  ejectors. 

She  was  launched  on  the  last  day  of  May, 
1889,  on  ways  inches  to  1 foot,  her  mean  draft 
was  then  1 foot  1 if  inches ; weight,  9 tons  8 cwt. 
Great  attention  was  paid  to  ensure  stability, 
and  several  tests  were  made,  one  being  of  a 
very  practical  nature.  All  the  weights  were 
placed  on  board,  and  a heavy  parbuckle  was 
placed  completely  round  the  vessel.  The  end 
of  this  was  fastened  to  a powerful  steam  crane, 
furnished  with  a dynamometer,  and  the  boat 
was  then  inclined  until  she  lay  on  her  beam 
ends.  In  this  position,  lack  of  stability  would 
have  been  apparent  by  her  turning  completely 
over,  which  she  was  quite  free  to  do  ; but  so 
confident  were  we  of  the  accuracy  of  our 
calculations  (which  showed  that  the  boat 
possessed  righting  powers  of  over  100  de- 
grees), that  a member  of  our  firm,  and  a 
naval  architect,  remained  on  board  during  the 
whole  of  the  experiment.  The  centre  of  gravity 
was  found  by  inclination  to  be  4 feet  2 inches 
above  the  base  line,  and  the  metre-centre  is 
2 feet  above  this. 

On  August  4th,  1890,  she  was  finally  tried 
for  speed  by  Captain  Chetwynd,  chief  inspector 
of  the  Lifeboat  Institution,  on  the  “ Maplin.” 
All  her  weights  were  on  board,  and  she 
averaged  a mean  speed  of  9*175  knots  an 
hour.  She  was  tried  at  different  times  on  even 
I keel,  by  the  head,  and  by  the  stern,  and  it  was 
found  that  her  best  trim  was  about  4 inches  by 
the  stern,  and  this  is  how  she  now  is  when 
| going  out  to  a wreck,  with  two  tons  of  water 
I in  the  ballast  tanks  to  represent  a shipwrecked 
crew;  coxswain  and  three  hands  in  the  well; 

I two  engineers  in  the  engine-rooms  ; two 
; stokers  in  stokehold ; one  hand  forward ; 
three  tons  of  coal  in  bunkers,  and  complete 
outfit  on  board. 

Opinions  differed  considerably  as  to  what 
her  trim  would  be  goingfull  speed.  Some  said 
she  would  go  down  aft  like  a screw ; others, 
that  she  would  bury  herself  forward  like  a 
paddle.  Two  instantaneous  photographs  were 
taken  whilst  running  about  seven  knots  which 
showed  that  she  varied  her  trim  very  little, 
and  this  towards  increasing  the  draft  aft.  The 
photographs  show  how  very  little  water  she 
raises  at  her  stem. 

Tests  were  also  made  with  her  manceuvring 


powers,  which  proved  to  be  remarkably  good 
both  with  rudder  and  turbine.  She  completed 
the  circles  as  follows  : — 

Secs. 


Going  ahead  full  speed,  rudder  kept  amid- 
ships by  self-holding  steering  gear ; 

turbine  alone 50 

Going  astern  full  speed,  rudder  kept  amid- 
ships by  self-holding  steering  gear ; 

turbine  alone 63 

Going  ahead,  rudder  alone  5a 

Going  ahead,  with  rudder  and  turbine 40 


I think  this  last  time  is  a record.  I never 
heard  of  any  other  boat  completing  the  circle 
in  so  short  a time.  She  was  brought  from  full 
speed  to  dead  stop  in  thirteen  seconds,  and 
from  dead  stop  to  gathered  headway  in  four 
seconds.  I do  not  think  these  two,  either, 
have  been  beaten. 

These  tests,  which  were  conducted  with  the 
greatest  accuracy,  showed  conclusively  how 
entirely  the  vessel  is  under  the  control  of  the 
officer  on  deck,  without  necessitating  any 
communication  with  the  engine-room. 

On  the  24th  July,  1890,  thirty  representatives- 
of  the  Press  were  taken  a run  down  the  river, 
and  were  delighted  with  the  boat.  On  the 
same  day,  the  Secretary  of  the  Lifeboat  Insti- 
tution sent  reports  to  1,500  papers  in  the 
United  Kingdom,  and  a lengthy  account  was- 
cabled  over  to  New  York. 

On  the  1 2th  August,  it  was  determined  by 
the  Lifeboat  Institution  to  see  if  it  were 
possible  to  choke  the  intake,  and  various 
apparatus  representing  wreckage  were  hauled 
under  the  boat  when  she  was  going  at  three- 
quarter  speed. 

In  the  generality  of  cases  the  boat  passed 
over  them  at  once,  and  in  no  case  was  she  in 
danger  of  being  disabled,  and  it  was  the  de- 
cided opinion  of  all  on  board  that  no  other 
type  of  steam  vessel  could  have  gone  through 
the  experiment  without  her  propeller  beings 
stopped,  if  not  also  materially  injured. 

The  dimensions,  scantlings,  &c.,  are  as 
follows  Length,  50  feet ; beam  moulded, 
12  feet;  breadth,  extreme,  14  feet  3I  inches  ; 
extreme  draft  with  3 tons  of  coal,  30  passengers, 
5 deck-hands,  2 engineers,  2 stokers,  and  full 
outfit,  3 feet  6 inches  ; displacement  at  this 
draft,  23  tons  ; speed  at  this  draft,  9*175  knots  ; 
indicated  horse-power  170;  steam  130  lbs.  ; 
stoke-hold  pressure,  2 to  3 inches  ; revolutions 
(maximum),  450 ; vacuum  25  inches ; con- 
sumption, 2 cwt.  per  hour. 

Under  natural  draft,  with  230  revolutions, 
she  does  about  5 knots.  Steaming  like  this, 
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and  with  sails  set,  she  goes  remarkably  well, 
even  in  light  winds,  if  at  all4  fair.  Her  con- 
sumption then  is  very  small. 

Frames  and  reverse  irames,  ij  x i X l ; 
beams,  2 X 1 X tV  > floors,  5 lbs.  per  square 
foot ; transverse  and  longitudinal  bulkheads, 
3^  lbs.  per  square  foot ; keel  plates,  5^1bs.  per 
square  foot ; shell  plating,  5J  to  4J  lbs.  per 
square  foot ; deck  plaiting,  4 lbs.  per  square 
foot.  The  laps  of  shell  were  arranged  for  double 
rivetting,  and  the  butts  for  treble  rivetting. 

The  propelling  machinery  was  constructed 
for  us  by  Messrs.  Thornycroft  & Co.,  of 
Chiswick,  the  well  - known  torpedo  - boat 
builders ; and  their  great  reputation  for  good  . 
work  has  been  fully  sustained  here. 

The  engines  are  of  the  horizontal  compound 
surface-condensing  type,  with  cylinders  18J  X 
14^,  and  1 2 inch  stroke.  The  boiler  is  Thorny- 
croft’s patent  tubulous  pattern,  having  a heat- 
ing surface  of  606  square  feet,  and  a grate 
surface  of  8J  square  feet.  The  tubes  are  of 
steel,  and  every  one  has  been  tested  up  to  600 
ibs.  They  have  been  well  looked  after,  and 
have  consequently  given  no  sort  or  kind  of 
trouble  whatever. 

We  have  found  from  experience  that,  start- 
ing with  everything  cold,  it  takes  about  twenty 
minutestoget  over  100  lbs.  of  steam.  The  boiler 
is  practically  free  from  priming,  even  when  the 
boat  is  in  a lively  sea.  The  fan-engine  sup- 
plying the  blast  is  inverted,  with  a single 
cylinder,  and  runs  about  1,000  revolutions  a 
minute.  The  turbine,  2 feet  6 inches  in 
diameter,  is  nearly  horizontal,  and  delivers 
water  through  the  outlets  at  the  rate  of  1 ton 
per  second,  and  draws  its  supply  through  a 
vertical  scoop-shaped  inlet,  1*52  square  feet  in 
diameter,  designed  by  Mr.  Thornycroft,  who 
says  this  arrangement  of  inlet  effects  a saving - 
over  an  ordinary  flush  inlet  in  the  ratio  of 
eighteen  to  twenty-five.  It  is  protected  on 
each  side  by  an  elm  keel,  which  also  serves 
the  purpose  of  keeping  the  boat  upright  when 
she  takes  the  ground.  The  go-ahead  outlets, 
or  nozzles,  are  placed,  for  protection,  as  low 
down  as  possible,  and  for  the  same  reason  the 
go-astern  are  placed  high  up,  under  the  rub- 
bing piece.  These  nozzles  are  9 inches  in 
diameter.  The  valves  directing  the  jets 
through  the  nozzles  are  worked  by  two 
handles  fixed  on  the  after  end  of  the  engine- 
house.  To  go-ahead,  both  handles  are  turned 
outwards,  and  both  inwards  to  go-astern, 
The  indicators,  working  in  connection  with 
these  handles,  are  picked  out  with  luminous 
paint,  to  show  at  night. 


Communication  with  the  engine-room  is 
maintained  by  means  of  a bell  and  a speaking 
tube.  The  engine  and  boiler  are  each  in  j 
separate  water-tight  compartments,  both  of  I 
which  are  efficiently  ventilated,  when  closed,  I 
by  means  of  the  forced  draft  fan,  and  by  a 
patent  cowl  when  natural  draft  alone  is  used. 

The  sailing  powers  of  this  boat  have,  of  I 
course,  been  well  tested,  and  she  sails  well  off  I 
the  wind.  She  is  rigged  with  a lug  sail  and  jib,  I 
and  her  mast  is  fitted  into  a tabernacle,  and  i 
lowers  between  the  two  funnels  into  a strong  J 
iron  crutch. 

The  well,  perhaps  the  most  important  feature  I 
to  a shipwrecked  crew,  is  capable  of  comfort-  I 
ably  accomodating  30  passengers,  and  is  I 
situated  abaft  the  machinery  space.  The  I 
bottom  and  sides  of  this  well  are  furnished  I 
with  ten  large  freeing  valves  of  the  usual  I 
lifeboat  type,  which  will  effectually  clear  it  I 
of  water  in  the  event  of  its  being  flooded,  a 
It  is  surrounded  by  substantial  teak  lockers,  I 
forming  seats,  and  its  deck  is  cohered  with  1 
teak  gratings.  Under  this  deck  are  two  I 
watertight  tanks  holding  1 ton  each,  or  repre-  1 
senting  the  weight  of  a shipwrecked  crew.  I 
When  leaving  for  a wreck  they  will  be  full,  but  i 
on  return  the  water  can  be  pumped  out  by  a j 
donkey  engine. 

The  remainder  of  the  boat’s  deck  is  covered  1 
with  corticine,  to  prevent  slipping,  a material  fl 
which  will  successfully  withstand  the  action  of  j| 
the  sea  water.  A small,  but  powerful,  gun-  tl 
metal  capstan  is  fitted  on  the  forward  hood,  j 
the  engine  of  which  is  situated  in  a water-  :] 
tight  compartment  below,  fitted  with  a water-  |l 
tight  door.  Portable  stanchions,  which  can  ■ 
be  quickly  unshipped,  are  tfixed  on  each  || 
side  of  the  vessel,  immediately  inside  the  I 
rubbing  pieces ; and  the  usual  hand  - rail  Lj 
and  man-ropes  are  on  the  forward  and  after! 
hoods. 

The  anchor  is  of  the  Institution  pattern,  and:  j 
is  catted  by  a handy  little  davitt,  the  outcome 
of  many  experiments  ; and  the  2\  inch  galvan-fcj 
ised  wire  hawser  is  120  fathoms  long,  and^j 
attached  to  a reel  fixed  in  a box  in  the  well.  H 
In  case  of  wishing  to  slip  and  run,  powerful|| 
wire  rippers  are  fixed  on  the  after  end  of  the! 
engine-house,  which  will  at  once  sever  the  3 
hawser. 

Much  attention  has  been  devoted  to  her| 
steering-gear,  which,  for  additional  security,1 1 
is  two-fold,  namely,  yoke  lines  and  wheel,  thel  i 
latter  consisting  of  a well-arranged,  patents 
self-holding  screw  gear. 

The  rudder  is  attached  to  the  boat  by  Hick- 
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man’s  patent  fittings,  and  is  so  constructed 
that  the  lower  part  rises  andfalls  automatically. 

The  consumption  of  coal,  even  under  forced 
draft,  has  been  proved  to  be  remarkably  small, 
averaging  only  2 cwt.  an  hour;  so  that  she 
can  steam  out  to  a wreck  with  30  hours’  coal, 
thus  givingher  a radius  of  action  of  254  knots, 
at  a speed  of  8J  knots. 

She  is,  of  course,  painted  in  the  well-known 
colours  of  the  National  Lifeboat  Institution, 
and  presents  a remarkably  smart  and  business- 
like appearance. 

She  left  Blackwall  for  Harwich  on  the  19th 
September,  1890,  under  the  charge  of  Mr. 
Graham,  the  inspector  of  lifeboats,  in  whose 
district  she  is  at  present  stationed,  and  towed 
round  one  of  the  Institution’s  sailing  life- 
boats, and  here,  as  also  later  on,  showed  she 
possessed  remarkable  towing  powers.  On  her 
arrival  I received  the  following  from  the  chief 
engineer  on  board  : — 

“Dear  Sir, — We  left  Blackwall  Pier  7 a.m.,  and 
arrived  at  Gravesend  9 a.m.  The  distance  is  twenty- 
one  miles,  but  we  had  the  tide  in  our  favour.  We 
there  took  Mr.  Smith  on  board,  the  Under-Secretary 
of  the  Institution.  We  left  at  9.45  a.m.,  and  arrived 
at  Sheemess  at  12.45  p.m.  As  we  had  the  tide 
against  us  from  Lower  Hope,  I think  the  time  is 
very  good,  considering  we  were  towing  the  other 
boat,  with  all  her  crew  and  gear  on  board.  Captain 
Graham  and  Mr.  Smith  were  very  pleased  with  her 
towing  powers ; it  seemed  to  make  very  little  differ- 
ence to  her  in ’any  way.  The  engines  were  making 
340  revolutions  per  minute.  We  left  Sheerness  on 
Saturday  morning  7 a.m,,  and  got  alongside  the 
quay  at  Harwich  at  12.30  p.m.,  and  I think  that  is 
very  good,  considering  we  had  the  tide  against  us 
about  half  the  way.  When  we  got  round  the  Mouse 
Lightship  they  set  sail  on  both  boats,  the  wind  after 
that  point  being  in  our  favour  as  far  as  Harwich.  She 
went  splendidly  under  sail  and  steam,  engines  running 
340,  which  is  a comfortable  speed.  Everything  went 
I splendidly  all  the  way  without  the  slightest  hitch. 
I The  coxwain  and  crew  consider  she  behaves 
| splendidly  when  towing.  On  arrival  we  coaled  and 
| got  ready  at  once,  and  are  now  anxiously  waiting  to 
I enter  upon  our  duties.  On  Monday,  Captain  Graham 
I,  finally  inspected  her  and  all  her  gear,  and  passed  her 
to  his  entire  satisfaction.  The  Harwich  crew  are 
eager  for  a call  out  in  her,  and  so  am  I. 

“Yours  obediently, 

“A.  H.  Simmons.” 

On  Wednesday,  the  7th  October,  she  had  her 
first  call  to  embark  on  her  real  duty  of  saving 
| life,  and  the  following  letter  that  appeared  in 
i the  Harwich  papers  will  best  explain  her 
I behaviour  on  the  occasion  : — 


x3« 

“The  steam  lifeboat  Duke  of  Northumberland 
was  called  out  on  Wednesday  morning,  at  12.20 
a.m.,  to  go  to  a ship  in  distress  on  the  Cork  Sand. 
The  men  were  on  board  and  fires  lit  at  12.27  a.m., 
and  were  under  weigh,  ready  for  full  speed,  at  12.48 
a.m.  A delay  occurred  in  her  departure  owing  to 
the  difficulty  in  getting  clear  of  small  craft  moored 
close  to  her  berth.  To  clear  one  of  these  she  had  to 
go  full  speed  astern,  and,  in  doing  so,  grounded 
on  a sand-bank,  and  was  delayed  twelve  minutes  in 
consequence.  She  towed  out  the  Reserve  Boat 
No.  3,  and  arrived  alongside  the  ship  in  distress  at 
2 a.m.,  and  landed  men  on  board  to  render  any 
assistance  possible.  The  vessel  was  the  brigantine 
Ada , of  Faversham,  bound  for  London.  The  steam 
lifeboat  proved  herself  to  be  a most  handy  and 
suitable  craft  for  the  purpose  for  which  she  is  in- 
tended, being  able  to  round  a ship  and  go  alongside, 
or  take  a crew  out  with  the  greatest  possible  ease  in 
shallow  water,  with  a heavy  sea  running.  She 
steamed  round  about  the  distressed  ship  until  she 
was  got  off  at  high  water,  and  then  left  with  the 
reserve  boat  in  tow,  and  arrived  back  at  her  station 
in  Harwich  at  8 p.m.” 

Her  next  adventure  was  on  October  20th, 
which  is  best  explained  by  the  following  ex- 
tract from  the  East  Anglian  Daily  Times : — 

“ At  twenty  minutes  past  three  o’clock  on  Monday 
morning  the  lookout  of  the  Coastguard  at  Harwich 
observed  signals  from  the  the  Shipwash,  and  imme- 
diately summoned  the'lifeboat’s  crew,  which  manned 
the  Reserve  Boat  No.  3,  and  left  the  harbour  shortly 
before  4 o’clock,  under  sail.  She  was  followed  by 
the  steam  lifeboat,  Duke  of  Northumberland , and 
taken  in  tow  just  outside  the  harbour,  where  a course 
was  steered,  against  a north-east  wind  and  heavy  sea, 
for  the  Cork  Lightship,  which  was  reached  about 
5 o’clock.  The  lifeboat  men  were  informed  there 
was  a ship  on  the  Shipwash  Sands,  and  they  made 
for  the  locality. 

“On  arrival  about  6 o’clock,  they  found  the  iron 
screw  steamer,  Achilles , of  Sunderland,  913  tons, 
and  130  horse-power,  from  Riga  to  London  with 
railway  sleepers,  aground  on  the  sand.  The  captain 
of  the  steamer  accepted  the  services  of  both  life- 
boats, and  the  tug  Harwich  which  had  followed. 
All  hands  at  once  commenced  to  throw  overboard 
her  deck  cargo,  and  also  cargo  from  the  main-hatch, 
between  300  and  400  tons,  after  which  the  ship 
righted.  She  was  towed  off  the  sand  at  high  water 
at  4 p.m.,  by  the  united  aid  of  the  steam  lifeboat 
and  the  tug  Harwich , and  was  taken  in  tow,  and 
left  for  London  in  charge  of  Captain  Keable.  The 
crews  of  the  lifeboats  are  delighted  with  the  manner 
in  which  the  steam  lifeboat,  Duke  of  Northumber- 
land, behaved.  She  is  considered  a splendid  sea 
boat,  and  they  have  every  confidence  she  will  be  a 
great  help  in  saving  life.” 

Referring  to  the  same  wreck,  the  account  in 
the  London  papers  ended  as  follows  : — 
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“ The  steam  lifeboat  which  has  recently  been 
placed  on  the  station  behaved  admirably.” 

The  following  extract  is  from  a letter  of 
Captain  the  Hon.  H.  W.  Chetwynd,  chief 
inspector  of  the  Lifeboat  Institution  : — 

“ I was  on  the  point  of  writing  to  tell  you  that  the 
Duke  of  Northumberland  was  out  in  a heavy  gale 
and  very  heavy  sea  on  Friday  last,  and  worked  per- 
fectly. Nothing  could  be  better  than  both  coxwain’s 
and  chief  engineer’s  reports.  She  shipped  no  heavy 
water  at  all,  only  spray.  She  was  between  the  Sunk 
Lightship  and  the  Long  Sand,  in  a whole  gale  from 
north  north-west,  which  gave  a ten  mile  drift  off  the 
land  for  the  sea  to  get  up  in.” 

On  the  23rd  October  the  coxwain  called  at 
Blackwall-yard.  He  said,  “she  is  a perfect 
success,  and  stands  the  sea  splendidly ; and 
we  have  every  confidence  in  her.” 

The  following  is  an  extract  from  the  chief 
engineer’s  letter  to  one  of  our  foreman  : — 

“ 24th  October,  1890. 

“ She  rides  like  a duck  on  the  water.  We  went 
out  in  that  gale  the  other  day  for  a trial,  and  she 
behaved  well.  We  went  out  nearly  18  miles,  with 
the  sea  and  the  wind,  and  then  had  to  retnrn  right 
in  the  teeth  of  the  gale  and  a tremendous  sea.  She 
went  about  7 knots  against  that,  and  shipped  no 
heavy  water,  which  is  very  much  in  her  favour.  She 
stood  right  up  on  end  to  it  at  times ; and  I must  say 
she  is  a splendid  boat,  and  so  do  the  crew.  I would 
go  anywhere  with  her.  I suppose  you  have  seen 
accounts  in  the  papers  of  her  success.” 

The  following  in  another  letter  received  by  a 
foreman  from  the  chief  engineer  on  November 
23rd  : — 

“Dear  Sir, — No  doubt  you  have  heard  about 
the  good  work  we  are  doing  with  the  little  boat 
Duke  of  Northwnberland.  She  has  proved  herself 
a little  beauty,  and  no  one  can  say  she  has  not  been 
tried  in  a full  gale  of  wind,  for  we  have  been  out  in 
three  heavy  gales,  and  she  has  answered  splendidly, 
and  made  splendid  headway  against  the  wind  and 
sea,  and  in  the  breakers  on  the  sand.  The  lifeboat 
men  have  never  seen  anything  to  equal  her  before, 
for  there  is  some  sea  moving  on  the  sands  in  a gale 
of  wind,  and  you  would  think  so,  too,  if  you  were  in 
her ; for  she  stands  up  on  end  to  it,  and  then  makes 
splendid  headway  against  it.  We  have  been  called 
out  to  several  wrecks,  two  of  them  salvage  ones  ; the 
last  one  had  cargo  alone  worth  ^14,000,  and  her 
crew  had  all  left  her  when  we  got  there  We 
boarded  her  and  got  her  off,  or  the  ship  must  have 
gone  to  pieces  in  a very  short  time.” 

The  following  is  an  official  record  of  her 
exercise  trips  and  services,  from  the  time  she 
arrived  at  Harwich  to  December  24th  : — 


Record  of  Exercise  Trips  and  Services  rendered  by 

Steam  Lifeboat  “ Duke  of  Northumberland ,”  since 

she  left  London,  Sept.  19,  1890,  up  to  the  present 

date — Dec.  24,  1890. 

Left  Blackwall  Pier,  Sept.  19,  7 a.m.  Arrived  at 
Gravesend  9a.n1.;  so  far  we  had  tide  in  our  favour. 
Left  Gravesend  9.45  a.m.,  arrived  Sheerness  12.15 
p.m.  ; we  had  tide  against  us  from  Gravesend  to 
Sheerness. 

Sept.  20. — Left  Sheerness  7 a.m.  Sea  rough  all 
the  way ; we  had  tide  against  us  half  the  way. 
Arrived  at  Harwich  12.30  p.m.  We  had  the  Reserve 
Boat  No.  3 in  tow  from  Blackwall  to  Harwich.  Capt. 
Graham  was  in  command  of  the  boats. 

October  8,  1890. — Gun  fired  at  12.20  a.m.  for  ship 
in  distress  on  Cork  Sand.  Fires  lit  12.27  a.m.,  ready 
for  full  speed  12.48  a.m.  There  was  a delay  of  12 
minutes  after  starting,  in  getting  clear  of  other  craft 
moored  close  to  her  berth,  and  in  doing  so  grounded 
on  a bank ; there  were  stones  and  sand  passing 
through  the  turbine  for  five  minutes,  until  she  got 
clear  of  |bank.  We  then  proceeded  to  sea,  and 
picked  up  Reserve  Boat  No.  3 off  Beach  End. 
Arrived  at  Cork  Lightship  1.30  a.m.,  and  inquired 
in  what  direction  the  ship  lay.  We  were  told  that 
she  was  on  the  edge  of  Cork  Sand.  Going  over  the 
Sand  we  saw  the  lights  of  the  ship  ; we  went  straight 
to  her,  arriving  there  at  2 a.m.  She  was  the  brig 
Ada , of  Faversham,  bound  from  Shields  to  London, 
coal  laden;  tonnage,  1 7 1 tons;  Burrows,  master. 
We  went  alongside  and  put  five  men  aboard  to 
render  them  any  assistance  they  required.  We  then 
left  the  reserve  boat  moored  astern  of  her,  and 
steamed  round  her  several  times  sounding  and  taking 
her  bearings.  We  went  round  the  tugs,  and 
were  told  that  there  were  two  men  adrift  in  a 
small  boat  belonging  to  tug  Merrimac , which 
had  arrived]  to  assist.  We  then  went  in  search, 
and  found  them  about  two  miles  off  near  the  breakers 
we  took  them  on  board,  and  their  boat  in  tow ; they 
had  lost  one  oar,  and  had  we  not  picked  them  up 
then  they  would  have  been  capsized  in  the  breakers, 
and  in  all  probability  lost.  We  put  them  back  on 
their  tug,  and  steamed  through  the  breakers,  which 
were  very  heavy,  as  there  was  a good  sea  running. 
We  then  assisted  until  she  was  towed  off  at  high 
water,  and  returned  with  reserve  boat  in  tow,  and 
arrived  at  Harwich  8.30  a.m.,  everything  having  i 
gone  well  during  the  service  rendered  to  save  vessel  , 
and  crew. 

October  16,  1890. — Received  orders  from  chief 
officer  of  Coastguard  to  proceed  to  sea  on  a trial  J 
trip,  the  weather  being  very  stormy,  and  heavy 
W.N.W.  wind  blowing.  We  got  under  way  10.30  i 
a.m.,  and  proceeded  on  the  trial,  engines  running 
360  revolutions  per  minute.  Spoke  Sunk  Lightship 
at  12.20  p.m.,  then  midway  between  Sunk  and  Long  1 
Sand.  While  out  the  wind  rose  to  a heavy  gale  and 
sea  running  very  high,  and  a great  deal  of  spray 
blowing  off  the  crest  of  the  waves.  We  then  tried 
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her  all  ways  against  the  wind  and  sea,  and  manoeuvred 
with  the  rudder  and  water-jets,  and  she  behaved 
admirably.  We  then  returned  to  Harwich  with  the 
full  force  of  the  gale  and  sea  against  her,  and  she 
made  'splendid  headway.  We  arrived  at  Harwich 
3 p.m. 

October  20,  1890.— Gun  fired  3.45  a.m.;  underway 
4.15  a.m.J;  proceeded  to  sea;  took  Reserve  Boat  No. 
3 in  tow  off  Andrew’s  Buoy.  Spoke  Cork  Lightship 
4.45  a.m.  Received  orders  to  go  to  Shipwash  Sands 
to  a ship  in  distress  thereon.  We  went  straight  to 
the  sands,  and  found  the  s.s.  Achilles , of  Sunder- 
land, bound  from  Riga  to  London,  with  railway 
•sleepers.  We  arrived  alongside  of  her  at  5.35  a.m., 
and  landed  men  aboard,  who  started  heaving  out  her 
cargo  at  once.  We  steamed  round  her,  and  took 
soundings,  wind  blowing  from  N.W.  There  was 
a heavy  sea  running  on  the  sand.  We  towed  on 
her  for  about  an  hour  and  a half  before  high  water, 
and  broke  two  4^  inch  hemp  ropes,  and  then  took  a 
co  inch  hawser  off  the  tug  Harwich , and  kept  about 
20  fathoms  quite  taut.  She  came  off  at  high- 
water,  4 p.m.  The  steam  lifeboat  surprised  every- 
body in  keeping  the  tug’s  hawser  taut,  as  remarks 
were  passed  that  she  could  not  hold  it  out  of  the 
water;  but  she  did,  and  kept  it  taut  too.  We 
then  took  Reserve  Boat  No.  3 in  tow,  and  returned 
home,  arriving  at  Harwich  at  6 p.m.,  everything 
having  gone  well  during  service  rendered  to  save  ship 
and  crew,  numbering  21. 

October  24,  1890. — Gun  fired  3.5  p.m.  Proceeded 
to  sea  3.35  p.m.  Took  Reserve  Boat  No.  3 in  tow 
off  pier  end.  Spoke  Cork  Lightship  4.5  p.m.,  and 
were  informed  that  H.M.S.  Hearty  was  ashore  on 
Cutler  Sand.  We  sighted  her,  and  proceeded 
towards  her ; but  she  had  got  off  the  sand  without 
any  assistance,  and  was  proceeding  on  her  voyage. 
She  came  off  without  any  assistance,  as  the  weather 
was  fine,  and  a flood  tide  when  she  went  on.  We 
returned  to  Harwich  at  6 p.m. 

November  7,  1890. — Received  orders  from  chief 
officer  of  Coastguard  to  proceed  to  sea  on  a trial, 
as  there  was  a gale  blowing  from  N.W.  We  left 
Harwich  9.40  a.m.,  passed  Cork  Lightship  10. 10 
a.m  , and  went  off  below  Sunk  Lightship,  towards 
Long  Sand,  and  tried  her  all  ways  against  sea  and 
wind.  There  was  a tremendous  sea  running,  and 
blowing  a heavy  gale  from  N.W.  She  behaved 
splendidly,  and  took  no  heavy  water  over  whatever, 
but  a great  deal  of  spray.  We  then  returned  to 
Harwich,  and  arrived  at  2 p.m. 

Ncrvember  13,  1890. — Gun  fired  9.30  a.m.;  fires 
lit  9.35  a.m.;  under  weigh  10. 10  a.m.  Took 
Reserve  Boat  No.  3 in  tow  in  the  harbour,  and  pro- 
ceeded direct  to  the  Sunk  Lightship.  They  were 
still  firing  their  guns  when  we  sighted  them,  and 
were  flying  signals  of  distress.  We  spoke  them,  and 
they  told  us  there  was  a ship  ashore  on  the  Long 
Sand.  We  proceeded  there,  and  arrived  alongside  the 
ship  in  distress  at  12.50  p.m.,  and  found  thebarquen- 
tine  Christine  Elisabeth,  of  Haugesund,  derelict,  the 


crew  having  been  taken  off  by  a pilot  cutter.  We 
then  steamed  to  the  cutter,  and  took  the  captain  and 
mate  aboard  of  us,  and  then  went  back  to  the  wreck, 
and  put  them  and  our  crew  aboard,  who  pumped  her 
out.  We  then  took  soundings  for  getting  her  off, 
and  laid  by  her  till  midnight,  when  she  came  off  at 
high-water.  We  then  returned  to  Harwich,  but  got 
fog-bound  at  2 a.m.,  and  lay  to  until  6 a.m.,  when 
the  fog  lifted.  We  proceeded  on  our  journey  to 
Harwich.  We  had  Pilot  Cutter  No.  8 in  tow  from 
the  Cork  Lightship  as  far  as  Harwich.  On  arrival 
there,  we  took  the  remainder  of  the  crew  out  of  the 
pilot  cutter,  and  put  them  aboard  their  ship.  Arrived 
Harwich  8 a.m.,  14th  November,  1890.  All  went 
well  while  assisting  to  save  ship  and  her  crew. 

November  25,  1890. — Received  orders  from  chief 
officer  of  Coastguard  to  proceed  to  sea  on  a trial 
trip,  wind  blowing  from  N.E.  Proceeded  to  sea 
8 a.m.,  and  went  below  Cork  Sand  towards  Ship- 
wash  Sand,  and  tried  circles  ahead  and  astern  with 
rudder  and  water  jets,  and  rudder  only  and  jets  only ; 
she  gave  every  satisfaction.  We  threw  a life-buoy 
overboard,  and  were  able  to  round  it  and  pick  it  up 
with  the  greatest  of  ease.  We  then  returned  to 
Harwich  12.30  p.m;  the  sea  was  rough  while  we 
were  out. 

November  28,  1890. —Gun  fired  12.10  p.m.;  we 
steamed  round  and  took  Reserve  Boat  No.  3 from 
her  berth,  and  then  proceeded  to  sea  at  12.30  p.m., 
Spoke  Cork  1.5  p.m.;  received  orders  to  go  to  a 
ship  in  distress  on  the  Whiting  Sand.  We  arrived 
at  the  sand  2.30  p.m.,  and  steamed  all  round,  but 
could  not  see  anything  left  of  the  ship  ; she  went  to 
pieces  as  soon  as  she  struck.  There  was  a N.E. 
gale  blowing  and  a very  high  sea  running,  and  a 
severe  snow-storm.  We  returned  to  Harwich,  and 
arrived  7 p.m. 

Nove?nber  29,  1890. — Gun  fired  3.30  a.m.  Steamed 
round  and  took  Reserve  Boat  No.  3 from  her  berth ; 
proceeded  to  sea  3.55  a.m.;  spoke  Cork  Lightship 
4.30’a.m.,  and  were  told  that  Sunk  Lightship  had  fired 
their  guns  for  assistance ; we  went  to  them  and 
spoke  them  5.50  a.m.,  and  were  told  that  they  had 
seen  a large  flare  on  the  east  side  of  Long  Sand  at 
3.15  a.m.  which  looked  like  a flare  for  assistance. 
We  then  steamed  on  in  that  direction,  but  could  not 
see  any  lights ; we  fired  signals  from  both  boats, 
but  got  no  reply.  We  then  steamed  round  about 
the  sands  till  daylight,  and  not  being  able  to  see 
anything  then,  we  returned  to  Harwich,  arriving  at 
12.30  p.m.  There  was  a N.E.  gale  blowing  all  the 
time  we  were  out,  and  a very  heavy  sea  running. 

December  10,  1890. — Received  orders  from  Chief 
Officer  of  Coast  Guards  to  proceed  to  sea  on  a trial, 
fresh  breeze  blowing  from  E.  Left  moorings  9.30 
a.m.  ; went  down  below  between  Cork  and  ^Ship- 
wash  Sands,  and  manoeuvred  the  boat  under  sail, 
without  steam ; there  was  a fresh  breeze  blowing 
from  N.E.  and  a moderate  sea.  We  returned  to 
Harwich,  and  arrived  at  3 p.m. 

December  23,  1890. — Received  orders  from  chief 
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officer  of  Coastguard  to  proceed  to  sea  on  a trial, 
as  there  was  a strong  breeze  blowing  S.  by  S.W., 
and  a heavy  sea.  We  left  Harwich  9 a.m.  and  went 
towards  Sunk  Lightship,  and  tried  the  boat  in 
different  ways,  and  made  circles  ahead  and  astern. 
We  went  alongside  Cork  Lightship  and  brought  off 
some  letters  ; we  returned  to  Harwich  3.30  p.m. 

N.B. — Every  time  we  have  launched,  either  for 
service  or  exercise,  we  have  got  away  without  any 
delay  of  the  boat  or  machinery  ; we  never  have  re- 
quired to  ease  or  stop  the  engines  once  under  weigh. 
My  opinion,  and  that  of  the  crew,  who  have  had 
great  experience  in  rough  weather  on  this  coast,  is 
that  the  boat  has  been  fairly  tried,  for  they  have 
not  missed  any  opportunity  of  trying  the  boat ; 
if  we  have  not  been  summoned  out  on  service 
in  rough  weather,  we  have  been  sent  out  on 
trials.  The  weather  has  been  worse  on  this 
coast  this  year  than  has  been  known  for  some  years. 
All  service  and  exercise  trips  have  been  carried  out 
with  every  satisfaction,  and  the  boat  has  proved  her- 
self equal  to  any  seas  she  has  been  out  in  yet.  The 
crew  say  she  is  a splendid  sea-boat,  and  they  like  her 
very  much  ; the  same  remark  has  been  passed  by 
all  those  who  have  seen  her  at  sea.  When  she  was 
tried  under  sail  alone,  she  gave  very  satisfactory 
results ; 26  hours  is  the  longest  stretch  she  has  been 
under  steam  as  yet. 

A.  Simmons,  Chief  Engineer. 

I have  read  this  over  to  Coxswain  Superintendent 
Tyrrell  to  see  that  my  reports  are  correct,  and  he 
has  signed  accordingly. 

W.  Tyrrell/ 

Coxwain  Superintendent. 

The  action  of  our  own  Royal  National  Life- 
boat Institution  in  adopting  this  new  departure 
in  lifeboats  has,  as  is  only  natural,  awakened 
a lively  interest  in  the  subject  amongst  our 
neighbours  abroad,  and  most  of  the  Con- 
tinental lifeboat  services  have  asked  to  be 
furnished  with  full  particulars  of  the  boat ; 
and  though  it  is  self-evident  that  such  a lifeboat 
as  this  can  only  be  successfully  worked  from 
some  sort  or  kind  of  harbour,  there  is  no  doubt 
that  steam  having  now  obtained  a footing  in 
lifeboat  work  will  soon  become  a powerful 
factor  in  this  most  important  branch  of  marine 
institutions. 

In  conclusion,  I would  wish  to  acknowledge 
the  great  advantages  we  have  gained  from  the 
hearty  co-operation  of  the  National  Lifeboat 
Institution.  They  have  never  spared  them- 
selves in  either  time  or  labour,  and  have  always 
been  ready  and  anxious  to  place  their  great 
practical  experience  at  our  disposal. 

Nothing  in  the  boat  has  been  taken  for 
granted ; but  everything  has  been  tested  by 
their  own  officers,  which  of  course  involved 


numerous  trials  and  alterations,  but  eventually 
produced  a boat  where  every  detail  had  been 
passed  and  proved  by  practical  lifeboat 
authorities,  and  they  were  consequently  enabled 
to  place  the  boat  on  one  of  their  most  danger- 
ous stations  without  any  misgivings  as  to  the 
result. 


DISCUSSION. 

Mr.  J.  I.  Thornycroft  said  his  firm,  before  con- 
structing the  machinery  for  this  boat,  devoted 
considerable  time  to  working  out  all  the  details.  It 
was  believed  that  hydraulic  propulsion  was  not  nearly 
so  good  as  that  by  a screw ; but,  as  Mr.  Green  had 
pointed  out,  where  you  had  to  work  in  very  rough 
water,  there  were  great  drawbacks  to  the  use  of  the 
screw.  He  would  not  express  an  opinion  as  to 
whether  hydraulic  propulsion  was  the  best  that  could 
be  used  in  the  case  of  lifeboats.  With  regard  to  the 
intake  of  water,  the  usual  method  had  been  to  take  it 
in  at  right  angles  to  the  motion  of  the  vessel,  but 
this  involved  a considerable  waste  of  power.  The 
break  in  the  bottom  of  the  boat  at  first  sight  appeared 
to  be  a curious  feature ; but  when  one  examined  the 
line  drawing  of  the  vessel,  it  would  be  seen  that  the 
vessel  had  a certain  increase  of  section  at  the  water 
inlet,  and  the  important  feature  was  that  you  had  a 
continuous  flow.  The  boiler  had  been  designed  for 
great  lightness,  which  was  of  great  importance,  as  the 
vessel  was  ,likely  to  encounter  rough  seas,  and  as 
much  of  the  gross  weight  of  the  vessel  as  possible 
should  be  devoted  to  making  the  hull  strong.  Another 
great  advantage  in  the  boat  was  said  to  be  that  no 
communication  was  necessary  with  the  engine-room 
for  altering  the  course,  but  he  thought  it  would  be 
an  advantage  if  means  could  be  adopted  for  re- 
lieving the  engines  when  the  boat  was  waiting  about, 
instead  of  continuously  driving  at  full  speed. 
The  general  design  of  the  boat  resembled  very 
much  what  the  Lifeboat  Institution  had  found  in 
practice  to  work  well  in  ordinary  boats,  and  he 
considered  they  had  done  wisely  in  adopting  this 
form,  though  he  should  prefer  to  see  the  length 
slightly  increased,  believing  that  it  was  a waste  of 
power  to  have  a boat  so  short.  One  great  advan- 
tage in  the  boilers  was  the  short  time  they  took 
to  get  up  steam,  namely,  twenty  minutes  for 
100  pounds  pressure,  though,  of  course,  the  boat 
could  start  with  considerably  less  pressure.  He  had 
heard  it  stated  that  forced  draught  was  not  suitable 
for  long  service,  but  this  he  thought  was  a mistake. 
When  machinery  was  properly  constructed  for  forced 
draught,  it  could  be  used  for  any  length  of  time. 
If  economy  was  desired,  of  course  the  draught 
must  not  be  forced.  For  450  revolutions,  the  amount 
of  coal  consumed,  as  compared  with  the  machinery, 
was  rather  great,  but  if  the  power  was  reduced  one- 
half,  the  boat  would  not  lose  very  much  speed,  while 
there  would  be  a very  great  saving  in  the  consump- 
tion of  coal. 
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Capt.  the  Hon.  H.W.  Chktwynd, R.N.,  said  he  did 
not  think  he  could  add  much  to  what  Mr.  Green  had 
said,  as  he  had  given  a most  temperate  and  moderate 
description  of  the  boat  and  her  doings.  The  boat 
had  proved  herself,  so  far,  in  every  way  capable  of 
doing  what  had  been  expected.  One  point  which  it 
was  desirable  should  be  known  was  that,  although 
this  promised  to  be  a complete  solution  of  the  diffi- 
culties of  one  part  of  the  lifeboat  service,  he  did  not 
see  that  it  held  out  any  hope,  as  yet,  of  mechanical 
propulsion  for  lifeboats  in  general,  because  the  weight 
and  size  were  prohibitory  to  its  use  with  ordinary 
boats.  There  were  four  descriptions  of  boats: — (1) 
Those  that  went  out  from  a harbour  to  outlying  sands ; 
(2)  those  launched  from  the  open  beach  to  go  to  out- 
lying sands  ; (3)  those  launched  down  shipways  to  go 
to  outlying  sands,  or  for  wrecks  on  the  main  shore ; and 
(4)  those  launched  from  transporting  carriages,  on 
which  they  were  taken  to  the  most  advantageous  point 
for  launching,  to  reach  a wreck  on  the  main  shore. 
About  four-fifths  of  the  whole  of  the  boats  of  the 
Lifeboat  Institution  came  within  the  last  class.  In 
them  weight  was  a point  which  it  was  absolutely 
necessary  to  keep  down,  so  that  anything  in  the 
shape  of  steam  was  quite  prohibitory.  The  same 
remark  equally  applied  to  the  third  and  second  class. 
The  first  class  was  the  only  one  to  which  as  yet  steam 
was  applicable,  or  promised  to  be  applicable.  Weight 
was  not  the  only  thing  to  be  considered ; there  was  also 
the  absolute  necessity,  when  launching,  of  keeping 
the  boat  end  on  to  the  sea,  and  gathering  a certain 
amount  of  way  immediately  she  touched  the  water. 
This  was  better  attained  by  means  of  oars  than  by  any 
steam  machinery.  If  the  boat  were  at  this  time  thrown 
broadside  on  the  launch  would  be  a failure.  With 
regard  to  the  suggestion  of  Mr.  Thornycroft,  that  the 
boats  should  be  made  longer, he  might  observe  that  the 
vital  point  in  lifeboat  work  was  the  great  convenience 
in  manoeuvring,  not  only  in  going  alongside  a wreck, 
but  among  breakers,  where  it  might  be  found 
necessary  to  suddenly  put  the  boat  end  on  to  one, 
and  in  order  to  do  this  it  was  necessary  to  keep 
the  length  down  as  much  as  possible.  He  differed 
with  Mr.  Thornycroft  as  to  the  advisability  of 
the  engines  not  going  full  speed.  The  whole 
manoeuvring  of  the  boat  depended  on  the  two 
handles;  if  you  slackened  speed,  the  quantity  of 
water  discharged  was  reduced,  and  of  course  the 
power  of  manoeuvring  was  more  or  less  diminished. 
The  Lifeboat  Institution  was  much  gratified  with 
the  result  which  had  been  achieved  by  this  boat,  and 
for  leaving  harbours  he  had  no  doubt  they  would 
prove  a success. 

Mr.  A.  Reckenzaun,  who  had  made  the  pro- 
pulsion of  boats  by  means  of  electricity  a study  for 
some  time,  said  he  noticed  that  Mr.  Green  stated  that 
the  weight  of  the  accumulators  was  one  ton  per  h.p., 
but  this  was  rather  an  exaggeration,  it  should  be 
cwt.  per.h.p.  hour.  He  believed  that  in  special 
where  gTeat  speed  was  not  necessary,  electricity 


might  have  a fair  trial  with  storage  batteries,  as  they 
would  take  up  very  little  space,  and  could  be  used  as 
ballast  at  the  bottom  of  the  boat,  thus  leaving  the 
whole  boat  free  for  the  purpose  of  carrying  passen- 
gers. Instead  of  carrying  30  persons,  a boat  of  the 
same  size  as  that  described  would,  if  storage  bat- 
ries  were  used,  probably  carry  over  100  persons. 
Another  advantage  was  that  an  electric-motor 
did  not  race;  the  speed  would  be  constant,  as 
the  current  used  varied  in  accordance  with  the  power 
applied.  Again,  there  would  be  no  necessity  to  get 
up  steam  before  starting,  the  only  difficulty  being 
the  re-charging  of  the  accumulators  when  they  be- 
came exhausted,  but  this  could  be  done  by  the  erec- 
tion of  a steam-engine  near  the  lifeboat  house.  He 
did  not  think  the  knowledge  of  electricity  had,  as 
yet,  arrived  at  such  a state  that  electricity  could  be 
used  as  a means  of  propulsion  for  lifeboats,  but  he 
had  no  doubt  whatever  that  some  scheme  would  be 
eventually  devised  for  accomplishing  this  object. 

Mr.  J.  Corbett  said  he  had  made  the  subject  of 
of  propelling  lifeboats  by  steam  a study  for  some  time 
past,  and  had  read  a paper  before  the  Naval  Architects 
upon  the  subject  of  “Experiments  with  Lifeboat 
Models.”  He  had  also  prepared  a design  in  draft,  but, 
having  had  time  to  think  itover,  he  was  glad  he  did  not 
send  it  in,  if  the  boat  now  before  them  was  to  be  one  of 
the  competitors,  for  that  so  completely  met  all  the  re- 
quirements that  it  must  have  been  the  winning  design. 
The  adoption  of  the  hydraulic  propeller  was  a perfect 
success  for  its  purpose.  He  felt  some  doubt  about  it  on 
first  seeing  the  model,  but,  after  reading  the  accounts, 
he  did  not  feel  the  slightest  doubt  that  it  was  far 
superior  to  any  form  of  screw,  even  the  special  pro- 
tected forms  and  tapering  screws  which  were  meant 
to  free  themselves  from  wreckage.  No  doubt  the 
hydraulic  propeller  was  wasteful  of  power,  but  when 
you  said  that  you  had  said  all  that  it  was  possible  to 
say  against  it.  He  was  rather  inclined  to  cavil  at  the 
statement  that  this  was  the  “successful  termination” 
of  the  question  of  how  to  apply  steam  to  lifeboats  ; 
and  considered  it  would  have  been  more  appropriate 
to  say  the  “ successful  commencement.”  He  must 
say  he  had  never  met  with  any  committee  that  was  so 
patient  in  investigation  as  that  of  the  Lifeboat  Insti- 
tution. He  considered  the  committee  a honour  to 
the  nation.  Dealing  with  the  model  before  them, 
the  points  which  struck  him  as  requiring  further 
improvement  were,  first,  the  short  funnel,  and  next, 
the  intakes  for  air.  The  funnels  were  so  short 
that  the  crests  of  the  waves  would  go  over  them, 
and  the  water,  if  it  reached  the  fire,  might 
cause  mischief ; and  the  intakes  for  air  were  so 
close  to  the  deck,  that  they  would  certainly  receive 
the  heavy  wash  of  the  sea.  These  were  the  chief 
defects  in  the  design,  but  he  had  no  doubt  they 
might  easily  be  remedied.  The  air  should  be  taken 
in  through  a funnel  as  high  as  the  one  from  which  it 
was  sent  out.  Special  protection  ought  to  be  given 
to  the  inlet  and  outlet  funnels,  so  that  when  a splash 
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of  water  came  down  them  it  did  not  reach  the 
boiler  or  stokehole ; it  should  go  down  to  a relief- 
hole  at  the  bottom  of  the  vessel.  He  would  suggest 
a ball- valve  at  the  bottom,  that  the  connecting  flue 
from  the  boiler  into  the  vertical  funnel  should  be 
turned  from  the  boiler  at  a high  level,  and  in  a down- 
ward direction,  and  with  a rising  valve  in  it,  so  that 
the  water  should  be  prevented  from  entering  the 
boiler.  The  same  arrangement  would  apply  to  the 
intake  of  air.  The  air  propeller,  or  fan,  could  draw 
from  a receptacle  in  the  midst  of  a vertical  pipe 
Teaching  from  the  boat’s  bottom  to  a top  like  a funnel, 
drawing  air  from  the  top,  and  discharging  any  water 
at  the  bottom.  The  question  of  forced  draught  was, 
to  his  mind,  one  of  very  great  importance,  as  in  a life- 
boat the  funnels  would  often  be  lower  than  the  crests 
of  the  waves,  and,  consequently,  it  had  to  encounter 
very  violent  eddies  of  wind.  The  draught  would  be 
reversed  by  the  strong  wind  currents  if  there  was  not 
a strong  forced  draught.  The  boat  practically  de- 
pended on  its  steam  power  alone,  but,  in  service,  the 
boat  in  many  cases  had  to  go  from  deep  to  shallow 
water  on  the  shore,  where  it  must  beat  to  windward 
to  escape  shipwreck.  If  the  steamer  got  into  diffi- 
culty with  a lee  shore,  it  could  not  beat  off  under 
sail,  as  its  whole  power  depended  on  machinery. 
This  was  all  very  well  in  its  way,  but  it  would  be  a 
reasonable  safeguard  to  put  the  whole  of  the 
machinery  and  boiler  in  duplicate,  in  case  any  one 
portion  got  out  of  order.  He  also  thought  the 
machinery  too  complicated  for  its  purpose.  If  the 
object  was  to  win  a race,  he  could  understand  having 
•splendid  machinery  with  the  elaboration  of  boilers, 
but  the  work  of  the  boat  on  service  would  be  more 
like  that  of  a North  Sea  trawler,  or  fish-boat,  and 
seafaring  men  preferred  a very  simple  class  of 
machinery.  Another  trifling  matter  was  the  form  of 
the  hull.  They  had  no  cross-section  of  the  boat, 
•so  that  the  peculiar  form  could  not  be  seen, 
but  the  model  showed  there  was  an  overhanging 
fender.  He  thought  for  rough  water  it  would  be  better 
to  follow  the  model  of  an  ordinary  torpedo  boat,  some- 
what shortened.  The  steam  lifeboat  has  an  S curve 
above  the  water  line,  so  that  when  heeled  over  by  a 
wave  it  would  present  a hollow  surface  to  the  next 
wave.  He  should  be  glad  to  be  informed  what  was 
the  utmost  stability  of  the  boat.  No  doubt  the 
steamer  would  be  very  useful  for  towing  pur- 
poses. He  hoped  the  Institution  would  keep  this 
boat  continually  afloat  umong  the  other  boats  that 
were  to  be  tried  next  April,  in  order  that  its  compara- 
tive merits  might  be  ascertained.  The  vessel  had 
certainly  solved  the  problem  of  the  practicability  of 
steam  lifeboats,  and  he  took  a more  hopeful  view  than 
Captain  Chetwynd  as  to  the  value  of  steam  lifeboats 
in  the  future,  believing  that  an  engine  of  very  small 
weight  could  be  used  which  would  be  more  efficient 
than  ten  oars.  He  observed  it  was  described  as 
“‘Green’s  Patent  Lifeboat;”  but  he  hoped  that  it 
was  not  “patent”  in  the  sense  of  restriction,  but 
that  it  would  be  free  for  public  use. 


Mr.  Sydney  Barnaby  thought  Messrs.  Green 
were  to  be  congratulated  upon  being  the  first  to  pro- 
duce a steam  lifeboat.  It  was  no  doubt  a difficult 
problem,  with  which  many  people  had  been  struggling 
for  years.  He  believed  that  if  ever  hydraulic  propul- 
sion was  justified,  it  was  in  this  boat.  There  were 
many  difficulties  to  be  met  with  in  the  use  of  a screw 
or  paddle-wheels,  but  here  these  difficulties  had  been 
overcome.  No  doubt  it  was  true  that  the  electrical 
motors  would  not  race,  but  that  was  only  one  of  the 
difficulties.  If  the  screw  was  out  of  the  water,  no 
headway  was  made,  and,  therefore,  a screw  was  not 
practicable.  Taking  the  weight  of  the  electrical 
motor  at  if  cwt.  per  horse  per  hour,  which  was  a 
lighter  estimate  than  he  had  heard  of  before,  it  must 
not  be  forgotten  that  the  boat  might  beoutfor3ohours, 
and,  therefore,  if  the  if  cwt.  had  to  be  multiplied  by 
30,  it  would  be  apparent  at  once  that  it  would  be  im- 
possible to  put  such  a weight  in  a boat  of  this  size. 
The  greater  the  power  you  got  into  the  boat  the 
safer  it  would  be,  and  this  was  one  of  the  matters 
that  had  been  considered  by  Mr.  Green  and  Captain 
Chetwynd.  Mr.  Corbett  had  objected  to  the 
engines  as  being  too  complicated ; no  doubt  they 
appeared  to  be  so,  but,  on  a careful  examination,  it 
would  be  found  that  they  were  not  so.  The  engines 
were  necessarily  compound  and  surface-condensing, 
but  the  boiler  was  a very  simple  one  to  work ; and 
one  valuable  thing  about  it  was,  that  it  could  not 
explode.  The  height  of  the  funnels,  and  the  danger 
of  getting  water  down  them,  had  been  a matter  of 
serious  consideration ; but  it  must  not  be  forgetten 
that  it  was  a wide  boat,  and,  being  comparatively 
light,  was  easily  moved  by  the  waves.  The  fact  was, 
that  water  did  not  go  over  the  funnels ; spray  might 
go  over  them,  but  this  would  not  cause  any  harm. 
There  was  no  insuperable  difficulty  in  making 
arrangements  to  prevent  water  which  might  get 
down  the  funnels  from  putting  out  the  fires.  But 
the  trials  which  the  boat  had  already  undergone  were 
a good  justification  for  saying  that  the  supposed 
danger  did  not  exist.  In  the  drawing  the  cowls  were 
shown  the  wrong  way,  the  opening  should  be  aft. 

The  Chairman  said  it  seemed  quite  clear  that 
the  mechanical  propulsion  of  lifeboats  was  an  estab- 
lished success,  from  the  favourable  reports  made 
by  those  who  had  charge  of  this  boat,  especially 
when  one  remembered  that  sailors  are  naturally 
disinclined  to  pronounce  any  mechanical  contrivance 
a success  until  they  have  been  almost  convinced 
against  their  will.  It  was  unusual,  in  his  experience, 
to  see  such  favourable  reports  by  practical  seamen 
of  a mechanical  invention  as  had  been  given  of 
this  boat.  As  one  or  two  remarks  had  been  made 
about  the  workmanship,  he  might  say  that,  in 
connection  with  such  a boat,  good  workmanship  was 
all-important.  It  was  not  only  important  that  the 
hull  should  be  above  suspicion,  but  the  ma- 
chinery must  be  of  the  very  best  possible  design 
and  construction,  so  that  there  should  not  be 
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the  slightest  risk  of  a breakdown.  Not  only  had  the 
principle  of  mechanical  propulsion  been  made  a 
success  in  connection  with  lifeboats  by  this  vessel, 
but  also  the  principle  of  hydraulic  propulsion  was 
now  likely  to  become  practicable,  it  was  likely  to  be 
thoroughly  tried  and  tested,  and  the  advantages  and 
disadvantages  of  the  system,  and  the  circumstances 
under  which  it  would  compare  favourably  with  others, 
were  likely  to  be  more  thoroughly  determined  than 
ever  they  had  been  before.  In  conclusion,  he  begged 
to  propose  a hearty  vote  of  thanks  to  Mr.  Green  for 
his  interesting  paper. 

The  vote  of  thanks  was  unanimously  accorded,  and 
the  meeting  adjourned. 


Miscellaneous. 

♦ 

SUGAR  PLANTING  IN  DEMERARA. 

The  United  ■ States  Consul  in  Demerara,  in  his 
last  report  upon  the  agriculture  of  British  Guiana, 
says  that  a sugar  estate  is  divided  into  fields  of 
from  five  to  ten  acres  in  extent  by  cross  canals,  and 
the  method  of  planting  the  cane  is  simple  and  easy 
when  labour  is  at  command.  The  brushwood  and 
grass  having  been  cut  down  and  weeded,  are  piled 
into  rows  six  to  eight  feet  apart  across  the  intended 
beds  into  which  the  field  is  to  be  divided.  These 
beds  are  found  by  digging  open  small  drains  two  feet 
wide  and  two  feet  deep,  at  intervals  of  every  thirty 
or  thirty-six  feet  across  the  entire  field,  beginning 
within  a few  yards  of  the  canal  in  the  centre  of  the 
estate  and  running  to  the  side  draining  trenches, 
into  which  they  empty  themselves.  The  soil  from 
these  small  drains  having  been  carefully  thrown  upon 
the  beds,  so  as  to  raise  and  round  them  off  the 
middle,  narrow  banks  or  ridges  of  earth  are  made 
across  them  from  drain  to  drain,  parallel  to,  and 
equidistant  between,  the  rows  of  brushwood  and 
grass,  and  in  these  spaces  between  the  banks  of 
earth  and  grass,  the  canes  are  planted  in  line,  each 
line  being  three  or  four  feet  apart,  and  each  cane  plant 
nine  or  ten  inches  from  the  next.  The  plants  are  pro- 
ceed by  cutting  off  the  tops  or  upper  joints  of  grow- 
ing canes  into  lengths  of  ten  or  twelve  inches,  which 
are  thrust,  in  a slanting  direction,  into  the  well- stirred 
ground,  and,  in  about  ten  days,  the  long,  grass-like 
leaves  begin  to  spring  from  the  eyes  at  every  joint. 
These  young  canes  require  to  be  kept  well  weeded 
and  free  about  the  roots  from  the  ridges  of  earth 
or  decaying  grass  on  either  side  of  them,  which  had 
been  previously  prepared  for  that  purpose,  and  this 
roust  be  repeated  as  long  as  there  is  room  for  the 
labourers  to  pass  between  the  rows,  which,  according 
to  the  season,  will  be  until  the  plants  have  reached 
the  age  of  six  or  eight  months,  after  which  time  the 


spreading  of  numerous  leaves  from  each  stock  will 
have  covered  the  surface  of  the  field  with  so  dense  a 
jungle  as  in  a great  measure  to  prevent  any  further 
growth  of  weeds.  When  about  nine  months  old, 
the  cane  throws  out  its  “arrow,”  a long,  seed  like 
stem,  surmounted  with  a tuft  of  waving,  downy 
blossom.  At  this  period  the  plant  is  poor  and  weak, 
and  little  more  than  a mass  of  water.  It  soon,  how- 
ever recovers,  and  in  twelve  or  thirteen  months  from 
the  time  of  planting,  is  considered  at  maturity, 
having  then  sometimes  attained  a height  of  twenty  to 
twenty-five  feet,  but  more  frequently  of  ten  to  twelve 
feet,  about  as  thick  as  the  wrist,  and  divided  into  joints 
like  a bamboo.  When  ripe,  the  canes  are  cut  down 
to  the  ground  in  lengths  of  three  or  four  feet,  and 
thrown  into  punts  which  are  towed  along  the  canal, 
by  mules  or  oxen,  to  the  wet  dock  at  the  door  of  the 
sugar  mill.  Immediately  after  cutting,  the  large 
quantity  of  “trash,”  or  dry  leaves  is  rolled  clear  of 
the  cane  stump  and  heaped  in  rolls,  there  to  decay 
and  form  a rich  manure  for  the  succeeding  crop.  In 
a few  days  the  stumps  throw  out  their  shoots,  and 
the  same  routine  of  cultivation  is  repeated  for  twelve 
months  more,  any  vacant  space  where  plants  may 
have  missed,  being  carefully  supplied.  The  canes 
of  the  first  year  are  called  “ plant  canes,”  those 
of  the  second  and  subsequent  years  being  dis- 
tinguished as  “ratoons;”  and  these  ratoons  have 
been  known  to  be  reproduced  from  the  first  plant  for 
twenty  years  and  upwards,  the  cane  having  been 
annually  cut  down  and  the  stumps  allowed  to  shoot 
again.  This  continued  reproduction,  however,  from 
the  same  stock,  causes  the  cane  to  degenerate  and  to 
yield  less  abundantly.  An  acre  of  newly-planted 
land  will  give  two  tons  of  sugar  for  the  first  year, 
gradually  falling  off  to  not  more  than  one  fourth  of 
that  quantity,  as  the  stocks  become  old ; and  it  is 
said  that,  if  there  were  sufficient  labour  in  the  colony 
to  admit  of  the  land  being  replanted  every  third  or 
fourth  year,  there  can  be  little  doubt  that  the  present 
crop  would  be  nearly  doubled.  Of  the  implements 
used,  the  principal  are  the  shovel,  the  hoe,  the 
cutlass,  and  the  fork.  Of  several  patterns  of  the 
shovel — or  shovel-plough,  as  it  is  sometimes  called — 
the  shape  of  that  known  as  the  “ Demerara  shovel,” 
is  convex  on  the  back,  and  concave  on  the  front  or 
upper  sides ; in  other  words,  a section  of  a hollow 
cylinder  with  a socket  attached  for  the  long  wooden 
handle  to  be  inserted,  unless  in  actual  use.  A variety 
of  this  article,  known  as  the  “ shovel  spoon,”  is  also 
used  for  special  purposes,  differing  from  the  ordinary 
shovel  chiefly  in  being  of  greater  convexity,  rendering 
the  transverse  diameter  proportionately  shorter,  the 
length  also  being  somewhat  less,  and  the  lower 
corners  rounded.  The  cutlass,  or  machete , has  a 
blade  from  eighteen  to  twenty-two  inches  in  length, 
with  a socket  handle  of  four  and  a half  to  five  inches, 
in  which  a longer  wooden  handle  may  be  inserted  if 
necessary,  though  this  is  rarely  used.  The  blade  is 
about  one  inch  and  three  quarters  in  width  near  the 
handle,  widening  to  two  inches  and  three  quarters  or 
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more  toward  the  point,  in  approaching  which,  the 
cutting  edge,  nearly  straight  throughout  the  greater 
part  of  its  length,  rapidly  curves,  giving  the  whole 
implement  some  resemblance  to  the  Malay  kris , 
though  longer,  thinner,  and  lighter.  It  is  used  for 
cutting  canes,  and  besides  its  legitimate  uses  it 
becomes  a dangerous  weapon  in  the  quarrels  which 
sometimes  occur  among  the  coolies. 


THE  RAILWAYS  OF  COLOMBIA. 

The  Republic  of  Colombia  has  a population  of 
4,000,000  inhabitants,  with  an  extent  of  territory  of 
504.773  square  miles.  The  population  is  densest 
along  the  Atlantic  coast,  and  especially  in  the 
interior  of  the  country  in  the  high  regions,  where  the 
climate  is  mild  and  healthy,  and  the  soil  suitable  for 
agriculture.  The  highway  for  communication  with 
the  exterior  is  the  River  Magdalena,  which  waters 
seven  of  the  nine  departments  into  which  the 
Republic  is  divided,  and  empties  into  the  Atlantic 
through  the  two  mouths  Ceniza  and  Rio  Viejo.  The 
Magdalena  is  navigable  for  small  vessels  from  a little 
below  Honda  to  Barranquilla.  This  part  of  the  river 
is  called  Lower  Magdalena.  In  the  dry  season  its 
waters  diminish  greatly,  rendering  navigation  difficult 
and  even  dangerous,  at  least  between  Honda  and  the 
point  called  Nare.  The  Upper  Magdalena,  that  is 
to  say  from  Honda  to  its  source,  is  also  navigable  to 
a great  extent  (between  Honda  and  Neiva),  but 
there  the  scarcity  of  water  during  a large  part  of  the 
year  is  still  more  noticeable,  which  renders  naviga- 
tion very  irregular  and  dependent  upon  circumstances. 
The  Colombian  delegate  to  the  recent  International 
American  Railway  Conference  says  in  his  report 
upon  Colombian  Railways,  that  the  Magdalena 
being  the  principal  highway  of  Colombia,  and 
traversing  the  richest  and  most  populous  de- 
partments, it  is  easily  understood  that  the  tendency 
there  has  been  to  connect  this  river  with  the  prin- 
cipal centres  of  production  and  consumption.  For 
this  reason  there  is  nothing  in  Colombia  correspond- 
ing to  a railroad  system ; the  existing  lines,  those 
under  construction,  and  those  contemplated,  are  all 
short,  isolated,  and  independent.  From  the  first, 
the  need  which  was  most  urgently  felt  there  was 
that  of  communication  between  the  capital  of  the 
Republic,  Bogota,  and  the  Magdalena.  With  this 
in  view,  the  constiuction  of  a railroad  was  com- 
menced which  was  to  connect  Girardoh,  a port  on 
the  Upper  Magdalena,  a little  above  Honda,  with  the 
table  land  on  which  Bogota  is  situated  (9,000  feet 
above  the  sea  level).  Of  this  road  some  40  kilometres 
are  already  constructed,  and  there  remain  about  45 
more  to  be  built  to  connect  it  with  the  railroad  on 
the  plain  of  Bogota,  between  that  city  and  Facatativa, 
at  the  branch  line  running  southward  towards  the 
aforesaid  railroad  of  Girardoh.  The  part  of  this 


work  yet  to  be  finished  is  relatively  the  most 
difficult  and  expensive,  since  it  must  ascend  the 
Cordillera,  which  is  very  high  and  steep.  The 
Antioquia  Railroad  starts  from  Puerto  Berrio,  on 
the  Magdalena,  and  runs  to  Medellin,  the  capital  of 
the  rich  and  densely  populated  department  of 
Antioquia.  Fifty  kilometres  of  the  most  difficult 
and  expensive  portion  have  been  constructed.  This 
railroad  belongs  to  the  Government  of  the  depart- 
ment, which  is  disposed,  says  M.  Martinez  Silva, 
to  make  very  liberal  offers  for  its  completion.  M. 
Silva  adds  that  it  would  be  an  excellent  investment 
for  foreign  capital.  Another  very  important  line, 
and  one  which  is  expected  would  yield  large  divi- 
dends, would  be  the  one  which  would  connect  the 
city  of  Bucaramanga  with  the  River  Magdalena. 
Bucaramanga  is  the  capital  of  the  rich  and  industrial 
province  of  Santander.  It  is  one  of  the  most  pros- 
perous cities  of  the  Republic,  and  is  the  centre  of  a 
region  which  produces  large  quantities  of  excellent 
coffee.  The  road  would  be  a short  one  ; it  has  been 
accurately  surveyed,  and  it  is  stated  that  its  construc- 
tion offers  no  great  difficulties.  Another  line  of 
railroad  is  that  which  runs  from  Barranquilla  on  the 
Magdalena  to  Priesto  Colombia  on  the  Atlantic, 
which  is  the  place  where  at  the  present  time  there  is 
the  largest  export  and  import  trade.  The  best  ports 
of  Colombia  on  the  Atlantic  are  Cartagena  and 
Santa  Marta,  but  the  latter  city,  once  very  important 
on  account  of  its  communication  with  the  Magdalena, 
has  eventually  become  cut  off  from  it.  An  attempt 
is  now  being  made  to  re-establish  this[communication 
by  means  of  a railroad,  of  which  45  kilometres  have 
already  been  built.  It  is  under  the  direction  of  a 
private  company,  supported  by  European  capital. 
Those  railways  enumerated  above  are  the  ones  which 
communicate  with  the  Magdalena.  Completely 
independent  of  these  are  three  others — that  of 
Panama,  which  crosses  the  Isthmus  between  Colon 
and  Panama  ; that  of  Circuta,  between  that  city  on 
the  frontier  of  Venezuela  and  the  River  Zulia,  by 
which  is  exported  all  the  coffee  of  that  part  of 
Colombia  and  the  neighbouring  States  of  Venezuela; 
it  is  55  kilometres  long,  and  is  an  excellent  line, 
constructed  with  native  capital  and  by  native 
engineers ; that  of  Cauca,  starting  from  the  port  of 
Buenaventura  and  running  to  Cali,  a very  important 
city  of  the  highly  fertile  valley  of  the  Cauca.  Of  this 
line,  21  kilometres  have  already  been  laid,  and  a 
European  company  has  recently  taken  charge  of  its 
completion.  M.  Silva  says,  in  conclusion,  that 
what  Colombia  most  needs  at  the  present  day  is  to 
construct  or  finish  lines  connecting  Bogota,  Bucara- 
manga, and  Medellin,  with  the  Magdalena.  A rail- 
road which  would  ascend  this  river  from  Cartagena 
to  Bogota  would  obviate  all  the  difficulties  of  that 
slow  and  uncertain  navigation.  The  work  would 
not  present  serious  difficulties  of  engineering,  and 
would  rapidly  open  up  the  immense  tracts  situated 
along  the  river,  which  are  exceptionally  fertile  and 
rich  in  all  kinds  of  woods  and  vegetable  products. 
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Notes  on  Books. 


Colour  in  Woven  Design.  By  Roberts  Beau- 
mont. London:  Whittaker  and  Co.  1890. 

The  object  of  this  work,  as  stated  by  the  author 
himself  in  his  preface,  is  to  supply  as  far  as  possible 
a complete  scheme  of  textile  colouring,  and  to 
demonstrate  the  methods  of  applying  fancy  shades  to 
all  descriptions  of  woven  manufactures.  After  a few 
words  on  the  subject  generally  of  the  application  of 
colour  to  woven  fabrics,  Mr.  Beaumont  proceeds  to 
the  question  of  colour  itself,  and  devotes  his  first 
chapter  to  an  explanation  of  the  elementary  prin- 
ciples of  light  and  colour.  For  the  purpose  of  his 
book  he  is  content  to  regard  red,  blue,  and  yellow  as 
primaries,  though  he  is  careful  to  explain  that  the 
reason  for  which  they  are  so  called  is  incorrect.  Such, 
matters  as  colour  combinations  and  colour  contrasts 
are  then  discussed,  but  always  with  an  eye  to  the 
special  purpose  of  the  book.  Having  cleared  the 
ground  by  supplying  this  elementary  information,  the  , 
author  proceeds  to  the  more  purely  technical  part  of 
his  subject,  the  analysis  of  woven  pattern,  and  the 
description  of  all  the  means  by  which  it  may  be 
obtained.  This  is  treated  very  fully  and  at  con- 
siderable length,  the  explanations  being  supplemented 
by  copious  illustrations  in  colours,  these  indeed  form- 
ing the  important  feature  of  the  book. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

January  21.— A.  G.  Green,  C.  F.  Cross,  and 
E.  J.  Bevan,  “ Photography  in  Aniline  Colours.” 
Capt.  Abney,  C.B.,  F.R.S.,  will  preside. 

January  28. — Carmichael  Thomas,  “ Illus- 
trated Journalism.”  LukeFildes,  R.A.,  will  preside. 

February  4.—  J.  Emerson  Dowson,  “ Decimal 
Coinage,  Weights,  and  Measures.”  Sir  Henry  E. 
Roscoe,  M P.,  F.R.S.,  will  preside. 

February  ii. — Sir  Roper  Lethbridge,  M.P., 
“The  Proposed  Irish  Channel  Tunnel.”  The 
Duke  of  Abercorn,  C.B.,  Vice-President,  will 
preside. 

February  18. — Col.  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S.  “ Methods  and  Pro- 
cesses of  the  Ordnance  Survey.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside. 

February  25.— E.  J.  Ravenstein,  “Colonisa- 
tion and  its  Limitations.” 

Foreign  and  Colonial  Section. 
Tuesday  afternoons,  at  Half-past  Four 

o’clock  : — 

February  17. — Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 
April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “ China.” 

The  meeting  announced  for  January  20th  has  been 

postponed. 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

January  22.  —Edward  J.  Watherston, 
“ Hall-marking  of  Silver  Plate,  with  special  reference 
to  India.”  Sir  Theodore  Cracraft  Hope, 
K.C.S.I.,  C.I.E.,  will  preside. 

February  26.— Robert  Gordon,  M.Inst.C.E., 
“The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9, — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modem  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

January  27. — William  Simpson,  “Litho- 
graphy : a finished  chapter  of  Illustrative  Art.”  Sir 
James  D.  Linton,  P.R.I.,  will  preside. 

February  10. — HeywoodSumner  ,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside. 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14. — G.  T.  Robinson,  “Decorative 
Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

The  following  Courses  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock  : — 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

Lecture  I. — Jan.  26. — Introduction  — Division 
of  subject — Importance  of  the  Violin  family — The 
Violin,  Viola,  Violoncello — The  Double  Bass — The 
beauty  and  varnish  of  Cremona  Violins — The  chest 
of  Viols,  Viola  da  Spalla,  Viola  da  Gamba,  Viola 
d’Amore — Modern  commercial  manufacture  of  the 
Violin — The  Harp,  the  Guitar,  Bandurria  and  wire- 
strung  Guitar  or  Zither — The  Mandolines,  the 
Lute,  Archlute,  Theorbo,  Chitaronne. 

Lecture  II. — Feb.  2.  — Wind  Instruments — 
Recent  date  of  modern  orchestra —Improvements  of 
Wind  Instruments  in  the  present  century—  The 
Wood  Wind : Flute,  Oboe,  Bassoon,  Clarinet — 
Characteristic  tone  quality  not  due  to  material  em 
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ployed — Boehm’s  Flute — Seventeenth  century  family 
of  Recorders — The  Oboe  and  Bassoon  Reed — Its 
antiquity — Difference  of  cylindrical  and  conical  tubes 
— Seventeenth  century  family  of  Oboes — The  Oboe 
di  Caccia,  Oboe  d’ Amore,  Cor  Anglais — The  Sarru- 
sophones — Seventeenth  century  family  of  Cromomes 
— The  Bagpipes ; Syrian  Scale  — The  Clarinet, 
acoustic  peculiarity — The  Clarinet  Reed — The  Basset 
Horn  and  Bass  Clarinet — The  Saxophones — The 
French  Horn— Valves  or  Ventils — The  Trumpets 
and  Trombones — Bach’s  Trumpet  parts— Seven- 
teenth century  family  of  Cornets  or  Zincken — The 
Serpent,  Basson  Russe,  Ophicleide — The  Tubas  and 
Saxhorns — Euphonium — Bombardon — Contrabass — 
Cause  of  modern  rise  in  pjitch. 

Lecture  III. — Feb.  9. — Instruments  grouped  by 
the  adaptation  of  a Keyboard — Its  service  to  composi- 
tion— History  of  the  Keyboard — The  early  Organ— 
The  Drone — Drawings  of  early  portable  Organ  Key- 
boards— The  Cantigas  de  Santa  Maria — Keyboards 
in  Italian  and  Flemiah  paintings — Summary  of  early 
large  Church  Organs  from  Praetorius — The  long 
measure  bass — The  short  measure  or  short  octave — 
The  mixture — Its  dissection  into  registers  — The 
ipedal  Keyboard — Sketch  of  a complete  Organ — The 
Regal— The  Harmonium  and  American  Organ — The 
Echiquier  and  the  precursors  of  the  Piano — The 
Pianofoite. 

dlSBERT  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

February  16,  23  ; March  2. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  St  annus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

-Monday,  Jan.  19... Surveyors,  12,  Great  George- street,  S.W., 
8 p.m.  Prof.  J.  Wrightson,  “ The  Basis  of  the 
Cost  of  Wheat-growing.” 

Geographical,  University  of  London,  Burlington- 
.gardens,  W.,  8^  p.m.  Mr.  Alexander  Buchan, 
■“The  Meteorological  Results  of  the  Challenger 
Expedition  in  relation  to  Physical  Geography.” 
Medical,  ir,  Chandos-street,  W.,  p m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 
London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  E.  L.  S.  Horsburgh,  “ Social  Questions  in  the 
Middle  Ages.” 

Tuesday,  Jan.  20.. .Royal  Institution,  Albemarle-street,  W., 
5 p.m.  Prof.  V.  Horsley,  “The  Structure  and 
Functions  of  the  Nervous  System.”  (Part  I.) 
“ The  Spinal  Cord  and  Ganglia.” 

Civil  Engineers,  25,  Great  George-street,  S.'W., 
8 p.m.  Mr.  W.  H.  Allen,  “ Auxiliary  Engines  in 
connection  with  the  Modern  Marine-Engine.” 
Statistical,  28,  Jermyn-street,  S.W.,  7!  p.m.  In- 
spector-General Robert  Lawson,  “The  Operation 


of  the  Contagious  Diseases  Acts,  from  their  Intro- 
duction in  1864  to  their  ultimate  Repeal  in  1886.” 
Pathological,  20,  Hanover-square,  W.,  8£  p.m. 
Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1.  Mr. 

F.  E.  Beddard,  “A  Species  of  Earthworm  of  the 
Genus  Siphotiogaster  from  West  Africa.”  2.  Mr. 
Oswald  H.  Latter,  “ Notes  on  Anodon  and  Unto.” 

3.  Mr.  Roland  Trimen,  “ Butterflies  collected  in 
Tropical  South-western  Africa  by  Mr.  A.  W. 
Eriksson.”  4.  Mr.  H.  H.  Brindley,  “ A Specimen 
of  the  White  Bream  ( Abiamis  blicea,  Bloch) 
without  Pelvic  Fins.” 

Wednesday,  Jan.  21. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Messrs  A.  G.  Green,  C. 

F.  Cross,  and  E.  J.  Bevan,  “ Photography  in 
Aniline  Colours.” 

Meteorological,  25,  Great  George  - street,  S.W., 

7 p.m.  1.  Mr.  Robert  H.  Scott,  “Note  on  a 
peculiar  development  of  Cirrus  Cloud  observed  in 
Southern  Switzerland.”  2.  Col.  W.  F.  Badglcy, 

“ Some  Remarks  on  Dew.”  3.  Annual  General 
Meeting,  Report  of  Council,  &c. 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Prof. 
H.  G.  Seeley,  (i.)  “ Ag?  osaurus  M acgillivrayi 
(Seeley),  a Saurischian  Reptile  from  the  north- 
east coast  of  Australia.”  (ii.)  “ Saurodesmus 
Robertsoni,  a Crocidilian  Reptile  from  the  Trias  of 
Linksfield  in  Elgin.”  3.  Prof.  J.  Prestwich,  “ The 
Age,  Formation,  and  successive  Drift- Stages  of 
the  Valley  of  the  Darent ; with  remarks  on  the 
Palaeolithic  Implements  of  the  District,  and  on  the 
Origin  of  the  Chalk  Escarpment.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

Annual  General  Meeting.  President's  Address. 
Entomological,  ix,  Chandos-street,  W.,  7 p.m. 
Annual  Meeting.  Address  by  the  President,  Lord 
Walsingham. 

Archaeological  Association,  32,  Sackville-street,  W., 

8 p.m. 

Patent  Agents,  19,  Southampton-buildings,  W.C., 

7?  p.m.  1.  Adjourned  discussion  on  Mr.  Ellis’s 
paper,  “ The  Doctrine  of  Equivalents,  Mechanical 
and  Chemical.”  2.  Mr.  A.  V.  Newton,  “The 
Teaching  of  the  Law  Courts.” 

Civil  and  Mechanical  Engineers,  V estminster  Palace 
Hotel,  S.W.,  7 p.m.  Mr.  R.  Capper,  “ The 
Engineer  and  his  Workmen.” 

Thursday,  Jan.  22. ..SOCIETY  OF  ARTS,  John-street 
Adelphi,  W.C.,  p.m.  (Indian  Section.)  Edward 
J. 'Watherston,  “Hall-marking  of  Silver  Plate, 
with  Special  Reference  to  India.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8£  p m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  S.  J.  Hickson,  “Animal  Life  on  a Coral  I 
Reef.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 

Mr.  Hall  Caine,  “ The  Little  Manx  Nation.” 
Electrical  Engineers,  25,  Great  George-street,  S.W.,  | 
8 p.m.  Major-Gen.  C.  E.  Webber,  “The  Distri-  I 
bution  of  Electricity,  with  Special  Reference  to 
the  Chelsea  System.” 

Friday,  Jan.  23. ..Royal  Institution,  Albemarle-street,  W.,  j 
8 p.m.  Weekly  Meeting,  9 p m.  Lord  Rayleigh,  I 
“ Some  Applications  of  Photography.” 

Philological,  University  College,  W.C.,  8 p.m.  Dr.  ! 

J.  A.  H.  Murray,  “ A Dictionary  Evening.” 
Clinical,  20,  Hanover-square,  W.,  8Jp.m. 

Saturday,  Jan.  24...Eotanic,  Inner  Circle,  Regent's-park,  j 
N.W.,  3!  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  1 
Mr.  W.  Martin  Conway,  “ Pre-Greek  School  of 
Art.” 
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NOTICES. 

♦ 

POPULAR  AFTERNOON  LECTURES. 

The  Council  have  arranged  for  a course  of 
five  popular  lectures  to  be  given  by  Captain 
W.  de  W.  Abney,  C.B.,  D.C.L.,  F.R.S.,on 
the  following  afternoons,  at  half-past  four 
o’clock — February  13,  20,  27,  March  6,  13. 
The  subject  will  be  “ The  Science  of  Colour.” 
The  lectures  will  be  of  a popular  and  ele- 
mentary character,  and  will  be  fully  illustrated 
by  experiments. 

The  regulations  for  admission  will  be  the 
same  as  for  the  Cantor  Lectures,  each  member 
having  the  privilege  of  admitting  one  friend. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
GASEOUS  ILLUMINANTS. 

By  Prof.  Vivian  B.  Lewes. 
Lecture  V. — D elivered  Decetnber  22,  1890. 

Having  now  brought  before  you  the  various 
methods  by  which  ordinary  coal  gas  can  be 
enriched,  so  as  to  give  an  increased  luminosity 
to  the  flame,  I wish  now  to  discuss  the  methods 
by  which  the  gas  can  be  burnt,  in  order  to 
yield  the  greatest  amount  of  light,  and  also  the 
compounds  which  are  produced  during  com- 
bustion. 

In  the  first  lecture,  whilst  discussing  the 
theory  of  luminous  flames,  I pointed  out  that, 


in  an  atmospheric  burner,  it  was  not  the  oxy- 
gen of  the  air  introduced  combining  with  and 
burning  up  the  hydrocarbons,  and  so  prevent- 
ing the  separation  of  incandescent  carbon, 
which  gave  the  non-luminous  flame,  but  the 
diluting  action  of  the  nitrogen,  which  acted  by 
increasing  the  temperature  at  which  the  hydro- 
carbons are  broken  up,  and  carbon  liberated  ; 
a fact  which  was  proved  by  observation  that 
heating  the  mixture  of  gas  and  air  again  re- 
stored the  luminosity  of  the  flame.  This  experi- 
ment clearly  shows  that  temperature  is  a most 
important  factor  in  the  illuminating  value  of  a 
flame  ; and  this  is  still  further  shown  by  a study 
of  the  action  of  the  diluents  present  in  coal 
gas,  the  non-combustible  ones  being  far  more 
deleterious  than  the  combustible,  as  they  not 
only  dilute,  but  withdraw  heat. 

Anything  which  will  increase  the  tempera- 
ture of  the  flame  will  also  increase  the  illumi- 
nating power,  provided,  of  course,  that  the 
increase  in  temperature  is  not  obtained  at  the 
expense  of  the  too  rapid  combustion  of  the 
hydrocarbons. 

As  has  been  shown  in  the  experiments  re- 
lating to  the  action  of  diluents  on  flame,  already 
quoted,  oxygen,  when  added  to  coal  gas, 
increases  its  illuminating  value  to  a marked 
and  increasing  degree,  until  a certain  per- 
centage has  been  added,  after  which  the 
illuminating  power  is  rapidly  decreased,  until 
the  point  is  reached  when  the  mixture  becomes 
explosive.  This  is  due  to  the  fact  that  the 
added  oxygen  increases  the  temperature  of 
flame  by  doing  the  work  of  the  air,  but  with- 
out the  cooling  and  diluting  action  of  the 
nitrogen  ; when,  however,  a certain  proportion 
is  added,  it  begins  to  burn  up  the  heavy 
hydrocarbons  ; and  although  the  temperature 
goes  on  increasing,  the  light-giving  power  is 
rapidly  diminished  by  the  diminution  of  the 
amount  of  free  carbon  in  the  flame. 

It  has  been  proposed  to  carburet  and  enrich 
poor  coal  gas  by  admixture  with  it  of  an  oxy- 
oil  gas  made  under  Tatham’s  patents,  in 
which  crude  oils  are  cracked  at  a compara- 
tively low  temperature,  and  are  there  mixed 
with  from  12  to  24  per  cent,  of  oxygen  gas. 
Oil  gas  made  at  low  temperatures,  fier  se,  is 
of  little  use  as  an  illuminant,  as  it  burns  with 
a smoky  flame,  and  does  not  travel  well,  but 
when  mixed  with  a certain  amount  of  oxygen, 
it  gives  a very  brilliant  white  light,  and  no 
smoke,  whilst  as  far  as  experiments  have  at 
present  gone  its  travelling  powers  are  much 
improved. 

At  first  sight  it  seems  a dangerous  expert 
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ment  to  mix  a heavy  hydrocarbon  gas  with 
oxygen,  but  it  must  be  remembered  that 
although  hydrogen  and  carbon  monoxide  only 
need  to  be  mixed  with  half  their  own  volume 
of  oxygen  to  give  a most  explosive  mixture, 
yet  as  the  number  of  carbon  and  hydrogen 
atoms  in  the  combustible  gas  increase,  so  does 
the  amount  of  oxygen  needed  to  give  explosion. 
Thus  coal  gas  needs  rather  more  than  its 
■own  volume,  and  ethylene  three  times  its 
volume,  to  give  the  maximum  explosive  re- 
sults, whilst  these  mixtures  begin  to  be  ex- 
plosive when  10  per  cent,  of  oxygen  is  mixed 
with  hydrogen  or  water  gas,  30  per  cent,  with 
-coal  gas,  and  over  50  per  cent,  of  oil  gas  of 
the  character  used.  It  is  claimed  that  if  this 
gas  was  used  as  an  enricher  of  coal  gas, 
5 per  cent  of  it  would  increase  the  luminosity 
of  16-candle  gas  by  about  40  per  cent. 

Oxygen  has  been  obtained  for  some  time 
past  from  the  air  on  a commercial  scale  by  the 
Erin  process  ; and  at  the  present  time  there 
seems  every  prospect  of  our  being  able  to 
obtain  oxygen  at  a rate  of  about  3s.  6d.  per 
1,000  cubic  feet.  Another  process  by  which 
this  important  result  can  also  be  obtained 
was  first  introduced  by  Tessie  du  Mothay, 
.and  has  now  just  been  revived.  It  consists 
•of  passing  alternate  currents  of  steam  and  air 
-over  sodic  manganate  heated  to  dull  redness 
in  an  iron  tube  ; the  process  has  never  been 
.commercially  successful,  for  the  reason  that 
the  contents  of  the  tube  fused,  and  flowing 
over  the  surface  of  the  iron  rapidly  destroyed 
the  tubes  or  retorts,  and  also  as  soon  as  fusion 
took  place,  the  mass  became  so  dense  that  it 
had  little  or  no  action  on  the  air  passing  over 
it.  Now,  however,  this  difficulty  has  been 
partly  overcome  by  so  preparing  the  man- 
ganate as  to  prevent  fusion,  and  to  keep 
’it  in  a spongy  state,  which  gives  very 
high  results,  and  the  substance  being  prac- 
tically everlasting,  the  cost  of  production  is 
extremely  low. 

It  is  proposed  to  feed  this  by  a separate 
system  of  pipes  to  small  gas  jets,  and  by  con- 
verting them  into  practically  oxyhydrogen 
blow-pipes,  to  raise  solid  masses  of  refrac- 
tory material  to  incandescence,  and  also  by 
supplying  oxygen  in  the  same  way  to  oil 
lamps  of  particular  construction,  to  obtain  a 
very  great  increase  in  illuminating  power. 

Whether  these  methods  of  employing  cheap 
■oxygen  would  be  successful  or  noc,  I do  not 
wish  to  discuss  at  the  present  time,  but  there 
is  no  doubt  but  that  cheap  oxygen  would  be 
an  enormous  boon  to  the  gas  manager,  as  by 


mixing  0’8  per  cent,  of  oxygen  with  his  coal 
gas  before  purification,  he  could  not  only 
utilise  the  method  so  successfully  introduced 
by  Mr.  Valon  at  Ramsgate,  but  could  also 
increase  the  illuminating  value  of  his  gas. 

In  speaking  of  the  structure  of  flame,  I 
pointed  out  that  close  to  the  burner  from 
which  the  gas  giving  the  flame  is  issuing,  a 
space  exists  in  which  no  combustion  is  going 
on — in  other  words,  a flame  is  never  in  con- 
tact with  the  rim  of  the  burner.  This  is  best 
seen  when  the  gas  is  turned  low— with  a bats- 
wing burner,  for  instance — turned  so  low  that 
only  a small  non-luminous  flame  is  left,  the 
space  between  burner  and  flame  will  appear 
as  great  as  the  flame  itself,  whilst,  if  the  gas 
is  mixed  with  an  inert  diluent  like  carbon 
dioxide,  the  space  can  be  very  much  in- 
creased. 

Several  theories  have  been  brought  forward 
to  explain  this  phenomenon,  but  the  true  one 
is  that  the  burner  abstracts  so  much  heat  from 
the  flame  at  that  point  that  it  is  unable  to 
burn  there,  and  this  can  be  proved  by  the  fact 
that  where  a cold  object  touches  the  flame,  a 
dividing  space,  similar  to  that  noticed  be- 
tween flame  and  burner,  will  always  be 
observed,  and  the  colder  the  object  and  the 
more  diluted  the  gas  the  greater  is  the 
observed  space.  If  a cold  metal  wire  or  rod 
is  held  in  a non-luminous  flame,  it  causes  an 
extinction  of  the  gas  for  some  considerable 
space  around  itself;  but  as  the  temperature  of 
the  rod  rises,  this  space  becomes  smaller  and 
smaller  until  the  rod  is  heated  to  redness,  and 
then  the  flame  comes  in  contact  with  the  rod. 

In  the  same  way  if  the  burner  from  which 
the  gas  is  issuing  be  heated  to  redness,  the 
space  between  burner  and  flame  disappears. 
It  has  already  been  shown  that  cooling  the 
flame  by  an  inert  diluent  reduces  the  illu- 
minating value,  and  finally  renders  it  more 
luminous ; and  we  are  now  in  a position  to 
discuss  the  points  which  should  be  aimed  at  in 
the  construction  of  a good  gas  burner. 

In  the  first  place,  a sensible  diminution  in 
light  takes  place  when  a metal  burner  is  em- 
ployed, and  the  larger  the  surface  and  thick- 
ness of  the  metal  the  worse  will  be  its  action 
on  the  illuminating  power  of  the  flame ; but 
this  cooling  action  is  only  influencing  the 
bottom  of  the  flame,  so  that  with  a small  flame  > 
the  total  effect  is  very  great,  and  with  a very 
large  flame  almost  nil. 

The  first  point,  therefore,  to  attend  to  is, 
that  the  burner  shall  be  made  of  a good  non- 
conductor. In  the  next  place,  the  flow  of  the 
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gas  must  be  regulated  to  the  burner,  as,  if  you 
have  a pressure  higher  than  that  for  which  the 
burner  is  constructed,  you  at  once  obtain  a 
roaring  flame  and  a loss  of  illuminating  power, 
as  the  too  rapid  rush  of  gas  from  the  burner 
causes  a mingling  of  gas  and  air,  and  a con- 
sequent cooling  of  the  flame.  The  tap  also 
which  regulates  the  flame  is  better  at  a dis- 
tance from  the  burner  than  close  to  it,  as  any 
constriction  near  the  burner  causes  eddies, 
which  give  an  unsteady  flame. 

These  general  principles  govern  all  burners, 
and  we  will  now  take  the  ordinary  forms  in 
detail.  In  the  ordinary  flat-flame  burner, 
given  a good  non-conducting  material,  and  a 
well-regulated  gas  supply,  little  more  can  be 
done,  whilst  burning  it  in  the  ordinary  way,  to 
increase  its  luminosity  ; and  it  is  the  large 
surface  of  flame  exposed  to  the  cooling  action 
of  the  air  which  causes  this  form  of  burner  to 
give  the  lowest  service  of  any  per  cubic  foot 
of  gas  consumed.  Much  is  done,  moreover, 
by  faulty  fittings  and  shades,  to  reduce  the 
already  poor  light  given  out,  because  the  light- 
yielding  power  of  the  flame  largely  depends 
upon  its  having  a well-rounded  base  and 
broad  luminous  zone  ; and  when  a globe  with 
a narrow  opening  is  used  with  such  a flame — 
as  is  done  in  99  out  of  100  cases — the  up- 
draught drags  the  flame  out  of  shape,  and 
seriously  impairs  its  light-giving  powers,  a 
trouble  which  can  be  got  over  by  having  the 
globe  with  an  opening  at  the  bottom  not  less 
than  4 inches  in  diameter,  and  having  small 
shoulders  fixed  to  the  burner,  which  draw  out 
the  flame  and  protect  the  base  from  the  dis- 
turbing influence  of  draughts. 

The  Argand  burner  differs  from  the  flat- 
flame  burners  in  that  a circular  flame  is 
employed.  The  air  supply  is  regulated  by  a 
cylindrical  glass,  and  this  form  of  burner  gives 
a better  service  than  the  flat-flame  burner,  as 
not  only  can  the  supply  of  gas  and  air  be  better 
adjusted,  but  the  air  being  slightly  warmed  by 
the  hot  glass,  adds  to  the  temperature  of  the 
flame,  which  is  also  increased  by  radiation 
from  the  opposite  side  of  the  flame  itself. 

The  chief  loss  of  light  in  such  a burner 
depends  upon  the  fact  that  being  circular,  the 
light  from  the  inner  surface  has  to  pass 
through  the  wall  of  flame,  and  careful  photo- 
metric experiments  show  that  the  solid  par- 
ticles present  in  the  flame  so  reduce  its  trans- 
parency, that  a loss  amounting  to  about  25  per 
cent,  of  light  takes  place  during  its  trans- 
mission. 

The  height  of  the  flame  also  must  be  care- 


fully adjusted  to  the  size  of  the  flame,  as  too 
long  a chimney,  by  increasing  the  air  supply 
unduly,  cools,  and  so  lowers  the  illuminating 
power  of  the  flame.  Experiments  with  car- 
buretted  water  gas  gave  the  following  results, 
with  a consumption  of  5 cubic  feet  per  hour  : — 


Size  of  Chimney. 

Height  of  Flame. 

Candle-power. 

6Xil 

2.1 

7 X il 

21 

21*3 

8 X il 

9Xil 
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For  many  years  no  advance  was  made  upon 
these  forms  of  burner,  but  when  ten  years  ago 
it  was  recognised  that  anything  which  cools 
the  flame  reduces  its  value,  whilst  anything 
which  increases  its  temperature  raises  its 
illuminating  power,  then  a change  took  place 
in  the  forms  of  burner  in  use,  and  the  re- 
generative burners,  introduced  by  such  men  as 
Siemens,  Grimston,  and  Bower,  commenced 
what  was  really  a revolution  in  gas  lighting. 
By  utilising  the  heat  contained  in  the  escaping 
products  of  combustion  to  raise  the  tempera- 
ture of  the  gas  and  air  which  are  to  enter  into 
combination  in  the  flame,  an  enormous  in- 
crease in  the  temperature  of  the  solid  particles 
of  carbon  in  the  flame  is  obtained,  and  a far 
greater,  and  whiter  light  is  the  result. 

The  Bower  lamp,  in  which  (at  any  rate  in 
the  later  forms)  the  flame  burns  between  a 
downward  and  an  upward  current  of  air,  was 
one  of  the  first  produced,  and  so  well  has  it 
been  kept  up  to  date  that  it  still  holds  its  own  ; 
whilst  as  types  of  the  “inverted  cone”  re- 
generative burner  we  may  also  take  the 
Cromarty  and  Wenham  lights,  which  have 
been  followed  by  a host  of  imitators,  and  so 
closely  are  the  original  types  adhered  to  that 
one  begins  seriously  to  wonder  what  the  use  of 
the  Patent-office  really  is. 

The  Schiilke,  and  the  last  form  of  Siemens 
regenerative  burner,  however,  stand  apart  from 
all  the  others  by  dealing  with  flat  and  not 
conical  flames,  and  in  both  regeneration  is 
carried  on  to  a high  degree.  The  only  draw- 
back to  the  regenerative  burner  is  that  it  is  by 
far  the  best  form  of  gas  stove  as  well  as  burner, 
and  that  the  amount  of  heat  thrown  out  by  the 
radiant  solid  matter  in  the  flame  is,  under 
some  circumstances,  an  annoyance ; but,  on 
the  other  hand,  we  must  not  forget  that 
this  is  the  form  best  adapted  for  overhead 
burners,  and  that  nearly  every  form  of  re- 
generative lamp  can  be  adapted  as  a venti- 
lating agent,  and  that  with  the  withdrawal  of 
the  products  of  combustion  from  the  air  of  the 
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So  that  the  regenerative  forms  of  burner,  by- 
giving  the  greatest  illuminating  power  per 
cubic  foot  of  gas  consumed,  yield  a smaller 
amount  of  vitiation  to  the  air  per  candle  of 
light  emitted. 

An  ordinary  room,  say  16'  x 12'  x 10', 
would  not  be  considered  properly  illuminated 
unless  the  light  were  at  least  equal  to  32- 
candle  power ; and,  in  the  Table  below,  the 
amount  of  the  oxygen  used  up,  and  the  pro- 
ducts of  combustion  formed  by  each  class  of 
illuminant  and  burner  in  attaining  this  result, 
are  given,  the  number  of  adults  who  would 
exhale  the  same  amount  during  respiration 
being  also  stated. 

From  these  data  it  appears,  according  to 
rules  by  which  the  degree  of  vitiation  of 
the  air  in  any  confined  space  is  measured 
by  the  amount  of  oxygen  used  up  and  carbon 
dioxide  formed,  that  candles  are  the  worst 
offenders  against  health  and  comfort.  Oil 
lamps  come  next,  and  gas  least.  This,  how- 
ever, is  an  assumption  which  practical  experi- 
ence does  not  bear  out.  Discomfort  and 
oppression  in  a room  lighted  by  candles  or  oil 
are  less  felt  than  in  one  lighted  by  any  of  the 
older  forms  of  gas  burner;  and  the  partial 


Amount  of  Oxygen  removed  from  the  air,  and  Carbon  Dioxide  and  Water  Vapour 

GENERATED  TO  GIVE  AN  ILLUMINATION  EQUAL  TO  32-CANDLE  POWER. 

(The  amount  of  light  required  in  a room  16'  X 12'  X 10'.) 


Illuminant. 

Quantity  of 

Oxygen 

Products  of  Combustion. 

Adults. 

materials  used. 

removed. 

Water  vapour. 

Carbon  dioxide. 

Sperm  candles  

Paraffin  oil 

3,840  grains. 
1,984  „ 

19-27  c.f. 
12-48  C.f. 

13-12  c.f. 
7-04  c.f. 

13-12  c.f. 
8-96  C.f. 

21-8 

IA’O 

Gas  (London) — 

Burners  : 

Batswing  

II  c.f. 

13  06  C.f. 

14-72  c.f. 

576  C.f. 

96 

Argand  

9'7  c.f. 

11-52  C.f. 

12-80  c.f. 

5-12  C.f. 

8-5 

Regenerative 

3*2  c.f. 

3-68  c.f. 

4-16  c.f. 

i-6o  c.f. 

2-6 

room,  the  great  and  only  serious  objection  to 
gas  as  an  illuminant  disappears. 

When  coal  gas  is  burnt,  the  hydrogen  is 
supposed  to  be  entirely  converted  into  water 
vapour,  and  the  carbon  to  finally  escape  into 
the  air  as  carbon  dioxide  ; and  if  this  were  so 
every  cubic  foot  of  gas  consumed  would  pro- 
duce approximately  0-52  cubic  feet  of  carbon 
dioxide  and  1*34  cubic  feet  of  water  vapour, 
whilst  the  illuminating  power  yielded  by  the 
cubic  foot  of  gas  will  of  course  vary  with  the 
kind  of  burner  used. 

Roughly  speaking,  the  ordinary  types  of 
burner  give  the  following  results  : — 


Name  of  Burner. 

Illuminating  power 
in  candles 
per  c.  f.  of  gas 
consumed. 

Products 

bustio 

candle 

Carbon 

Dioxide. 

of  com- 
n per 
-power. 

Water 

Vapour. 

Bat  swing 

2’9 

0-18  c.f. 

0-46  C.f. 

Argand 

3 ’3 

0-16  c.f. 

0-40  C.f. 

Regenerative  .... 

io-o 

0 05  c.f. 

0-13  C.f. 

explanation  of  this  is  to  be  found  in  the  fact 
that,  when  a room  is  illuminated  with  candles 
or  oil,  people  are  contented  with  a feebler  and 
more  local  light  than  when  using  gas.  In  a 
room  of  the  size  described,  the  inmates  would 
be  more  likely  to  use  two  candles  placed  near 
their  books,  or  on  a table,  than  thirty-two 
scattered  about  the  room.  Moreover,  the 
amount  of  water  vapour  given  off  during  the 
combustion  of  gas  is  greater  than  in  the  case 
of  the  other  illuminants.  Water  vapour, 
having  a great  power  of  absorbing  radiant 
heat  from  the  burning  gas,  becomes  heated, 


and  diffusing  itself  about  the  room  causes 
great  feeling  of  oppression  ; the  air  also  being 
highly  charged  with  moisture,  is  unable  to 
take  up  so  rapidly  the  water  vapour  which  is 
always  evaporating  from  the  surface  of  our 
skin,  whereby  the  functions  of  the  body  re- 
ceive a slight  check,  resulting  in  a feeling  of 
malaise . 

Added  to  these,  however,  is  a far  more 
serious  factor  which  has,  up  to  the  present, 
been  overlooked,  and  that  is  that  an  ordinary 
gas  flame,  in  burning,  yields  distinct  quantities 
of  carbon  monoxide  and  acetylene,  the  pro- 
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longed  breathing  of  which  in  the  smallest 
traces  produce  headache  and  general  physical 
discomfort,  w'hilst  its  effect  upon  plant  life  is 
equally  marked. 

Ever  since  the  structure  of  flame  has  been 
noted  and  discussed,  it  has  been  accepted  as  a 
fact  beyond  dispute  that  the  outer  almost  in- 
visible zone  which  is  interposed  between  the 
air  and  the  luminous  zone  of  the  flame  is  the 
area  of  complete  combustion,  and  that  here 
the  unburnt  remnants  of  the  flame  gases 
meeting  the  air  freely  take  np  oxygen  and  are 
converted  into  the  comparatively  harmless 
products  of  combustion,  carbon  dioxide  and 
water  vapour,  which  only  need  partial  removal 
by  any  haphazard  process  of  ventilation  to 
keep  the  air  of  the  room  fit  to  support  animal 
li$p.  I have,  however,  long  doubted  this  fact, 
and  at  length  by  a delicate  process  of  analysis 
have  been  able  to  confirm  my  suspicions.  The 
outer  zone  of  a luminous  flame  is  not  the  zone 
of  complete  combustion  ; it  is  a zone  in  which 
luminosity  is  destroyed  in  exactly  the  same 
way  that  it  is  destroyed  in  the  Bunsen  burner  ; 
that  is,  the  air  penetrating  the  flame  so  dilutes 
and  cools  down  the  outer  layer  of  incandes- 
cent gas  that  it  is  rendered  non-luminous, 
whilst  some  of  the  gas  sinks  below  the  point 
at  which  it  is  capable  of  burning,  with  the 
result  that  considerable  quantities  of  the  pro- 
ducts of  incomplete  combustion,  carbon  mon- 
oxide and  acetylene,  escape  into  the  air,  and 
render  it  actively  injurious. 

I have  proved  this  by  taking  a small  platinum 
pipe,  with  a circular  loop  on  the  end,  the  in- 
terior of  the  loop  being  pierced  with  minute 
holes,  and  by  making  a circular  flame  burn 
within  the  loop  so  that  the  non-luminous  zone 
of  the  flame  just  touched  the  inside  of  the 
loop,  and  then  by  aspiration  so  gentle  as 
not  to  distort  the  shape  of  the  flame,  withdraw- 
ing the  gases  escaping  from  the  outer  zone. 
On  analysing  these  by  a delicate  process, 
which  will  be  described  elsewhere,  I arrived  at 
the  following  results  : — 


Gases  escaping 

from  the  Outer 
Flame. 

Zone  of 

Luminous. 

Bunsen. 

Nitrogen  

80-242 

W ater  vapour  . . . 

I3-345 

Carbon  dioxide 

4-966 

Carbon  monoxide 

....  IM89  

0-006 

Oxygen 

1-430 

Marsh  gas 

0-003 

Hydrogen 

0-008 

Acetylene 

Nil. 

ioo-ooo 

100000 

The  gases  leaving  the  luminons  flame  show 
that  the  diluting  action  of  the  nitrogen  is 
so  great,  that  considerable  quantities  even  of 
the  highly  inflammable  and  rapidly  burning 
hydrogen  escape  combustion,  while  the  pro- 
ducts of  incomplete  combustion  are  present  in 
sufficient  quantity  to  account  perfectly  for  the 
deleterious  effects  of  gas  burners  in  ill-venti- 
lated rooms.  The  analyses  also  bring  out 
very  clearly  the  fact  that  although  the  dilution 
of  coal  gas  by  air  in  atmospheric  burners  is 
sufficient  to  prevent  the  decomposition  of  the 
heavy  hydrocarbons  with  liberation  of  carbon, 
and  so  destroy  luminosity,  yet  the  presence  of 
the  extra  supply  of  oxygen  does  make  the 
combustion  far  more  perfect,  so  that  the  pro- 
ducts of  incomplete  combustion  are  hardly  to 
be  found  in  the  escaping  gases. 

These  experiments  are  of  the  gravest  import, 
as  they  show  more  clearly  than  has  ever  been 
done  before,  the  absolute  necessity  for  special 
and  perfect  ventilation  where  coal  gas  is  em- 
ployed for  the  illumination  of  our  dwelling- 
rooms. 

When  coal  gas  was  first  employed  during  the 
early  part  of  this  century  as  an  illuminating 
agent,  the  low  pitch  of  the  old-fashioned 
rooms,  and  the  excess  of  impurities  in  the  gas, 
rendered  it  imperative  that  the  products  of 
combustion  of  the  sulphur-laden  gas  should 
be  conducted  from  the  apartment,  and  for  this 
purpose  arrangements  of  tubes  with  funnel- 
shaped  openings  were  suspended  over  the 
burners.  The  noxious  gases  were  thus  con- 
veyed either  to  the  flue  or  open  air  ; but  this 
type  of  ventilator  was  unsightly  in  the  ex- 
treme, and  some  few  attempts  were  made 
to  replace  it  by  a more  elegant  arrange- 
ment, as  in  the  ventilating  lamp  invented 
by  Faraday,  and  in  the  adaptation  of  the 
same  principle  by  Mr.  I.  O.  N.  Rutter,  who 
strove  for  many  years  to  direct  attention  to 
the  necessity  of  removing  the  products  of 
combustion  from  the  room.  But,  with  the 
increase  of  the  gas  industry,  the  methods  for 
purifying  the  coal  gas  became  gradually  more 
and  more  perfect,  whilst  the  rooms  in  the 
modern  houses  were  made  more  lofty  ; and  the 
products  of  combustion  being  mixed  with  a 
larger  volume  of  air,  and  not  containing  so 
many  deleterious  constituents,  became,  if  not 
much  less  noxious,  at  all  events  less  perceptible 
to  the  nose.  As  soon  as  this  point  was  reached, 
the  ventilating  tubes  were  discarded,  and  from 
that  day  to  this  the  air  of  our  dwelling-rooms 
has  been  contaminated  by  illuminants,  with 
hardly  an  effort  to  alleviate  the  effect  produced 
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upon  health.  I say  “hardly  an  effort,”  for 
the  Messrs.  Boyle  tried,  by  their  concentric 
tube  ventilators,  to  meet  the  difficulty,  whilst 
Mr.  De  la  Garde  and  Mr.  Hammond  have 
-each  constructed  lamps  more  or  less  on  the 
principle  of  the  Rutter  lamp  ; but,  either  from 
their  being  somewhat  unsightly,  or  from  their 
diminishing  the  amount  of  light  given  out, 
none  of  them  have  met  with  any  degree  of 
success.  In  places  of  public  entertainment, 
where  large  quantities  of  coal  gas  are  con- 
sumed for  illuminating  purposes,  the  absolute 
necessity  for  special  ventilation  gave  rise  to 
the  “sun  burner,”  with  its  ventilating  shaft. 
This,  however,  gives  but  a very  poor  illumi- 
nating power  per  cubic  foot  of  gas  consumed, 
due  partly  to  the  cooling  of  the  flame  by  the 
■current  of  air  produced,  and  partly  to  its  dis- 
tance from  the  objects  to  be  illuminated. 

The  great  difficulty  which  in  the  whole 
history  of  ventilation  has  opposed  itself  to  the 
adoption  of  proper  arrangements  for  removing 
the  products  of  combustion,  has  been  the 
necessity  of  bringing  the  tube  to  carry  off  the 
gases  low  down  into  the  room,  and  of  encasing 
the  burner  in  such  a way  that  none  of  the  pro- 
ducts should  escape ; but  with  the  present 
revolution  in  gas  burners  this  necessity  is 
■entirely  done  away  with,  and  the  regenerative 
burner  offers  the  means  not  only  of  removing 
all  the  products  of  combustion  but  also  of 
effecting  thorough  ventilation  of  the  room 
itself,  as  experiments  made  some  few  years 
ago  showed  me  that  a ventilating  regenerative 
burner,  burning  20  cubic  feet  of  gas  per  hour 
and  properly  fitted,  will  not  only  remove  all 
its  own  products  of  combustion,  but  also  over 
■5,000  cubic  feet  per  hour  of  the  vitiated  air 
from  the  upper  part  of  the  room.  I am  quite 
aware  that  many  regenerative  lamp-makers 
raise  various  objections  to  fitting  ventilating 
lamps,  these  being  chiefly  due  to  the  fact  that 
it  requires  considerable  trouble  to  fit  them 
properly ; but  I think  I have  said  enough  to 
show  the  absolute  necessity  of  some  such 
system,  and  when  there  is  a general  demand 
for  ventilating  lamps,  engineering  skill  will 
soon  find  means  to  overcome  any  slight 
difficulties  which  exist. 

Having  disposed  in  a few  words  of  a subject 
which,  if  fully  treated,  would  occupy  a long 
course  of  lectures  by  itself,  I will  pass  on  to 
the  consideration  of  gas  as  at  present  used  as 
a fuel. 

There  is  no  doubt  that  gas  is  the  most 
^convenient  and  in  many  ways  one  of  the 
best  forms  of  fuel  for  heating  and  cooking 


purposes,  and  the  efforts  which  all  large  gas 
companies  are  now  making  to  popularise  and 
increase  the  use  of  gas  for  such  purposes  will 
undoubtedly  bear  fruit  in  the  future.  But 
before  the  day  can  come  for  gas  to  be  used  in 
this  way  on  a large  scale,  there  is  one  fact 
which  the  gas  manager  and  gas  stove  manu- 
facturer must  clearly  realise  and  submit  to, 
and  that  is  that  no  gas  stove  or  gas  water- 
heater,  of  any  construction,  should  be  sent  out 
or  fitted  without  just  as  great  care  being  taken 
to  provide  for  the  carrying  away  of  the  pro- 
ducts of  combustion  as  if  an  ordinary  fuel 
range  was  being  fitted.  Do  not  for  one 
moment  allow  yourselves  to  be  persuaded  that, 
because  a gas  stove  or  geyser  does  not  send 
out  a mass  of  black  smoke,  that  the  products 
of  combustion  can  be  neglected  and  with 
safety  allowed  to  mingle  with  the  atmosphere 
we  are  to  breathe. 

Scarcely  a winter  passes  but  one  or  more 
deaths  are  recorded  from  the  products  of 
combustion  given  off  from  various  forms  of 
water-heaters  used  in  bath-rooms  ; scarcely  a 
cookery  class  is  given,  with  gas  stoves,  that 
one  or  more  ladies  do  not  have  to  leave 
suffering  from  an  intense  headache,  and 
often  in  an  almost  fainting  condition.  And  the 
same  cause  which  brings  about  these  extreme 
cases,  on  a smaller  scale  causes  such  physical 
discomfort  to  many  delicately  organised  per- 
sons, that  a large  class  exist  who  absolutely 
and  resolutely  decline  to  have  gas  as  an  illu- 
minant  or  fuel  in  any  of  their  living  rooms  ; 
and  if  the  use  of  gas,  more  especially  as  fuel, 
is  to  be  extended,  and  if  gas  is  to  hold  its 
own  in  the  future  against  such  rivals  as  the 
electric  light,  then  those  interested  in  gas 
and  gas  stoves  must  face  the  problem,  and  by 
improving  the  methods  of  burning  and  using 
gas,  do  away  with  the  present  serious  draw- 
backs which  exist  to  its  use. 

The  feeling  has  gradually  been  gaining 
ground  in  the  public  mind  that,  when  atmo- 
spheric burners  and  other  devices  for  burning 
coal  gas  are  employed  for  heating  purposes, 
certain  deleterious  products  of  incomplete 
combustion  find  their  way  into  the  air,  and 
that  this  takes  place  to  a considerable  extent 
is  shown  by  the  facts  brought  forward  in  a 
paper  read  by  Mr.  William  Thomson  before 
the  last  meeting  of  the  British  Association. 

Mr.  Thomson  attempted  to  separate  and 
determine  the  quantity  of  carbon  monoxide 
and  hydrocarbons  present  in  the  flue  gases 
from  various  forms  of  gas  stoves  and  burners, 

1 but  like  every  other  observer  who  has  attempted 
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to  solve  this  most  difficult  problem,  he  found  it 
so  beset  with  difficulties  that  he  had  to  aban- 
don it,  and  contented  himself  with  determining 
the  total  amounts  of  carbon  and  hydrogen 
escaping  in  an  unburned  condition,  experi- 
ments which  showed  that  the  combustion  of 
gas  in  stoves  for  heating  purposes  is  much 
more  incomplete  than  one  had  been  in  the 
habit  of  supposing,  but  his  experiments  give 
no  clue  as  to  whether  the  incompletely  burnt 
matter  consisted  of  such  deleterious  gases  as 
carbon  monoxide  and  acetylene,  or  compara- 
tively harmless  gases,  such  as  marsh  gas  and 
hydrogen.  After  considerable  work  upon  the 
subject,  I have  succeeded  in  doing  this  by  a 
very  delicate  process  of  analysis,  and  I now 
wish  to  lay  some  of  my  results  before  you. 

If  a cold  substance,  metal  or  non-metal,  be 
placed  in  a flame,  whether  it  be  luminous  or 
non-luminous,  it  will  be  observed  that  there  is 
a clear  space,  in  which  no  combustion  is  taking 
place,  formed  round  the  cool  surface,  and  that 
as  the  body  gets  heated  so  this  space  gets  less 
and  less  until,  when  the  substance  is  at  the 
same  temperature  as  the  flame  itself,  there  is 
contact  between  the  two.  Moreover,  when  a 
luminous  flame  is  employed  in  this  experiment 
the  space  still  exists  between  the  cool  body 
and  the  flame,  but  you  also  notice  that  the 
luminosity  is  decreased  over  a still  larger  area 
although  the  flame  exists. 

This  meaning  that,  in  immediate  contact 
with  the  cold  body,  the  temperature  is  so  re- 
duced that  the  flame  cannot  exist,  and  so  is 
extinguished  over  a small  area  ; whilst  over  a 
still  larger  space  the  temperature  is  so  re- 
duced that  it  is  not  hot  enough  to  bring  about 
decomposition  of  the  heavy  hydrocarbons  with 
liberation  of  carbon  to  the  same  extent  as  in 
hotter  portions  of  the  flame.  Now,  inasmuch 
| as  when  water  is  heated  or  boiled  in  an  open 
I vessel,  the  temperature  cannot  rise  above 
ioo°  C.,  and  as  the  temperature  of  an  ordinary 
I flame  is  over  i,ooo°  C.,  it  is  evident  that  the 
burning  gas  can  never  be  in  contact  with  the 
bottom  of  the  vessel,  or,  in  other  words, 
l the  gas  is  put  out  before  combustion  is  com- 
pleted, and  the  unburnt  gas  and  products  of 
incomplete  combustion  find  their  way  into  the 
air  and  render  it  perfectly  unfit  for  respiration. 

The  portion  of  the  flame  which  is  supposed 
to  be  the  hottest,  is  about  half  an  inch  above 
j the  tip  of  the  inner  zone  of  the  flame,  and  it  is 
at  this  point  that  most  vessels  containing 
1 water  to  be  heated  are  made  to  impinge  on 
! *he  flame  ; and  it  is  this  portion  of  the  flame, 

I also,  which  is  utilised  for  raising  various  solids 


to  a temperature  at  which  they  will  radiate 
heat. 

In  order  to  gain  an  insight  into  the  amount 
of  contamination  which  the  air  undergoes 
when  a geyser  or  cooking  stove  is  at  work,  I 
have  determined  the  composition  of  the  pro- 
ducts of  combustion,  and  the  unburnt  gases 
escaping  when  a vessel  containing  water  at 
the  ordinary  temperatures  is  heated  up  to  the 
boiling  point  by  a gas  flame,  the  vessel  being 
placed,  in  the  first  case,  half  an  inch  above 
the  inner  cone  of  the  flame,  and  in  the  second, 
at  the  extreme  outer  tip  of  the  flame. 


Gases  Escaping  during  Checked  Combustion. 


Bunsen 

Flame. 

Luminous  l'lame 

Inner. 

Outer. 

Inner. 

Outer, 

Nitrogen 

75-75 

79-17 

77-52 

69-41 

Water  vapour  

* U'47 

14-29 

i i-8o 

19-24 

Carbon  dioxide 

2-99 

5-13 

4*93 

8-38 

Carbon  monoxide 

3-69 

Nil. 

2-45 

2 5* 

Marsh  gas 

c'51 

0-31 

o-95 

0-39 

Acetylene  

0-04 

Nil. 

0-27 

Nil. 

Hydrogen  

3-55 

°"47 

2-08 

Nik 

100-00 

IOO'OO 

100-00 

IOO-CO 

These  figures  are  of  the  greatest  interest,  as 
they  show  conclusively  that  the  extreme  top  of 
the  Bunsen  flame  is  the  only  portion  of  the 
flame  which  can  be  used  for  heating  a solid' 
substance  without  liberating  deleterious  gases ; 
and  this  corroborates  the  previous  experiment 
on  the  gases  in  the  outer  zone  of  a flame,  which 
showed  that  the  outer  zone  of  a Bunsen  flame 
is  the  only  place  where  complete  combustion 
is  approached. 

Moreover,  this  sets  at  rest  a question  which 
has  been  over  and  over  again  under  discus- 
sion, and  that  is  whether  it  is  better  to  use 
a luminous  or  a non-luminous  flame  for  heat- 
ing purposes.  Using  a luminous  flame,  it  is 
impossible  to  prevent  a deposit  of  carbon,, 
which  is  kept  by  the  flame  at  a red  heat  on 
its  outer  surface,  and  the  carbon  dioxide 
formed  by  the  complete  combustion  of  the 
carbon  already  burnt  up  in  the  flame,  is  re- 
duced by  this  back  to  carbon  monoxide,  so 
that  even  in  the  extreme  tip  of  a luminous 
flame  it  is  impossible  to  heat  a cool  body 
without  giving  rise  to  carbon  monoxide, 
although  acetylene  being  absent,  gas  stoves, 
in  which  small  flat-flame  burners  are  used, 
have  not  that  subtle  and  penetrating  odour 
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which  marks  the  ordinary  atmospheric  burner 
stove,  with  the  combustion  checked  just  at  the 
right  spot  for  the  formation  of  the  greatest 
volume  of  noxious  products. 

It  is  the  contact  of  the  body  to  be  heated 
with  the  flame  before  combustion  is  complete 
which  gives  rise  to  the  great  mischief ; any 


cooling  of  the  flame  extinguishes  a portion  of 
the  flame,  and  the  gases  present  in  the  flame 
at  the  moment  of  extinction,  creep  along  the 
cooled  surface  and  escape  combustion. 

Dr.  Blochmann  has  shown  the  composition 
of  the  gases  in  various  parts  of  the  Bunsen 
flame  to  be  as  follows  : — 


Height  above  tube  

In  tube. 

r inch. 

2 inch. 

3 inch. 

( Complete 
( combustion. 

Air  with  100  vols.  of  gas  

253-9 

284-7 

2845 

484-3 

608 -8 

Hydrogen  

48-6 

36-4 

17-7 

16-1 

Nil. 

Marsh  gas 

39-0 

40-1 

28-0 

5 -7 

Nil. 

Carbon  monoxide 

2-9 

2'2 

199 

12-7 

Nil. 

Olefiant  gas  

4-0 

3'4 

2-2 

Nil. 

Nil. 

Buteylene  

3-0 

2'5 

1-6 

Nil. 

Nil. 

Oxygen  

52-7 

52-0 

21-7 

Nil. 

Nil. 

Nitrogen 

199-1 

223-8 

225-9 

382-4 

482  3 

Carbon  dioxide 

o-8 

3-5 

13-0 

41-7 

62-4 

Water  vapour 

3-i 

n*8 

45-8 

116-1 

| 141*2 

which  results  show  that  it  would  be  impossible 
to  check  the  flame  anywhere  short  of  the  ex- 
treme tip  (where  complete  combustion  is 
approximately  taking  place),  without  liberating 
deleterious  products. 

I think  I have  said  enough  to  show  that  no 
gas  stove,  geyser,  or  gas  cooking  stove  should 
be  used  without  ample  and  thorough  means 
of  ventilation  being  provided,  and  no  trace 
of  the  products  of  combustion  should  be 
allowed  to  escape  into  the  air ; until  this 
is  done,  the  use  of  improper  forms  of  stove 
will  continue  to  inflict  serious  injury  on  the 
health  of  the  people  using  them,  and  this  ! 
will  gradually  result  in  the  abandonment 
of  gas  as  a fuel,  instead  of,  as  should  be 
the  case,  its  coming  into  general  use.  The 
English  householder  is  far  too  prone  to  accept 
what  is  offered  to  him,  without  using  his  own 
common  sense,  and  will  buy  the  article  which 
tickles  his  eye  the  most  and  his  pocket  the 
least,  on  the  bare  assurance  of  the  shopkeeper, 
who  is  only  anxious  to  sell ; but  when  he  finds 
that  health  and  comfort  are  in  jeopardy,  and 
has  discarded  the  gas  stove,  it  will  take  years 
of  labour  to  convince  him  that  it  was  the  mis- 
use of  gas  which  caused  the  trouble.  Already 
signs  are  not  wanting  that  the  employers  of 
gas  stoves  are  beginning  to  fight  shy  of  them, 
and  I earnestly  hope  that  the  gas  managers  of 
the  kingdom  will  bring  pressure  to  bear  upon 
the  stove  manufacturers  to  give  proper  atten- 
tion to  this  all-important  question. 

So  strongly  do  I feel  the  importance  of  this 
question  to  the  gas  world  and  the  public,  that 


I freely  offer  to  analyse  the  products  of  com- 
bustion given  off  by  any  gas  stove  or  water 
heater  sent  to  me  at  Greenwich  during  the 
next  six  months,  on  one  condition,  and  that  is 
that  the  results,  good,  bad,  or  indifferent,  will 
be  published  in  a paper  before  this  Society, 
which  has  always  been  in  the  front  when 
matters  of  great  sanitary  importance  to  the 
public  had  to  be  taken  up.  And  if  after  that 
the  public  like  to  buy  forms  of  apparatus 
which  have  not  been  certified,  it  is  their  own  I 
fault ; but  I do  think  that  the  maker  of  any 
stove  or  geyser  which  causes  a death  should  1 
| be  put  upon  his  trial  for  manslaughter. 

In  conclusion,  let  us  consider  for  a moment  I 
what  is  likely  to  be  the  future  of  gas  during 
the  next  half  century.  The  labour  troubles,  | 
bad  as  they  are  and  have  been,  will  not  cease  I 
for  many  a weary  year.  The  victims  of  imper- 
fect education  (more  dangerous  than  none  at  : 
all,  as,  whilst  destroying  natural  instinct,  it  ; 
leaves  nothing  in  its  place)  will  still  listen  and  I 
be  led  by  the  baneful  influence  of  irresponsible  j 
demagogues,  who  care  for  naught  so  long  as 
they  can  read  their  own  inflammatory  utterances 
in  the  local  press,  and  gain  a temporary  i 
notoriety  at  the  expense  of  the  poor  fools  j 
whose  cause  they  profess  to  serve.  The  j 
natural  tendency  of  this  will  be,  that  every 
labour-saving  contrivance  that  can  will  be  ! 
pressed  into  the  gas  manager’s  service;  and 
that,  although  coal  (of  a poorer  class  than 
at  present  used)  will  still  be  employed  as  a 
source  of  gas,  the  present  retort-setting  will  I 
quickly  give  way  to  inclined  retorts  on  the  Coze 
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principle  ; whilst,  instead  of  the  present  waste- 
ful method  of  quenching  the  red-hot  coke,  it 
will  be  shot  direct  into  the  generator  of  the 
water  gas  plant,  and  the  water  gas  carburetted 
with  the  benzene  hydrocarbons  derived  from 
the  smoke  of  the  blast  furnace  and  coke  oven, 
or  from  the  creosote  oil  of  the  tar  distiller,  by 
the  process  foreshadowed  in  the  concluding  sen- 
tences of  my  last  lecture.  It  will  then  be  mixed 
with  the  gas  from  the  retorts,  and  will  supply 
a far  higher  illuminant  than  we  at  present 
possess.  In  parts  of  the  United  Kingdom,  such 
as  South  Wales,  where  gas  coal  is  dear,  and 
anthracite  and  bastard  coals  are  cheap,  water 
gas  highly  carburetted  will  entirely  supplant 
coal  gas,  with  a saving  of  fifty  per  cent,  on  the 
prices  now  existing  in  those  districts.  Whilst 
these  changes  have  been  going  on,  and  whilst 
improved  methods  of  manufacture  have  been 
tending  to  the  cheapening  of  gas,  it  will 
have  been  steadily  growing  in  public  favour 
as  a fuel ; and  if,  in  years  to  come  the 
generation  of  electricity  should  have  been  so 
cheapened  as  to  allow  it  to  successfully  com- 
pete with  gas  as  an  illuminant,  the  gas  works 
will  still  be  found  as  busy  as  of  yore,  the 
holder  of  gas  shares  as  contented  as  to-day ; 
for  with  a desire  for  a purer  atmosphere 
and  a white  mist  instead  of  a yellow  fog, 
gas  will  have  largely  supplanted  coal  as  a 
fuel,  and  gas  stoves,  properly  ventilated  and 
free  from  the  reproaches  I have  hurled  at  them 
to-night,  will  burn  a gas  far  higher  in  its 
heating  power,  far  better  in  its  power  of 
bearing  illuminating  hydrocarbons,  and  free 
from  poisonous  constituents. 

When  the  demand  for  it  arises,  hydrogen 
gas  can  be  made  as  cheaply  as  water  gas 
itself,  and  when  time  is  ripe  for  a fuel  gas  for 
use  in  the  house  it  is  hydrogen  and  not 
water  gas  which  will  form  its  basis.  With 
carburetted  water  gas  and  20  per  cent,  of 
I carbon  monoxide  we  are  still  below  the  limit 
j of  danger,  but  a pure  water  gas  with  over 
40  per  cent,  of  the  same  insidious  element  of 
I danger  will  never  be  tolerated  in  our  house- 
holds. Already  a patent  has  been  taken  by 
| Messrs.  Crookes  and  Ricarde-Seaver  for  puri- 
| lying  water  gas  from  carbon  monoxide,  and 
I converting  it  mainly  into  hydrogen  by  passing 
j it  at  a high  temperature  through  a mixture  of 
lime  and  soda  lime,  a process  which  is 
chemically  perfect,  as  the  most  expensive 
. portion  of  the  material  used  could  be  re- 
covered ; but  in  the  present  state  of  the  labour 
market  it  is  not  practical,  as  for  the  making  of 
! every  100,000  cubic  feet  of  gas,  fifteen  tons  of 


material  would  have  to  be  handled,  the  cost  of 
labour  alone  being  sufficient  to  prevent  its 
being  adopted ; moreover,  hydrogen  can  be 
made  far  cheaper  directly. 

From  the  earliest  days  of  gas-making,  the 
manufacture  of  hydrogen  by  the  passage  of 
steam  over  red-hot  iron  has  been  over  and 
over  again  mooted,  and  attempted  on  a large 
scale,  but  several  factors  have  combined  to 
render  it  futile. 

In  the  first  place,  for  every  478*5  cubic  feet 
of  hydrogen  made  under  perfect  theoretical 
conditions  never  likely  to  be  obtained  in  prac- 
tice, 56  lbs.  of  iron  were  converted  into  the 
magnetic  oxide,  and  as  there  was  no  ready 
sale  for  this  article,  this  alone  would  prevent 
its  being  used  as  a cheap  source  of  hydro- 
gen ; the  next  point  was  that  when  steam 
was  passed  over  the  red-hot  iron,  the  tempera- 
ture was  so  rapidly  lowered,  that  the  genera- 
tion of  gas  could  only  go  on  for  a very  short 
period,  whilst,  finally,  the  swelling  of  the 
mass  in  the  retort,  and  fusion  of  some  of  the 
magnetic  oxide  into  the  side  renders  the  re- 
moval of  the  spent  material  almost  an  impossi- 
bility. These  difficulties  can,  however,  be 
got  over.  Take  a fire-clay  retort,  six  feet 
long  and  a foot  in  diameter,  and  cap  it  with  a 
casting  bearing  two  outlet  tubes  closed  by 
screw  valves,  whilst  a similar  tube  leads 
from  the  bottom  of  the  retort.  Enclose  this 
retort  by  a furnace  chamber  of  iron  lined  with 
fire  brick,  leaving  a space  of  two  feet  six 
1 inches  round  the  retort,  and  connect  the  top 
of  the  furnace  chamber  with  one  opening  at 
the  top  of  the  upright  retort,  whilst  air  blasts 
lead  into  the  bottom  of  the  furnace  chamber, 
below  rocking  fire-bars,  which  start  at  the 
bottom  of  the  retort,  and  slope  upward,  to 
leave  room  for  ash  holes  closed  by  gas-tight 
covers.  The  retort  is  filled  with  iron  or  steel 
borings,  alone  if  pure  hydrogen  is  required, 
or  cast  into  balls  with  pitch  if  a little  carbon 
mohoxide  is  not  a drawback,  as  in  foundry 
work.  The  furnace  chamber  is  now  filled  with 
coke,  fed  in  through  manholes,  or  hoppers,  in 
the  top,  and  the  fuel  being  ignited,  the  blast 
is  turned  on,  and  the  mixture  of  nitrogen 
and  carbon  monoxide  passes  over  the  iron, 
heating  it  to  a red  heat,  whilst  the  fuel  in 
contact  with  the  retort  does  the  same  thing. 
When  the  fuel  and  retort  full  of  iron  are  at  a 
cherry-red  heat,  the  air  blast  is  cut  off,  and 
the  pipe  connecting  the  furnace  and  retort,  to- 
gether with  the  pipe  in  connection  with  the 
bottom  of  the  retort,  are  closed,  and  steam, 
superheated  by  passing  through  a pipe  led 
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round  the  retort  or  interior  wall  of  the  furnace, 
is  injected  at  the  bottom  of  the  red-hot  mass 
of  iron,  which  decomposes  it,  forming  mag- 
netic oxide  of  iron  and  hydrogen,  which 
escapes  by  the  second  tube  at  the  top  of  the 
retort,  and  is  led  away  either  to  a carburetting 
chamber  if  required  for  illumination,  or  direct 
to  the  gasholder  if  wanted  as  a fuel.  The 
mass  of  incandescent  fuel  in  the  furnace- 
chamber,  surrounding  the  retort,  keeping  up 
the  temperature  of  retort  and  iron  sufficiently 
long  to  enable  the  decomposition  to  be  com- 
pleted. 

The  hydrogen  and  steam-valves  are  now 
closed  and  the  air  blast  turned  on.  The  hot 
carbon  monoxide  passing  over  the  hot  mag- 
netic oxide,  quickly  reduces  it  down  to  metallic 
iron,  which,  being  in  a spongy  condition,  acts 
more  freely  on  the  steam  during  later  makes 
than  it  did  at  first,  and  being  infusible  at  the 
temperature  employed,  may  be  used  for  a 
practically  unlimited  period. 

What  more  simple  method  than  this  could 
be  desired.  Here  we  have  the  formation  of 
the  most  valuable  of  all  fuel  gases  at  the  cost 
of  the  coke  and  steam  used,  a gas  also  which 
has  double  the  carrying  power  for  hydrocarbon 
vapours  possessed  by  coal  gas,  whilst  its  com- 
bustion gives  rise  to  nothing  but  water  vapour. 

In  this  course  of  lectures  I have  left  much 
unsaid  and  undone  which  I should  have  liked 
to  have  had  time  to  accomplish,  and  if  I have 
been  obliged  to  leave  out  of  consideration 
many  important  points,  it  is  the  time  at  my 
disposal  and  not  my  will  which  is  to  blame. 
And  now,  in  conclusion,  I wish  to  express  my 
thanks  to  my  assistants,  Messrs.  J.  A.  Foster 
and  J.  B.  Warden,  who  have  heartily  co- 
operated with  me  in  much  of  the  work  em- 
bodied in  these  lectures. 


SEVENTH  ORDINARY  MEETING. 

Wednesday,  January  21st,  1891  : Captain 
W.  de  W.  Abney,  C.B.,  F.R.S.,  in  the  Chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Broadbent,  Harry,  31,  Victoria-terrace,  Belle  Vue- 
road,  Leeds. 

Craggs,  John  George,  Stone-house,  St.  John’s,  S.E. 
Darnley,  Earl  of,  Cobham-hall,  Gravesend. 
Holtzapffel,  John  J.,  64,  Charing-cross,  S.W. 
Rawcliffe,  Henry,  J.P.,  Pool  Bank,  New  Ferry, 
Birkenhead. 

Rhodes,  George  Webber,  131,  Wool-exchange,  E.C. 
Weld-Blundell,  Herbert,  104B,  Mount-street,  W. 


The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society 

Blades,  Rowland  Hill,  23,  Abchurch-lane,  E.C. 
Blissett,  T.,  5,  Grenville-ter.,  Cromwell-rd.,  S.W. 
Erhardt,  William,  7,  Bury-street,  Bloomsbury,  W.C. 
Fearon,  Henry  S.,  5 & 6,  Great  Winchester-st.,  E.C. 
Firth,  John  W.,  Manningham,  Bradford,  Yorks. 
Jones,  Edward,  5,  Moorgate- street,  E.C. 

Lane,  Frederic,  3,  Crown-court,  Old  Broad-street, 
E.C. 

Sutton,  George,  27,  Martin’s-lane,  Cannon-street, 
E.C. 

Thome,  Edward  Alexander,  1,  Blenheim-road,  Bed- 
ford-park,  Chiswick. 

Watts,  John  Isaac,  4,  Halkin-street  West,  Belgrave- 
square,  S.W.,  and  Whistley-house,  near  Devizes, 
Wilts. 

The  paper  read  was — 

PHOTOGRAPHY  IN  ANILINE  COLOURS. 

By  A.  G.  Green,  C.  F.  Cross,  and 
E.  J.  Bevan. 

It  does  not  require  any  very  refined  faculties 
of  observation  for  the  appreciation  of  the 
stupendous  work  continually  brought  upon  the 
face  of  the  earth  by  the  sun’s  light  and  heat. 
In  very  early  ages  this  appreciation  has  been 
signalised  by  the  deification  and  worship  of 
this  great  centre  of.  force:  and  if  in  these 
latter  days  of  scientific  investigation  and 
exact  knowledge  we  do  not  allow  our  feelings 
to  carry  us  away  in  contemplating  the  great 
luminary  itself,  or  the  brilliant  and  mighty 
workings  of  its  ceaseless  energy,  it  is  only 
because  the  struggle  for  the  life  which  it 
inspires  and  sustains  is  too  severe  for  more 
than  occasional  contemplation  of  the  poetic 
side  of  the  natural  order.  In  the  modern  art 
of  photography  we  have  much  that  appeals  to 
our  most  refined  perceptions,  both  aesthetic 
and  scientific,  and  the  new  photographic  pro- 
cess which  we  have  undertaken  to  bring  to  the 
notice  of  the  Society  affords  an  occasion, 
apart  from  its  more  direct  application  to 
aesthetic  and  utilitarian  ends,  not  merely  of 
extending  our  grasp  of  the  results  of  modern, 
science,  but,  what  is  more  important,  of  the 
phenomena  upon  which  they  are  based.  Our 
ordinary  inquiries  as  to  these  results  are  too' 
often  limited  to  extrinsic  considerations  : we 
find  them  useful  or  beautiful,  or  both,  and 
that  is  sufficient.  The  scientific  spirit,  on  the 
other  hand,  leads  us  beyond  the  region  of 
sensuous  impressions  into  that  of  the  ultimate 
components  of  matter  and  of  force  : an  unseen 
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world,  but  far  more  real  to  the  scientific 
imagination  than  the  visible  arena  of  gross  or 
aggregate  results.  If  we  are  to  understand 
how  it  is  that  light  can  so  affect  matter  as  to 
be  able  to  impress  itself  by  bringing  about  a 
permanent  change  in  its  composition — which 
is  the  essential  idea  of  photography — we  must 
know  what  are  the  ultimate  reacting  elements, 
dynamic  and  material.  The  factors  of  the 
problem  are  the  light , or  agent ; the  sensitive 
substance  or  matter  acted  upon ; and  the 
third,  the  inevitable  tertium  quid , or  medium 
through  which  entities  so  totally  distinct  as 
force  and  matter  are  brought  into  reactive 
relationship. 

We  will  begin  with  a few  elementary  consi- 
derations as  to  the  nature  of  light. 

To  ordinary  visual  observation,  a beam  of 
sunlight  is  homogeneous  luminosity.  Most  of 
us,  on  the  other  hand,  are  doubtless  aware 
that  science  gives  a very  different  account  of 
solar  radiation  from  what  might  be  reasoned 
from  mere  sense  impressions,  showing  it  to  be 
a highly  complex  aggregate  of  force — elements 
differing  widely,  not  only  in  their  dimensions 
but  in  the  phenomena  to  which  they  give  rise. 
We  may  prepare  the  way  for  a short  descrip- 
tion of  the  results  of  analysing  solar  radiation, 
and  observing  its  ultimate  components  in 
detail,  by  an  illustration  taken  from  more 
familiar  sources.  When  we  speak  of  the 
English  army,  we  may  think  of  it  as  the  collec- 
tive expression  of  the  physical  force  of  the 
English  people  ; but  when  we  think  of  the 
army  in  action,  we  picture  infantry,  cavalry, 
and  artillery  ; and,  further,  each  of  these  arms 
as  made  up  of  the  actual  fighting  units  or 
individual  soldiers.  So  with  solar  radiation. 
We  find  it  active  in  three  distinct  directions> 
giving  rise  to  the  effects  of  heat  and  chemical 
action,  in  addition  to  those  of  light;  and  that 
these  aggregate  effects — observable  in  the 
aggregate  by  the  senses— are  caused  imme- 
diately by  the  unit  constituents  or  force- 
elements,  of  which  we  come  now  to  speak 
more  particularly.  If  we  cause  a convenient 
section  of  sunlight  to  pass  through  a prism  of 
; glass  or  crystal,  we  bend  the  light  out  of  its 
| course,  and,  as  an  additional  result,  it  is 
decomposed  into  a band  of  coloured  light— the 
solar  spectrum.  In  other  words,  the  several 
constituents  of  solar  radiation — thus  spread  out 
| or  separated— are  affected  by  the  prism  in  the 
order  of  their  dimensions  ; and,  in  correspond- 
I ing  order,  they  affect  the  organ  of  vision, 
giving  rise  to  the  succession  of  colour  effects 
with  which  we  are  familiar  in  the  rainbow. 


That  these  coloured  lights  are  the  actual  con- 
stituents of  white  light  is  easily  proved,  by 
causing  them  to  pass  through  a second  prism, 
conveniently  disposed,  so  that  the  bending  or 
dispersion  may  be  reversed.  From  this  second 
prism  a beam  of  pure  white  light  emerges. 

On  further  examining  the  spectrum,  we  find 
that  not  only  do  the  light  effects  vary  from 
point  to  point,  but  that  effects  of  heat  and 
chemical  action,  which  are  caused  by  the 
constituents  of  solar  radiation,  also  vary  con- 
siderably. The  heat  rays  we  may  regard  as 
localised  at  the  red  end  of  the  spectrum,  ex- 
tending considerably  beyond  the  visible  limit. 
The  chemical  activity  of  the  spectrum,  on  the 
other  hand,  we  cannot  regard  as  localised, 
excepting  for  particular  effects.  Thus,  for  the 
more  familiar  processes  of  photography,  the 
chemical  effects  upon  which  they  depend  are 
chiefly  produced  by  rays  situated  towards  the 
violet  end ; whereas  in  the  photographic  pro- 
cess which  forms  the  subject  of  this  communi- 
cation a much  wider  range  of  activity  is  dis- 
cernible, extending  from  the  violet  through  the 
green,  well  into  the  orange  portion  of  the 
spectrum.  We  shall  revert  to  this,  the  more 
important  part  of  our  subject,  after  saying  a 
few  words  as  to  the  actual  nature  of  the  solar 
radiation,  which  manifests  itself  to  us  in  this 
three-sided  activity. 

The  older  view,  that  it  was  a kind  of  matter 
emitted  by  the  sun  and  transmitted  to  us 
through  space,  is  no  longer  held  ; this  cruder 
view  has  given  place  to  the  undulatory  theory 
of  the  nature  of  radiant  energy,  according  to 
which’  it  is  an  undulatory  disturbance  or  a 
wave  motion  in  what  is  called  the  universal 
ether.  With  regard  to  this  ether,  we  need  only 
observe  that  the  propagation  of  a motion 
through  space  postulates  a transmitting 
agency  or  medium,  and  the  enormous  velocity 
of  its  propagation — 186,000  miles  per  second 
— postulates  a medium  of  very  high  elasticity- 
And  this  ether  must  evidently  pervade  all 
substances  ; how  otherwise  could  we  have  the 
property  of  transparency  or  light  transmission  ? 

With  regard  to  wave  motion,  we  can  only 
put  forward  one  or  two  elementary  considera- 
tions to  enable  those  who  have  not  considered 
the  subject  to  form  some  mental  picture  of  the 
effect.  If  we  twist  a corkscrew  we  notice  the 
propagation  of  a wave  in  the  direction  of  the 
axis  ; this  wave  evidently  is  one  of  form  only* 
as  there  can  be  no  translation  of  the  substance 
of  the  screw.  The  effect  of  wind  upon  a piece 
of  standing  corn  is  to  create  a succession  of 
I waves,  which,  again,  are  waves  of  form  caused 
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by  the  oscillation  of  the  individual  stalks  to 
and  fro  in  regular  succession.  Lastly,  the 
waves  of  the  sea  are  not  caused  by  a forward 
movement  of  the  body  of  water  ; it  is  an  ap- 
pearance of  movement  of  this  kind,  but, 
actually,  the  disturbance  of  the  water,  z.e.,  of 
the  water  particles,  is  in  the  vertical  plane, 
that  is,  up  and  down.  We  will  illustrate  waves 
of  this  kind  by  means  of  a mechanical  dia- 
gram, and  conclude  our  brief  description  with 
the  lucid  definition  of  wave  motion  by  a well- 
known  author,  as  a continued  transmission  of 
a]  relative  state  of  particles,  their  motion 
separately  considered  being,  on  the  other  hand, 
a reciprocating  motion.  Such  we  will  take  to 
be  the  nature  of  the  waves  of  radiant  energy. 
The  lengths  of  these  waves  vary  from  point  to 
point  of  the  solar  spectrum  from  *0000193  inch 
in  the  red,  to  *0000099  inch  in  the  violet. 
Remembering  that  the  velocity  of  propaga- 
tion of  the  disturbance  is  186,000  miles  per 
second,  we  may  reckon  the  number  of  wave 
impacts  per  second  upon  an  illuminated  sur- 
face, arriving  at  numbers  which  surpass  our 
mental  grasp.  We  have  now  to  inquire  how 
the  bombardment  of  these  infinitely  tiny  waves 
can  effect  chemical  decomposition,  can  undo 
the  combination  of  matter  with  matter,  pro- 
ducing in  certain  substances  those  changes 
which  give,  either  directly  (when  a colour 
change  is  directly  produced)  or  by  develop- 
ment (where  coloured  compounds  can  be  built 
up  upon  the  surface  affected  by  the  light), 
photographic  pictures. 

If  we  bring  together  such  a metal  as  silver 
— a simple  or  elementary  substance— and 
the  elementary  gas  chlorine,  combination 
instantly  ensues,  attended  by  considerable 
evolution  of  heat.  The  product  is  a white 
compound  devoid  of  metallic  lustre,  and 
altogether  different  in  external  properties 
from  either  of  the  elements  which  have  com- 
bined to  produce  it.  Now,  how  can  we  decom- 
pose this  product,  chloride  of  silver,  and 
restore  the  silver  and  chlorine  to  the  free  state  ? 
By  putting  back  into  the  compound  the  energy 
or  force  which  was  set  free  and  lost  in  the  act 
of  combination.  This  we  can  do  in  two  ways. 
By  means  of  the  electric  current,  or  by  the 
action  of  light. 

The  former  admits  of  easy  demonstration. 
Thus,  on  taking  a suitable  solution  of  the 
chloride,  and  inserting  two  copper  plates  con- 
nected with  the  terminals  of  a galvanic 
battery,  there  is  an  instant  deposition  of  silver 
on  the  one,  and  the  chlorine  goes  to  the  other 
plate.  Now,  the  well  known  darkening  of 


silver  chloride  on  exposure  to  light  is  actually 
not  so  simple  a resolution  as  that  which  we 
have  demonstrated,  but,  essentially,  it  is  the 
same  : the  darkened  product  is  richer  in 
silver  than  the  original ; and  chlorine  may  be 
easily  demonstrated  to  be  set  free  in  the 
process. 

And  this  is  a typical  case  of  the  action  of 
light.  It  is  an  addition  of  energy  to  a com- 
pound, and  an  undoing  thereby  of  the  act  of 
combination  by  which  it  was  produced. 
Witness  the  stupendous  work  accomplished  by 
light  in  building  up  the  vegetable  world  around 
us.  The  raw  material  which  is  employed  by 
nature  is  the  carbonic  acid  of  the  air— a com- 
pound of  carbon  and  oxygen.  This  it  decom- 
poses in  the  plant  cell,  restoring  the  oxygen, 
and  building  up  the  carbonaceous  residue  into 
the  structure  of  the  plant.  To  understand  how 
the  infinitely  tiny  waves  of  light  which  have 
no  weight  can  tear  asunder  masses  of  sub- 
stance, such  as  silver  and  chlorine,  requires 
an  exercise  of  imagination.  There  is  an 
enormous  weight  of  evidence  to  prove  that  all 
matter  is  made  up  of  infinitely  small  masses, 
all  equal,  and  equally  endowed  with  the 
properties  which  mark  the  substance.  These 
are  the  atoms  of  the  chemist.  These  are  in 
active  motion.  Chemical  combination  is  a 
coming  together  of  atoms.  The  heat  and 
light  evolved  in  combination  is  the  result  of  the 
atomic  collisions  ; and  in  consequence  of  the 
collision  there  is  a loss  of  motion.  It  is  these 
atoms— which  are  freely  accessible  to  the  all- 
pervading  ether— which  respond  to  the  impulses 
of  the  waves  of  radiant  energy ; and  it  is  in 
this  invisible  region,  remote  from  sense 
impressions,  that  the  phenomena  which  we 
are  about  to  consider  take  place. 

We  shall  confine  ourselves  to  processes 
based  upon  the  aniline  or  coal-tar  colours, 
since  we  find  them  completely  typical  of 
photographic  processes  generally. 

The  simplest  method  of  producing  a picture 
in  any  of  these  colours  is  based  upon  the 
familiar  observation  that  these  colours — dyed 
upon  fabrics  — all  fade  more  or  less  on  ex- 
posure to  sunlight.  This  destruction  is  a 
complicated  action,  and  therefore  wre  shall 
not  attempt  to  examine  it  in  detail.  We 
shall  content  ourselves  with  exhibiting  prints 
obtained  by  exposing  to  sunlight,  paper  coated 
with  two  dyestuffs,  which  we  select  as  specially 
fugitive,  viz.,  eosine  and  methylene  blue,  under 
glass  positives,  as  in  any  of  the  ordinary  and  j 
familiar  printing  methods. 

In  these  prints  the  gradations  of  shade  are 
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exactly  reproduced  ; those  portions  which 
received  most  light  are  the  most  bleached, 
whereas  the  shadows  of  the  object  have  pro- 
tected the  portions  of  paper  beneath  them, 
and  by  the  preservation  of  the  colour  the 
depth  of  shadow  of  the  original  is  reproduced. 
We  need  scarcely  point  out  that  such  a method 
of  photography  has  no  practical  value  ; not 
only  is  a prolonged  exposure  necessary,  but 
the  prints,  in  addition  to  being  somewhat 
unsatisfactory  in  themselves,  have  this  disad- 
vantage— that,  under  the  ordinary  conditions 
of  exposure,  the  colour  will  continue  to  fade 
over  the  whole  surface,  with  the  gradual 
obliteration  of  the  picture. 

What  v/e  want  to  make  such  a process  prac- 
tically available  is  a compound  possessing  (i) 
a high  degree  of  sensitiveness,  and  (2)  the 
property  of  entering  into  combination  with 
some  other  compounds  giving  a product  which 
will  resist  the  further  action  of  the  light. 

In  the  diazotype  process,  which  is  the  main 
subject  of  this  paper,  we  have  as  the  actual 
photographic  agent  not  only  a highly-sensitive 
compound — highly  sensitive,  that  is,  to  the 
action  of  light — but  one  which  can  be  readily 
converted  into  a variety  of  colouring  matters. 
The  process  consists  of  four  stages  : — (1) 
Dyeing  or  coating  the  surface  upon  which  it 
is  required  to  photograph  with  a particular 
compound,  which  is  then  ( 2 ) converted  into  a 
photo-sensitive  derivative,  and  (3)  exposed  to 
the  light  under  the  usual  conditions  for  giving 
the  picture  ; (4)  converting  the  sensitive  com- 
pound wherever  it  survives,  through  having 
been  protected  by  the  shadows  of  the  object 
photographed,  into  colouring  matters ; thus 
the  picture  is  developed  from  the  weakly- 
coloured  sensitive  compound  into  well-marked 
shades  of  red,  orange,  brown,  purple,  or  blue  ; 
and  these  shades  being  formed  in  stable 
colouring  matters,  the  picture  is  at  the  same 
time  fixed. 

For  the  better  understanding  of  the  process 
it  is  necessary  that  we  should  acquaint  our- 
selves with  the  properties  of  these  substances 
apart  from  any  reference  to  photographic 

action. 

The  compound  we  start  with  is  a yellow- 
coloured  body,*  to  which  the  “trivial”  name  of 
primuline  has  been  given.  This  compound 
is  obtained  by  the  action  of  sulphur  upon 
toluidine,  a coal-tar  base  closely  allied  to 
aniline.  In  this  action  not  only  is  there  com- 


* Discovered  by  A.  G.  Green  in  1887.  See  “ J.  Soc. 
Chem.  Ind.,”  1888,  179. 


bination  with  sulphur,  but  several  molecules 
of  the  toluidine  are  built  up  into  one  complex 
molecule. 

Thus  to  express  the  matter  in  our  modern 
formulae,  we  start  with  C6:  H5.  CH2.  NH2 
toluidine,  and  obtain  — 

ch3.  c„  h,  < s > c.  c„  h3  < s > c. 

Ce  h3<s>c.  c; h4 nh3 

primuline  base.  A very  formidable-looking 
compound.  Now  the  important  part  of  this 
formula  to  us  is  not  the  unwieldy  body,  but 
the  head,  the  small  group  NH2.  We  can 
consider  primuline  in  its  simplified  form 
X.NH2,  and  we  see  that  this  differs  from 
ammonia,  H.NH2,  in  having  one  H replaced 
by  a complex  group.  Corresponding  to  this 
general  resemblance,  there  is  a similarity  in 
their  distinguishing  property ; both  are  basic 
or  alkaline  substances,  and  combine  with  all 
acids  to  form  salts.  One  only  of  these  we 
have  to  'consider,  that  by  combination  with 
which  the  stable  primuline — highly  resistant 
to  all  agencies  which  destroy  the  more  fugitive 
colouring  matters — is  converted  into  a photo- 
sensitive derivative.  This  acid  is  nitrous  acid 
HNOo.  Nitrous  acid  and  ammonia  combine 
to  form  ammonium  nitrite.  When  this  nitrite 
is  heated,  it  is  resolved  spontaneously  into 
nitrogen  gas — the  inert  constituent  of  atmos- 
pheric air  — and  water. 

Now  primuline,  in  common  with  all  coal-tar 
bases,  combines  with  nitrous  acid  to  form  a 
species  of  nitrite,  which  is  termed  a diazo 
compound.  All  that  we  need  note  about  these 
diazo  compounds  is  that  they  correspond  to 
the  intermediate  stage  in  the  transition  of  the 
ammonium  nitrite  to  the  condition  of  nitrogen 
(and  water)  thus  : — 

NH3.  HN02  H.  N N OH  N, 
Ammonium  nitrite.  (—  Ha  O)  (—  2 H20) 
X.  N=N.OH 
Diazoprimuline. 

These  diazo-derivatives  are,  as  a class, 
sensitive  to  light,  undergoing  decomposition 
with  evolution  of  nitrogen  gas.  But  what 
concerns  us  for  the  moment  is  their  avidity  for 
constructive  or  synthetic  reaction  with  two 
large  groups  of  coal  tar  compounds  — the 
amines  and  phenols.  With  these  they  combine 
very  much  as  the  original  bases  combine  with 
nitrous  acid  to  form  these  active  diazo  com- 
pounds, and  the  products  are  the  azo-colouring 
matters.  We  cite  the  more  important  of  these, 
obtained  from  primuline.  In  the  case  of  the 
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several  phenols,  their  alkaline  solutions  are 
employed ; while  in  the  case  of  the  bases  acid 
solutions  are  used— 


These  relations  we  demonstrate  with  diazo- 
primuline  and  the  several  reagents  above 
mentioned. 


Primuline  and  Nitrous  Acid  gives  Diazoprimuline , and  Diazo-primuline  with — 


Phenol. 

Yellow. 


Resorcin. 

Orange. 


Pyrogallol. 

Brown. 


Naphthylamine. 

Hydroc 

Purple. 


Amido.  /3  Naphthol. 
Sulphuric  Acid. 
Blue. 


& Naphthol. 
Red. 


W e now  come  to  the  photographic  applica- 
tion of  these  reactions.  The  essential  condition 
of  primuline  photography  is  — (i)  that  these 
reactions  take  place  with  primuline  after  its 
application  to  any  surface  or  material,  such  as 
wool,  silk,  &c.,  as  a dye,  without  in  the  least 
affecting  its  union  with  the  material ; and  (2) 
that  the  diazo-derivative  produced,  in  combi- 
nation with  these  materials,  by  treating  the 
primuline-dyed  surface  with  nitrous  acid,  is 
photo-sensitive  in  the  highest  degree,  far  more 
so,  in  fact,  than  the  derivative  itself,  when  free 
or  uncombined. 

Having  thus  prepared  the  way,  we  proceed 
to  a complete  experimental  demonstration  of 
the  process.  We  first  show  the  building  up  of 
the  colouring  matters  upon  the  cotton  and  silk 
fabrics,  showing  that  the  reactions  take  place 
in  silk  without  disturbing  the  union  between 
the  colouring  matter  and  fabric  ; and  that  the 
azo-colouring  matters  so  built  up  withstand 
the  action  of  boiling  soap. 

We  have  now  to  demonstrate  the  sensitive- 
ness to  light  of  a surface  dyed  with  primuline, 
and  sensitised  by  treatment  with  nitrous  acid, 
and  we  shall  show  that  the  action  of  the  light 
is  to  destroy  the  diazo-derivative  that  this 
destruction  is  due  to  the  splitting  off  of  its  two 
characteristic  nitrogen  atoms  in  the  gaseous 
form.  We  are  enabled  to  show  this  to  an 
audience  owing  to  the  curious  fact  that,  in  a 
gelatine  medium  the  nitrogen,  though  liberated 
from  combination,  is  not  evolved  until  the  gela- 
tine is  softened  by  contact  with  water.  We 
expose  a primuline-gelatine  plate  to  photo- 
graphic action,  and  on  plunging  into  a trans- 
parent bath  of  water  an  image  of  which  is 
thrown  on  the  screen,  we  see  the  form  of  the 
print  instantly  developed  in  minute  bubbles  of 
gas.  On  then  treating  the  plate  with  one  of 
our  developers,  we  see  that  when  the  gas  has 
formed— the  evidence,  i.e.  of  the  destruction 
of  the  diazo-primuline— there  no  development 
of  colour  takes  place. 

We  now  develope  a number  of  prints  which 
have  been  exposed  in  the  daylight,  and  brought 


here  in  the  condition  in  which  they  left  the 
printing  frame.  In  these  developed  pictures 
the  high  lights  are  represented  by  the  neutral 
tint— varying  from  buff  to  cream — of  the  pro- 
duct of  destruction  of  the  diazo  derivative, 
the  absence  of  development  in  these  portions 
being  due  to  the  chemical  inertness  of  this 
product. 

The  development  of  colours  corresponding 
to  the  shadows  and  half  tones  of  the  object  is 
exactly  proportionate  to  their  depth,  to  the 
degree  of  protective  action  which  they  have 
exerted  on  the  sensitive  surface  beneath — in 
other  words,  to  the  quantity  of  diazo-primuline 
which  survives. 

Reverting  to  the  considerations  which  we 
advanced  in  the  earlier  portion  of  this  paper, 
we  should  explain  the  action  of  the  light  as 
an  addition  of  energy  or  atomic  motion  to  the 
molecule  of  the  diazo-primuline,  whereby  the 
split  or  cleavage  of  the  molecule  at  the  point 
occupied  by  the  two  nitrogen  atoms  is  deter- 
mined, just  as  by  adding  heat  to  ammonium 
nitrite  its  molecule  is  resolved  into  nitrogen, 
and  a residue,  which  in  this  case  is  not  a 
complex  compound,  but  water. 

We  have  already  alluded  to  the  fact  that  the 
rays  which  attack  the  diazo-primuline  are  by- 
no  means  confined  to  the  blue  and  violet  con- 
stituents of  the  spectrum,  but  extend  well 
through  the  yellow  to  the  orange  red.  In 
other  words,  a primuline  print  is  more  nearly 
a measure  of  the  visual  intensity  of  the  sun’s 
rays  than  the  sensitive  substances  used  in  the 
ordinary  methods  of  photography,  in  relation 
to  which  it  is  well  known  that  the  photographic 
intensity  of  sunlight  is  a very  different  thing 
from  visual  intensity,  owing  to  the  enormously 
greater  activity  of  the  blue  and  violet  rays  — 
i.e.,  those  of  least  visual  intensity— in  decom- 
posing the  compounds  which  they  employ. 

It  will  be  convenient  here  to  point  out  another 
contrast  of  this  method  with  those  more  com- 
monly employed.  The  prints  obtained  with  it 
are  positives,  the  light  and  shadow  in  the 
object  being  exactly  produced  in  the  coloured 
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picture.  Natural  objects,  therefore,  of  con- 
venient form,  such  as  leaves,  may  be  photo- 
graphed directly ; reproductions  from  camera 
pictures  require  glass  positives,  or  positive 
paper  prints  made  transparent  in  the  usual 
way  with  vaseline. 

In  view,  perhaps,  of  the  chemistry  of  the 
method,  it  would  perhaps  be  more  correctly 
termed  a negative  method,  since  the  action  of 
the  light  is  destructive,  and  where  it  acts,  the 
construction  or  development  of  the  colour  is 
rendered  impossible.  In  the  ordinary  methods, 
on  the  other  hand,  the  light  is  an  agent,  as  it 
were,  in  the  synthesis  of  colour— where  there  is 
most  action  the  deepest  tones  are  developed 
— and  the  photographic  action  would  in  this 
case  perhaps  be  more  correctly  termed  positive. 
The  point,  however,  is  not  a very  important 
one. 

There  now  remains  to  be  noticed  a second 
photographic  process  based  upon  the  peculiar 
properties  of  the  diazo -derivatives  of  the  coal- 
tar  bases  ; a method  which,  to  use  the  ordinary 
term,  is  a negative  one,  j.e.,  the  light  plays  a 
constructive  part  in  the  development  of  a 
coloured  picture. 

When  the  diazo  compounds  are  treated  with 
an  alkaline  bisulphite,  they  are  converted  into 
the  diazo  sulphonates.  These  compounds  are 
sensitive  to  light,  the  action  of  which  is  to  set 
free  the  diazo  group  from  its  combination,  but 
they  do  not  react  with  phenols  and  amines,  as 
do  the  diazo  compounds.  The  mixture  of  a 
diazo  sulphonate  with  the  latter  is  unattended 
by  any  colour  reaction,  but,  on  exposure  to 
light,  the  diazo  group  being  set  free  in  pre- 
sence of  a phenol,  the  development  of  an  azo- 
colour takes  place  Jari  Jassu.  This  reaction 
is  the  basis  of  the  process  invented  and 
patented  by  A.  Feer.  The  photographic  sur- 
face is  a mixture  of  a diazo  sulphonate  with 
the  alkali  compound  of  a phenol  applied  to 
any  suitable  material.  On  exposure  to  light 
under  a transparency,  development  of  colour 
takes  place  in  proportion  to  the  quantity  of 
light  transmitted,  giving,  therefore,  a reversed 
reproduction,  or  negative  picture.  When 
printed,  the  unattacked  mixture  is  dissolved 
away  by  copious  washing,  leaving  the  picture, 
already  developed  in  the  azo-colour,  which  is 
relatively  insoluble,  permanently  fixed  upon 
the  fabric  or  material. 

This  process  is  not  rapid  enough  to  admit  of 
being  conveniently  demonstrated  by  means  of 
the  artificial  light  at  our  disposal.  We  must 
therefore  content  ourselves  with  this  brief 
description,  referring  those  who  wish  for  fur- 


ther information  to  the  specification  of  the 
original  German  patent,  No.  53,455/ga. 

In  concluding  our  brief  sketch  of  this  new  de- 
parture in  the  application  of  the  coal  tar  colours, 
we  need  not,  perhaps,  apologise  for  its  brevity. 
We  learn  that  our  friend,  Professor  Meldola, 
is  to  give  a course  of  Cantor  Lectures  on 
“ Photographic  Methods;  ” and  his  survey  of 
the  field  will  be  wide  and  complete.  We  have 
not  attempted  to  give  a general  account  of 
photographic  methods  partly  on  this  account, 
and  partly,  also,  because  these  diazotype  pro- 
cesses are  entirely  typical  of  all  printing 
processes,  and,  as  subjects  of  lecture  or 
educational  demonstration,  have  the  great 
advantage  of  involving  the  very  simplest 
reaction  possible  ; whereas,  the  changes 
which  take  place  in  silver  compounds  are 
very  complicated,  and  as  yet  but  imperfectly 
understood. 

The  primuline  process  is  simplicity  itself.  It 
canbe  practised  with  the  minimum  of  apparatus, 
aud  requires  no  technical  training.  The  results 
are  striking  and  pleasing,  as  we  hope  to  have 
been  able  to  show. 

We  cannot  conclude  without  a cordial 
expression  of  our  indebtedness  to  the  Chair- 
man, Captain  Abney,  for  very  valuable  assist- 
ance in  investigating  the  physical  elements  of 
the  subject.  The  results  we  have  only  been 
able  to  glance  at  in  a lecture  of  this  scope ; 
they  will  be  dealt  with  in  full  at  another  time 
and  place. 

To  the  Autotype  Company,  through  their 
Manager,  Mr.  W.  S.  Bird,  we  would  also 
express  our  thanks,  for  the  loan  of  positives, 
and  for  other  kind  assistance. 


DISCUSSION. 

Mr.  Dallmeyer  asked  if  these  colours  had 
been  examined  with  regard  to  their  spectral  pro- 
perties, especially  when  combined  with  gelatine. 
Great  endeavours  had  been  made  to  obtain  glasses 
which  were  especially  sensitive  to  certain  portions  of 
the  spectrum,  and  it  would  be  interesting  to  know  if 
any  of  these  colours  had  this  quality. 

Mr.  Warnerke  asked  if  the  yellow  colour  of 
the  background  could  be  got  rid  of  ? 

Mr.  W.  T.  Lye  inquired  how  the  process  could  be 
applied  to  photography  in  general  ? He  did  not  see 
how  it  was  to  be  applied,  except  to  cotton  or  woollen 
fabrics. 

Mr.  Wuensch  said  he  understood  that  this  dye  had 
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been  used  extensively  in  Manchester,  but  was  it 
simply  as  a dye,  or  for  purposes  of  ornamentation  ? 

Mr.  Cross,  in  reply,  said  he  would  leave  the 
Chairman,  who  had  paid  special  attention  to  that 
branch  of  the  subject,  to  answer  Mr.  Dallmeyer’s 
question.  The  yellow  could  not  be  entirely  avoided 
with  primuline,  it  was  as  essential  to  the  product 
of  decomposition  by  light  as  primrose  yellow  to 
the  original  primuline ; but  this  was  only  the 
beginning  of  an  entirely  new  development,  and 
they  had  already  succeeded  in  getting  prints 
with  other  bodies  of  this  class,  which  gave  a 
very  satisfactory  approximation  of  the  colourless 
ground  which  was  such  a desideratum  for  a large 
class  of  work.  He  did  not  quite  understand  the 
question  how  it  was  to  be  applied.  They  had 
printed  from  ordinary  photographic  positives  ; prints 
might  also  be  taken  from  natural  objects,  such  as 
ferns,  leaves,  & c.,  or  an  over-printed  bromide  print 
might  be  made  transparent  with  vaseline,  and  it 
would  yield  a very  satisfactory  print.  The  applica- 
tions were  absolutely  general,  so  far  as  photographic 
printing  was  concerned.  It  was  for  the  future  to  decide 
what  applications  of  it  might  be  made  by  amateurs, 
ladies  and  others.  The  process  was  exceedingly 
simple  ; it  required  absolutely  no  technical  training, 
and  the  minimum  of  apparatus.  The  fabrics  would 
stand  washing  in  boiling  soap  solution  ; and  it 
seemed  to  him  that  here  was  an  immense  field  open 
for  the  beautifying  of  dwellings,  which  it  was  for  the 
public  to  make  use  of.  Some  of  the  prints  exhibited 
were  from  glass  positives  lent  by  the  Autotype  Com- 
pany ; and  a pretty  wide  range  of  objects  had  been 
selected.  Primuline,  as  a dye,  was  invented  two 
years  ago,  and  had  been  used,  to  a large  extent,  by 
dyers ; but  its  photographic  application  was  a 
novelty.  In  conclusion,  he  had  only  to  say  that  any 
one  who  was  interested  in  the  matter  might  obtain 
more  detailed  particulars  by  calling  at  his  laboratory. 

The  Chairman  said  he  thought  Mr.  Bevan  could 
give  most  information  about  the  absorption  spectrum, 
though  he  himself  had  taken  the  observations,  being 
familiar  with  the  apparatus,  and  the  only  one  who 
could  read  it.  As  a matter  of  fact,  the  absorption 
spectrum  corresponded  very  closely  with  the  printing 
action  of  the  light,  the  lowest  point  of  the  curve  being 
between  the  orange  and  the  red.  He  had  worked  a 
little  with  this  process,  and  had  been  very  much 
fascinated  with  it,  and  would  recommend  every- 
one to  introduce  it  to  the  ladies  of  their  house- 
holds as  a perpetual  source  of  amusement,  and 
a means  of  decoration.  They  knew  how  fond 
ladies  were  of  occupying  their  leisure  time  in  quasi- 
artistic  pursuits  of  this  character,  and  here  was  a 
method  by  which  they  could  give  a high  decorative 
quality  to  their  cushions  and  other  articles  by  print- 
ing natural  subjects  upon  them.  They  would  be 
able  to  group  ferns  and  leaves  together  into  much 
more  artistic  combinations  than  the  specimens  which 


had  been  shown  that  evening,  he  had  no  doubt.  The 
operation  could  be  carried  on,  not,  perhaps,  in  the 
drawing-room,  but  in  the  parlour;  the  apparatus 
being  very  simple,  and  the  materials  harm- 
less. They  were  much  indebted  to  these  gentle- 
men for  bringing  forward  this  subject.  It 
was  not  every  day  that  a new  photographic 
process  was  brought  forward,  but  this  was  absolutely 
new,  and,  as  a photographer,  he  hailed  anything 
which  added  to  their  knowledge  of  the  means 
of  producing  pictures  of  any  description.  Unfor- 
tunately, it  was  not  quite  sensitive  enough  at 
present  for  the  camera,  but  they  could  not  say  how 
far  it  might  be  developed.  They  had  long  been 
talking  about  photographing  in  colours,  and  some- 
thing had  been  done  in  that  way  with  carbon.  This 
was  not  photographing  in  natural  colours,  but  it  gave 
the  means  of  producing  prints  in  a great  variety  of 
tints,  and  without  that  nicety  of  manipulation  which 
the  carbon  process  required.  He  concluded  by 
moving  a hearty  vote  of  thanks  to  the  authors  of 
this  paper. 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 


Miscellaneous. 

♦ 

KATH  OR  PALE  CATECHU. 

A memorandum  by  Dr.  H.  Warth,  on  the  pre- 
paration of  Kath  or  Pale  Catechu,  has  been  received 
from  the  Secretary  of  State  for  India,  from  which 
the  following  particulars  are  taken:— 

“ The  kath  of  the  North-West  Provinces,  which  is 
used  with  pan,  and  the  catechu  of  Burma,  which  is 
exported  to  Europe  as  a dye-stuff,  are  both  prepared 
from  the  wood  of  Acacia  catechu.  The  kath  is  in 
its  purest  state  chiefly  catechin,  a crystallizing  sub- 
stance, nearly  insoluble  in  cold  water.  The  catechu 
is  chiefly  catechu  tannin,  a substance  soluble  in  cold 
water  and  not  crystallizing,  but  some  catechin  is 
usually  mixed  up  with  it.  The  difference  between 
kath  and  catechu  is  partly  due  to  the  methods  of 
manufacture,  partly  to  the  difference  in  the  trees. 

“ The  trees  in  Burma  differ  from  those  of  the  North- 
West  Provinces,  and  at  each  place  there  are  two 
kinds  of  trees,  Nos.  1 and  2,  although  of  exactly  the 
same  species.  Trees  No.  2 have  white  spots  in  the 
wood,  caused  by  a white  substance  stored  up  in 
cylindrical  masses  half  a millimetre  thick  and  ten 
millimetres  long.  Trees  No.  1 have  no  white  spots. 
Trees  with  spots  yield  an  extract  richer  in  catechin ; 
and  both  kinds  of  trees  in  the  North-West  Provinces 
yield  more  catechin  than  the  corresponding  kinds  in 
Burma. 
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“ I found  the  following  proportions  of  catechin  in 
the  total  extract : — 

Catechin. 


Burma,  No.  1 14  per  cent. 

,,  No.  2 (spotted) 30  ,, 

North-West  Provinces,  No.  1 36  „ 


„ ,,  No.  2 (spotted).  40  ,, 

“The  greatest  amount  of  extract  obtained  from  each 
kind  of  wood  was  as  follows  : — 

Extract. 


Burma,  No.  1 17  per  cent. 

,,  No.  2 (spotted) 18  ,, 

North-West  Provinces,  No.  1 14  ,, 


„ „ No.  2 (spotted).  24  ,, 

“ The  greatest  amount  of  catechin  obtainable  from 
these  woods  is,  accordingly,  as  follows : — 

Catechin. 


Burma,  No.  1 . . 2 per  cent. 

„ No.  2 (spotted)  5 „ 

North-West  Provinces,  No.  1 5 ,, 


,,  ,,  No.  2 (spotted)  9 ,, 

“ Such  a great  proportion  of  catechin  in  the  spotted 
wood  of  the  North-West  Provinces  explains  that 
Kath  manufacture  is  at  home  there.  Moreover,  the 
local  kath  makers  are  reported  to  refuse  as  unfit  all 
trees  which  do  not  contain  white  spots,  so  that  the 
trees  No.  1 become  wasted  in  the  forests. 

“I  determined  the  catechin  by  direct  separation, 
as  follows  : — About  two  ounces  of  the  wood  reduced 
to  thin  shavings  were  boiled  with  twenty  times 
their  weight  of  water  for  half  an  hour.  The  ex- 
tract was  separated  from  the  wood  by  repeated  settle- 
ment, and  reduced  in  bulk  on  the  water  bath  until  it 
just  began  to  thicken,  and  contained,  by  estimate, 
6 per  cent,  of  catechin.  It  was  then  left  in  a cool 
place  for  five  days  for  the  separation  of  the  catechin. 
Once  the  catechin  had  separated,  the  liquid  could 
again  be  diluted  with  cold  water  for  the  purpose  of 
filtering.  The  filtered  and  roughly-washed  catechin 
was  dried  at  ordinary  temperature,  and  weighed  in  a 
thoroughly  air-dry  condition. 

“ The  high  degree  of  concentration  and  the  long 
standing  are  required  because  the  catechin  separates 
with  difficulty  out  of  an  extract  which  contains  so 
much  catechu  tannin.  Once  the  bulk  of  the  tannin 
is  separated,  the  catechin  may  be  dissolved  in  much 
more  water,  and  it  will  separate  immediately  on 
cooling,  but  the  catechin  is  at  all  times  a delicate 
substance,  which  changes  with  water  slowly  into  a 
soluble  substance,  and  is  thus  lost.  The  drying  of 
the  moist  catechin  must  take  place  at  a low  tem- 
perature, as  heat  at  once  destroys  the  microscopic 
crystals. 

“The  manufacture  of  kath,  or  raw  catechin,  is 
carried  on  in  the  forests  with  very  primitive  ap- 
pliances. The  filtering  is  done  through  layers  of 
sand,  and  much  sand  becomes  mixed  up  with  the 
kath.  The  drying  is  performed  in  the  open  air. 

“Contact  with  iron  must  be  scrupulously  avoided, 


during  the  extraction  of  catechin.  With  catechu  or 
cutch,  contact  with  iron  is  of  no  consequence  ; and 
the  reports  mention  iron  cauldrons  in  use  for  the 
final  boiling  down  of  the  cutch  in  Burma.” 


THE  TULLE  INDUSTRY  IN  FRANCE. 

The  date  of  the  first  manufacture  of  tulle  in 
France  is  relatively  recent.  It  was  unknown  at  the 
beginning  of  this  century.  Consul  Williams,  the 
United  States  Consul  at  Calais,  in  his  report  upon 
the  lace-makers’  strike  in  that  town,  says  that  tulle, 
in  fact,  is  only  lace  manufactured  by  machinery. 
Lace  manufacture  has  always  been  a French  industry. 
Chantilly,  Alenin,  Velay,  and  Flanders  have  retained 
a celebrity  for  this  branch  of  art,  which  has  survived 
the  destruction  of  their  workshops.  To  Nottingham 
is  accredited  the  establishment  of  the  first  machinery 
for  the  manufacture  of  lace.  The  inventor  was  William 
Lee,  who  was  protected  by  Queen  Elizabeth  for  a time ; 
but,  being  afterwards  neglected,  he  went  to  France. 
On  the  death  of.  Henri  IV.  he  was  forgotten,  and  he 
died  in  Paris  in  1610.  The  English  workmen  whom 
he  brought  with  him  returned  to  their  country,  and 
established  the  industry  which  the  French  had  dis- 
dained. Lee’s  machines  were  improved,  even  in 
France,  where,  meanwhile,  notwithstanding  the 
encouragement  of  the  Academy  of  Science,  tho 
inventors  could  not  introduce  their  designs.  In  1779, 
John  Lindley,  of  Nottingham,  discovered  the  bobbin, 
by  means  of  which  he  could  imitate  the  network  of 
lace.  In  1 809,  a workman  named  Heathcote  discovered 
the  hexagon  mesh,  which  is  the  foundation  of  tulle. 
He  joined  Lindley,  and  manufactured  tulle  on  a 
large  scale.  Other  inventions  rapidly  followed. 
France,  meanwhile,  stood  aloof,  and  tulle  remained 
an  English  monopoly.  In  1815  or  1817,  a machine 
was  brought  into  France;  some  say  at  Donai,  and 
others  at  Calais.  However  this  may  be,  a man  named 
Webster  was  known  as  the  pioneer  of  tulle  manu- 
facture at  Calais,  where  he  established  his  works 
at  St.  Pierre,  on  the  bank  of  the  canal.  After  a 
brief  interruption  he  resumed  business  in  1819  with 
Bonnington,  the  father  of  the  painter.  In  the  same 
year  five  English  workmen  from  Nottingham  brought 
their  machinery  piece  by  piece,  and  established  them- 
selves at  Calais.  These  men,  it  is  stated,  were  con- 
demned to  death  for  contumacy  in  having  fraudulently 
taken  out  of  the  country  a machine  for  the  manu- 
facture of  lace,  and  were  only  pardoned  after  the 
accession  of  George  IV.  The  industry  was  hampered 
on  account  of  the  difficulty  and  expense  of  procuring 
machines ; these  could  only  be  brought  in  by  pieces. 
The  smugglers  ran  the  blockade,  and  landed  at 
Boulogne  or  at  Calais.  The  smuggler  assisted  the 
trade  also  by  bringing  in  the  thread  manufactured  in 
England  for  the  use  of  the  lace  manufacturer,  the 
French  spinners  having  succeeded  in  prohibiting  the 
entry  of  thread.  In  spite  of  this  continual  struggle. 
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the  number  of  factories  increased.  St.  Pierre  had 
four,  Guines  had  a bleaching  establishment,  and 
Calais  had  eight  factories.  This  city  seemed  destined 
to  become  a lace  centre,  but  the  presence  of  the 
workmen  and  the  din  of  the  machinery  were  so 
repugnant  to  the  quiet  citizens  that,  at  their  instiga- 
tion, the  mayor  took  such  steps  to  restrain  their 
movements  and  control  their  hours  of  work,  that 
they  gradually  moved  towards  St.  Pierre,  which  was 
not  within  his  jurisdiction.  These  works  were  de- 
pendent upon  foreign  workshops  for  their  machinery 
till  1823,  when  two  mechanics  established  a factory 
for  the  construction  of  lace  machines.  From 
1824  to  1826  tulle  was  in  great  demand,  and 
France  and  England  realised  enormous  profits 
from  this  trade.  The  increase  in  the  establishment 
of  factories  was  very  great.  St.  Pierre  alone 
had  twenty-three  factories  and  eight  workshops  for 
the  construction  of  machines.  In  1832,  a violent 
•crisis  occurred,  owing  chiefly  to  the  excessive  duty 
imposed  upon  English  thread.  The  number  of  fac- 
tories by  this  time  had  increased  to  323,  of  which 
136  were  at  Calais,  109  at  St.  Pierre,  and  78  in  the 
-suburbs.  Each  factory  had  but  two  looms,  and  the 
work  was  plain.  It  was  not  long  before  an  entire 
change  was  effected,  and  Calais  became  what  it  is 
■to-day,  by  the  application  of  th®  Jacquard  loom  to 
the  manufacture  of  tulle.  This  innovation  took 
place  in  1841.  The  crisis  of  1834  had  so  reduced 
the  number  of  factories,  that  the  number  of  manu- 
facturers, from  1834  to  1837,  fell  from  302  to  249, 
and  the  workmen  from  nearly  3,000  to  1,500.  Many 
emigrated  with  their  looms  to  Russia,  Belgium, 
Lyons,  and  St.  Quentin.  The  application  of  the 
Jacquard  system  to  the  loom  for  tulle,  made  by 
Fergusson  and  Martin,  arrested  the  decline  of  this 
trade.  Steam  had  already  come  to  the  rescue,  the 
first  engine  being  applied  to  their  use  in  1839  at 
St.  Pierre.  Furnished  with  steam  power,  and  a 
loom  admitting  the  execution  of  the  most  delicate 
■designs,  St.  Pierre  continued  to  prosper.  The 
report  at  the  time  of  the  London  Exhibition,  in 
1851,  stated  that  St.  Pierre  had  130  factories,  and 
500  looms,  worth  10,000,000  francs  (^400,000).  At 
the  Paris  Exhibition  of  1855,  the  number  of  looms 
had  increased  to  610  against  3,500  at  Notting- 
ham ; that  of  the  workmen  to  5,000,  and  the  value 
of  the  product  to  15,000,000  francs  (^600,000). 
Treaties  of  commerce  gave  another  impetus  to  this 
trade  by  permitting  the  entry  of  thread  at  a lower 
rate,  and  new  markets  opened  up.  In  1862,  the 
superiority  of  the  French  manufacture  over  that  of 
England  was  recognised  by  the  fact  that  Great 
Britain  bought,  in  that  year,  26,000  kilogrammes, 
having  increased  the  amount  from  3,600  kilogrammes 
in  i860.  In  1870,  the  number  of  looms  was  939, 
valued  at  15,000,000  francs.  After  the  war,  the 
impetus  was  still  greater,  and  at  the  time  of  the 
Exhibition  of  1878,  St.  Pierre  had  1,500  looms, 
moved  by  eighty  engines  and  owned  by  eighty 
manufacturers.  The  value  of  the  plant  was  40,000,000 


francs  (^1,600,000),  the  annual  output  60,000,000 
francs  (^2,400,000),  and  the  number  of  workmen 
employed  amounted  to  10,000.  The  prosperity  of 
St.  Pierre  seemed  assured,  when  a new  crisis  arose 
in  1885.  It  was  expected  that  the  lace  called 
Chantilly  would  rule  the  market,  and  large  quanti- 
ties had  been  manufactured  and  stored,  in  1884,  with 
a view  of  anticipating  the  supposed  demand.  A 
sudden  and  unaccountable  change  of  fashion  gave 
preference  to  a woollen  lace  manufactured  at  Velaz, 
Auvergne,  and  Forez.  There  were  large  surplus 
stocks,  consequently,  held  in  nearly  all  the  houses, 
and  the  loss  was  immense.  The  tulle  industry  re- 
quires large  advances  for  the  purchase  of  raw  mate- 
rials. Many  houses  ask,  at  certain  seasons,  advances 
from  a 100,000  to  150,000  francs  from  the  local 
banks. 


THE  INDUSTRIAL  CONDITION  OF  CHILI. 

A Chilian  correspondent  of  the  Economiste  Fran - 
fais  says  that  the  various  industries  in  that  country 
are  in  a very  satisfactory  condition,  and  efforts  are 
continually  being  made  to  increase  their  number  and 
their  prosperity.  At  Santiago  and  Tome  there  are 
many  establishments  for  the  manufacture  of  cloth, 
and  these  turn  out  articles  of  very  superior  quality. 
There  are  also  establishments  for  the  production  of 
beer,  sugar,  earthenware  and  pottery,  candles,  paper, 
and  bottles,  as  well  as  sugar  refineries  and  saw  mills. 
The  milling  industry  is  an  important  one,  in  fact  it 
is  one  of  the  principal  industries  of  the  country,  and 
it  is  estimated  that  there  are  at  least  750  mills.  A 
curious  industry,  and  one  peculiar  to  the  country,  is 
the  manufacture  of  palm  honey.  In  one  warehouse 
in  Las  Palmas  de  Ocoa,  there  are  stored  200,000  tin 
boxes  containing  200,000  lbs.  of  honey.  Since  the 
beginning  of  1890,  the  Chilian  Government  has 
ceased  to  levy  customs  duties  upon  the  importation 
of  machinery  and  materials  for  the  construction  of 
railways  and  telegraphs.  Agriculture  is  in  a pros- 
perous condition  ; the  production  of  wheat  averages 

10.000. 000  hectolitres  (the  hectolitre  is  equivalent 
to  2*75  bushels),  and  other  cereals  represent  a pro- 
duction of  3,000,000  hectolitres.  Fruits  and  vege- 
tables are  abundant.  About  500,000  head  of  cattle 
are  annually  raised,  and  2,000,000  of  sheep,  goats, 
&c.  Last  year’s  wine  harvest  was  a good  one,  and  it 
is  stated  that  about  300,000  quarts  of  wine  and  other 
liquids  are  annually  exported.  Chilian  wine  is 
beginning  to  be  appreciated  abroad,  and  has  obtained 
several  medals  and  honourable  mention  at  many 
exhibitions.  There  are  many  important  copper, 
silver,  and  gold  mines  in  the  countiy.  From  1844 
to  1888,  Chili  exported  fine  copper  to  the  amount  of 

1.402.000. 000  kilogrammes  (kilogramme  = 2’204lbs. 
avoirdupois),  valued  at  467,500,000  piastres,  and 
fine  silver  to  the  amount  of  3,504,000,000  grammes, 
representing  a value  of  more  than  148,000,000  piastres. 
The  exports  of  gold  ore  amounted  to  3,800,000 
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grammes,  valued  at  1,215,000  piastres  in  1888,  and 
1,500,000  piastres  in  1889.  In  1889,  manganese  ore 
was  exported  to  the  value  of  265,000  piastres.  Coal 
exports  in  the  same  year  amounted  to  146,000  tons, 
representing  a value  of  1,315,000  piastres.  The 
State  railways  have  a total  length  of  1,096  kilometres 
(kilometre  = *621  of  a mile),  and  the  lines  belong- 
ing to  various  companies  have  a total  length  of 
1,641  kilometres,  exclusive  of  those  in  connection 
with  the  Coronel,  Lebu,  and  Lota  collieries.  Tram- 
ways have  been  established  at  Santiago,  Valparaiso, 
Concepcion,  Copiaco,  Chilian,  Limache,  Rengo, 
Quillota,  San  Felipe,  Santa-Rosa,  Serena,  Talca, 
&c.  The  postal,  telegraphic,  and  telephonic  systems 
are  well  organised.  In  1899,  10,885,022  letters, 
papers,  &c.,  were  sent  through  the  post,  an  increase 
of  nearly  1,000,000  over  the  preceding  year. 


General  Notes. 

♦ 

Photographic  Conference. — The  Camera  Club 
will  hold  their  Photographic  Conference  for  1891  on 
Tuesday  and  Wednesday,  April  7 and  8,  in  the  Rooms 
of  the  Society  of  Arts.  The  chairman  will  be  Captain 
Abney,  C.B.,  F.R.S.  On  Tuesday  evening,  7th 
April,  there  will  be  a Lantern  Slide  Exhibition. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

January  28. — Carmichael  Thomas,  “ Illus- 
trated Journalism.”  LukeFildes,  R.A.,  will  preside. 

February  4.—  J.  Emerson  Dowson,  “ Decimal 
Coinage,  Weights,  and  Measures.”  Sir  Henry  E. 
Roscoe,  M.P.,  F.R.S.,  will  preside. 

February  ii.— Sir  Roper  Lethbridge,  M.P., 
“The  Proposed  Irish  Channel  Tunnel.”  The 
Duke  of  Abercorn,  C.B.,  Vice-President,  will 
preside. 

February  18. — Col.  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S,  “ Methods  and  Pro- 
cesses of  the  Ordnance  Survey.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside. 

February  25.— E.  J.  Ravenstein,  “Colonisa- 
tion and  its  Limitations.”  Sir  Rawson  Rawson, 
K.C.M.G.,  will  preside. 

Papers  for  which  no  dates  have  as  yet  been 

fixed : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 

F.R.S. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 

Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 


“ Electricity  in  relation  to  the  Human  Body.” 
By  H.  Newman  Lawrence  and  Arthur 
Harries,  M.D. 

“ Milling  Machinery.”  By  J.  Harrison  Carter. 
“Harbours,  Natural  and  Artificial.”  By  F.  H. 
Cheesewright. 

“ The  Durability  of  Pictures  Painted  with  Oils  and 
Varnishes.”  By  A.  P.  Laurie. 


Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

February  17.— Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 

C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

February  26.— Robert  Gordon,  M.Inst.C.E., 
“The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9. — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

January  27.— William  Simpson,  “ Litho- 
graphy : a finished  chapter  of  Illustrative  Art.”  SlR 
James  D.  Linton,  P.R.I.,  will  preside. 

February  10. — HeywoodSu*mner  ,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside. 

March  10.— J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24. — Clement  Heaton,  “Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.  — G.  T.  Robinson,  “ Decorative 
Plaster  Work . ’ ’ Walter  C rane  will  preside . 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 
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Cantor  Lectures. 

The  following1  Course  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 

and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

Lecture  I. — Jan.  26. — Introduction  — Division 
of  subject — Importance  of  the  Violin  family — The 
Violin,  Viola,  Violoncello — The  Double  Bass — The 
beauty  and  varnish  of  Cremona  Violins — The  chest 
of  Viols,  Viola  da  Spalla,  Viola  da  Gamba,  Viola 
d’Amore — Modern  commercial  manufacture  of  the 
Violin — The  Harp,  the  Guitar,  Bandurria  and  wire- 
strung  Guitar  or  Zither — The  Mandolines,  the 
Lute,  Archlute,  Theorbo,  Chitaronne. 

Lecture  II. — Feb.  2. — Wind  Instruments — 
Recent  date  of  modern  orchestra— Improvements  of 
Wind  Instruments  in  the  present  century — The 
Wood  Wind : Flute,  Oboe,  Bassoon,  Clarinet — 
Characteristic  tone  quality  not  due  to  material  em- 
ployed— Boehm’s  Flute — Seventeenth  century  family 
of  Recorders — The  Oboe  and  Bassoon  Reed — Its 
antiquity — Difference  of  cylindrical  and  conical  tubes 
— Seventeenth  century  family  of  Oboes — The  Oboe 
di  Caccia,  Oboe  d’Amore,  Cor  Anglais — The  Sarru- 
sophones — Seventeenth  century  family  of  Cromomes 
— The  Bagpipes;  Syrian  Scale — The  Clarinet, 
acoustic  peculiarity — The  Clarinet  Reed — The  Basset 
Horn  and  Bass  Clarinet — The  Saxophones — The 
French  Horn — Valves  or  Ventils — The  Trumpets 
and  Trombones — Bach’s  Trumpet  parts — Seven- 
teenth century  family  of  Cornets  or  Zincken — The 
Serpent,  Basson  Russe,  Ophicleide — The  Tubas  and 
Saxhorns — Euphonium — Bombardon — Contrabass — 
Cause  of  modern  rise  in  pitch. 

Lecture  III. — Feb.  9. — Instruments  grouped  by 
the  adaptation  of  a Keyboard — Its  service  to  composi- 
tion— History  of  the  Keyboard — The  early  Organ — 
The  Drone — Drawings  of  early  portable  Organ  Key- 
boards— The  Cantigas  de  Santa  Maria — Keyboards 
in  Italian  and  Flemiah  paintings — Summary  of  early 
large  Church  Organs  from  Praetorius — The  long 
measure  bass — The  short  measure  or  short  octave — 
The  mixture — Its  dissection  into  registers  — The 
pedal  Keyboard — Sketch  of  a complete  Organ — The 
Regal — The  Harmonium  and  American  Organ — The 
Echiquier  and  the  precursors  of  the  Piano — The 
Pianoforte. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  26...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  J.  Hipkins,  “The  Construction  and  Capabilities 
of  Musical  Instruments.”  (Lecture  I.) 

Lantern  Society,  20,  Hanover-square,  W.,  8 p.m. 
Mr.  C.  Harrison,  “ The  Civilisation  of  Egypt  and 


Assyria,  as  illusirated  by  its  Physical  Remains  and  I 
Records.” 

Actuaries,  Staple  Inn-hall,  Holborn,  7 p.m. 

Medical,  11,  Chandos-street,  W.,  8ij  p.m. 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  1 
Mr.  Edmund  Gosse,  “ British  Ballads.” 

Tuesday,  Jan.  27. ...SOCIETY  OF  ARTS,  John-strect,  I 
Adelphi,  W.C.,8p.m.  (Applied  Art  Section.)  Mr.  I 
William  Simpson,  “ Lithography  : A Finished  j 
Chapter  of  Illustrative  Art.” 

Royal  Institution,  Albemarle-street,  W.,  3 pm.  J 
Prof.  V.  Horsley,  “The  Structure  and  Functions  I 
of  the  Nervous  System.”  (Lecture  II.)  “The  I 
Spinal  Cord  and  Ganglia.” 

Medical  and  Chirurgical,  20,  Hanover-square,  W..  | 
8g  p.m. 

Civil  Engineers,  25,  Great  George- street,  S.W., 

8 p.m.  Mr.  J.  Fred.  Spencer,”  Machine  Stoking.” 

Photographic,  5A,  Pall-mall  East,  S.W.,  8 p.m.  I 
Monthly  Technical  Meeting. 

Anthropological,  3,  Hanover-square,  W.  8£  p.m,  I 
Annual  Meeting.  Address  by  the  President,  Dr.  I 
John  Beddoe. 

Society  of  Architects,  St.  James’s-hall,  Piccadilly,  I 
W„  7i  p.m. 

Wednesday,  Jan.  28.. .SOCIETY  OF  ARTS,  John-street,  j 
Adelphi,  W.C.,  8 p.m.  Mr.  Carmichael  Thomas,  I 
“ Illustrated  Journalism.” 

United  Service  Inst.,  Whitehall-yard,  S.W'.,  3 p.m.  J 
Lieut.-Col.  W.  T.  Dooner,  “ Recruiting.” 

Royal  Society  of  Literature,  20,  Hanover-square,  I 
W.,  8 p.m. 

Thursday,  Jan.  29  ...  Royal,  Burlington-house,  W.,  4^  p.m.  J 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

London'  Institution,  Finsbury-circus,  E.C.,  6 p.m.  1 
Dr.  Norman  Moore,  “ The  History  of  Medicine  in  1 
London.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con-  j 
duit-street,  W.,  8 p.m.  Mr.  Philip  H.  Newman,  I 
“ The  Chronology  of  Costume.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  Hall  Caine,  “The  Little  Manx  Nation.”  | 
(Lecture  II.) 

Mechanical  Engineers,  25,  Great  George-street,  1 
S.W.,  7J  p.m.  Annual  Meeting.  1.  Mr.  Bernard  1 
Dawson,  “Some  Different  Forms  of  Gas  Furnaces.”  I 
2.  Mr.  Walter  Bagshaw,  “ The  Mechanical  Treat-  j 
ment  of  Moulding  Sand.”  3.  Fourth  Report  of  J 
the  Research  Committee  on  Friction  : Experiments  I 
on  the  Friction  of  a Pivot  Bearing. 

Friday,  Jan.  30... Mechanical  Engineers,  25,  Great  George-  1 
street,  S.W.,  8jj  p.m.  Annual  Meeting.  Reading  I 
and  discussion  of  papers  continued. 

United  Service  Inst.,  Whitehall-yard,  3 p.m.  Lieut-  I 
and  Quarter- Master  P.  J.  Thorpe,  “Cooking  and  I 
Messing  for  the  Army.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  j 
W’eekly  Meeting,  9 pm.  Lord  Justice  Fry, 

“ British  Mosses.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 

72  p.m.  (Students’  Meeting.)  Mr.  Edmund  L.  j 
Hill,  “ The  Counterbalancing  of  Locomotive  En-  j 
gines.” 

Sanitary  Institute,  14A,  Margaret-street,  W.  8 p.m.  . 
Sir  Douglas  Galton,  “ Ventilation,  Warming,  and  | 
Lighting.” 

Browning,  University  College,  W.C.,  8 p.m. 

Saiurday,  Jan.  31. ...Royal  Institution,  Albemarle-street,  ) 
W.,  3 p.m.  Mr.  W.  Martin  Conway,  “ Pre-Greek 
School  of  Art.”  (Lecture  II.) 
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the  Secretary , John-street,  Adelpht,  London , W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES . 

The  first  lecture  of  the  course  on  “ The 
Construction  and  Capabilities  of  Musical 
Instruments,”  by  Mr.  A.  J.  Hipkins,  F.S  A., 
was  delivered  on  Monday  evening,  26th  inst. 

Examples  of  the  instruments  described  in 
the  lecture  were  exhibited  by  Messrs.  S.  and  P. 
Erard,  Messrs.  W.  E.  Hill  and  Sons,  and  Mr. 
Arnold  Dolmetsch ; and  quartets  were  per- 
formed by  Mr.  Dolmetsch  and  his  pupils  on 
viols  and  viola  da  gamba,  as  well  as  on  violins 
and  violoncello. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


POPULAR  AFTERNOON  LECTURES. 

The  Council  have  arranged  for  a course  of 
five  popular  lectures  to  be  given  by  Captain 
w.  DE  \V.  Ab*ey,  C.B.,  D.C.L.,  F.R.S.,  on 
The  subject  will  be  **  The  Science  of  Colour.” 
the  following  Friday  afternoons,  at  half-past 
four  o’clock  — February  13,  20,  27,  March  6,  13. 
The  lectures  will  be  of  a popular  and  ele- 
mentary character,  and  will  be  fully  illustrated 
by  experiments. 

The  regulations  for  admission  will  be  the 
same  as  for  the  Cantor  Lectures,  each  member 
having  the  privilege  of  admitting  one  friend. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  January  22,1891  ; SirTheodokE 
p*  Hope,  K.C.S.I.,  C.I.E.,  in  the  chair. 

The  paper  read  was — 
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HALL-MARKING  OF  SILVER  PLATE, 
WITH  SPECIAL  REFERENCE  TO 

INDIA. 

By  Edward  J.  Watherston. 

The  year  1890  marked  a new  era  for  the 
trade  of  the  silversmith.  The  plate  duties, 
unanimously  condemned  by  a Select  Com- 
mittee, a Royal  Commission,  and  by  successive 
Chancellors  of  the  Exchequer,  were  at  last 
abolished,  and,  although  a year  has  not  yet 
elapsed,  the  beneficent  effect  of  the  reform  is 
apparent  to,  and  freely  acknowledged  by,  all 
engaged  in  the  trade. 

Not  only  has  the  volume  of  trade  increased 
enormously,  as  can  be  testified  to  by  the 
various  assay  offices,  but  already  marked  im- 
provements in  design  and  workmanship  are 
observable.  Workmen  are  in  full  employ, 
wages  have  risen,  and  the  trades  which  mainly 
rely  upon  the  silver  trade,  such  as  engravers, 
plate-chest  makers,  and  others,  have  partici- 
pated in  the  general  prosperity.  The  output 
of  British  silversmiths,  during  the  period  from 
1876  to  1890,  averaged  793,356  ounces  per 
annum.  It  may  fairly  be  expected  that  this 
amount  will  be  more  than  doubled  in  the 
current  year.  All  goes  to  prove,  if  proof  were 
wanting,  that  there  is  no  enemy  to  commerce 
so  great  as  the  exciseman,  and  no  surer 
means  whereby  to  dwarf  enterprise  than  by 
imposing  a tax  upon  manufactures. 

In  the  face  of  such  prosperity,  it  will  not  be 
surprising  if  the  advocate  of  further  reform  be 
met  with  the  rejoinder,  “ let  well  alone.”  In- 
deed, there  is  some  reason  for  such  an  argument, 
seeing  that  the  trade  is  said  to  be  working  at 
its  full  strength.  Under  a pernicious  system  of 
taxation,  with  wages  at  a low  rate,  and  but 
few  workmen  on  full  time,  no  inducement  was 
offered  to  bring  up  sons  to  the  craft.  Many 
— far  too  many — of  the  best  hands  had  emi- 
grated to  America.  But  now  more  masters 
want  more  men,  with  the  natural  economic 
result,  a rise  in  wages,  and  an  eager  de- 
mand for  apprentices.  Any  reform,  therefore, 
which  has  for  its  object  an  increase  of  trade 
would,  at  first  sight,  appear  to  be  premature, 
even  though  its  principle  were  approved.  I 
do  not  hold  this  view ; and  the  object  of  this 
paper  is  to  expose  its  fallacy,  and  to  press  for- 
ward the  work  of  reform  to  its  utmost  limit, 
under  a conviction  that  its  ultimate  effect  will 
be  to  restore  the  British  silver  trade  to  its 
proper  position  among  the  fine  art  crafts  of 
the  country. 

It  will  be  well  first  to  consider  the  position 
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of  the  British  trade  as  at  present  affected  by 
legislation.  I shall  next  proceed  to  show  the 
position  of  the  trade  in  foreign  countries  as 
affecting  that  of  the  United  Kingdom,  and, 
lastly,  I shall  plead  for  a thorough  reform  of 
our  national  system  of  Hall-marking. 

The  United  Kingdom. 

By  the  abolition  of  the  plate  duties,  the  Hall- 
marking laws  are  now,  practically,  in  the 
same  condition  as  they  were  in  the  year  1784, 
the  birth  year  of  the  duties,  subsequent  legis- 
lation being  mainly  of  an  amending  character, 
abolishing  the  death  penalty  and  substituting 
other  and  less  arbitrary  punishments  for 
offences,  providing  for  the  Hall-marking  of 
gold  wares  of  low  standards,  &c.,  the  principal 
governing  enactments  being  now  the  Statutes 
12  Geo.  II,  c.  26,  and  7 and  8 Vic.  c.  22.  But 
practically,  the  law  with  regard  to  silver  is  the 
same  as  in  1784,  and  therefore  but  little  differ- 
ing from  that  of  1327,  the  date  of  the  first 
charter  granted  to  the  Goldsmiths’  Company, 
which,  again,  differed  but  little  from  the  Act 
of  1300,  28  Edw.  I.  c.  20,  commonly  called 
“ Articuli  super  cartas,”  which  enacted  that 
“no  plate  whatsoever  should  be  made  of  a 
lower  quality  than  standard  (money),  and  that 
no  vessel  of  silver  depart  out  of  the  hands  of 
the  workers  until  it  be  assayed  by  the  wardens 
of  the  craft,  and  marked  with  the  leopard’s 
head,  the  said  wardens  being  empowered  to 
go  from  shop  to  shop  among  the  goldsmiths, 
and  to  seize  in  the  king’s  name  any  gold  wares 
below  the  * touch  ’ of  Paris.” 

The  exportation  of  plate  (treasure),  of  gold 
or  silver  was,  at  that  time,  and  for  centuries 
after,  a capital  offence,  without  benefit  of 
clergy.  For  our  present  purpose,  very  little 
need  be  said  about  gold  plate,  which  is  but 
rarely  made  ; occasionally  a snuff  box,  or  pre- 
sentation casket.  Jewellery  (gold  and  silver) 
is  practically  free,, under  a voluntary  system  of 
marking,  at  a very  trifling  expense.  Plain 
gold  rings  are  liable.  Any  novelty  not  specially 
mentioned  in  lists  of  exemptions,  12  George  II. 
c.  26  and  30  Geo.  III.c.  31, is  liable.  Enterprise 
is  therefore  checked  accordingly.  But,  con- 
fining myself  to  plate  ( i.e .,  unexempted  wares), 
gold  or  silver,  nothing  whatever  may  be 
manufactured,  either  for  home  use  or  for 
exportation,  below  the  authorised  standards  — 
of  gold  there  are  five,  of  silver  there  are  two  — 
and  everything  must  be  Hall-marked,  either 
by  the  Goldsmiths’  Company  of  London,  or  by 
one  of  the  assay  offices  legally  appointed. 
The  Goldsmiths’  Company,  as  has  been  shown, 


was  incorporated  in  1327.  The  assay  office  of 
Edinburgh  is  a very  ancient  institution,  under  J 
charter  of  James  VII.,  granted  in  1687,  which  | 
confirmed  a previous  enactment  of  James  VI.  | 
The  celebrated  George  Heriot  wTas  a deacon  j 
of  the  craft  in  1591.  The  Glasgow  assay  office  j 
was  established  in  the  reign  of  George  III.  !. 
Charles  II  , by  charter,  incorporated  the  Gold- 
smiths’  Company  of  Dublin.  York,  Newcastle,  | 
Lincoln,  Norwich,  Bristol,  Salisbury,  and 
Coventry  were  appointed  by  Henry  VI.,  which  >1 
powers  were  confirmed  to  York,  Exeter,  Bristol,  1 
Chester,  and  Norwich  by  William  III.,  and  to  1 
Newcastle  by  Queen  Anne.  Birmingham  and  j 
Sheffield  wrere  added  by  Geo.  III. 

Some  of  these  have  ceased  to  exist.  Some  1 
others  are  said  to  be  on  their  last  legs,  the  (j 
amount  of  business  transacted  not  being  J 
enough  to  cover  expenses,  now  that  the  duties  j 
are  abolished,  upon  which  they  used  to  have  a \ 
commission— 1 per  cent,  in  England,  2\  per  1 
cent,  in  Scotland,  and  5 per  cent,  in  Ireland. 
Norwich,  Bristol,  Exeter,  and  Newcastle  have  j 
long  since  given  up.  It  is  difficult  to  see  how  j 
Edinburgh,  Glasgow,  and  Dublin  can  pay  ex-  • 
penses  ; so  that,  unless  the  Government  under- 
take responsibility— a proceeding  very  unlikely 
to  commend  itself  to  the  House  of  Commons  I 
— there  remain  only  London,  Birmingham, 
Sheffield,  and  Chester  at  which,  ere  long,  Hall- 
marking facilities  will  be  available.  That 
Hall-marking  must  be  a self-supporting  insti- 
tution, or  must  cease  to  exist,  is,  I suppose, 
unquestionable.  On  the  other  hand,  that 
manufacturers  of  plate  in  Scotland  and  Ireland  ; 
should  be  handicappedby  the  compulsory  incon- 
venience, delay,  and  expense  of  sending  their 
productions  to  England  to  be  marked,  would 
be  impolitic  in  the  extreme.  Both  countries 
in  the  past  have  been  remarkable  for  silver!  i 
work,  as  may  be  seen  in  collections  of  antique 
plate  at  home  and  abroad.  The  decadence  of 
the  art  in  Ireland  may  be  due,  in  some  measure, 
to  the  poverty  unhappily  prevailing,  but  I am 
convinced  that  it  commenced  as  a result  of 
taxation,  and  that  under  freedom  a revival  of 
the  art  is  not  only  possible  but  highly  probable. 
At  all  events,  an  absence  of  marking  facili- 
ties would  seem  to  present  a strong  argu- 
ment in  favour  of  a voluntary  system  for  | 
those  countries.  The  substitution  of  a “trade 
mark,”  protected  as  it  would  be  under  the 
Merchandise  Marks  Act,  on  the  part  of  manu 
facturers,  together  with  a stamp  “Sterling— 
925/1, oootlls,”  as  in  America,  would  answei 
all  the  purpose.  There  is  but  one  alternative 
viz.,  for  the  English  assay  offices  to  adopt  th' 
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principle  of  “the  touch”  in  place  of  “the 
scrape  and  parting  assay,”  in  the  case  of 
finished  goods,  of  which  hereafter.  Manu- 
facturers could  also,  if  they  liked,  place  Scotch 
or  Irish  emblems  upon  their  goods,  further  to 
denote  the  locality  of  manufacture.  One  con- 
dition I hold  to  be  essential  for  the  trade,  viz., 
that  nothing  shall  prevent  it  being  carried  on 
in  any  part  of  her  Majesty’s  dominions,  and  I 
see  no  distinction  whatever  between  plate  and 
jewellery:  if  jewellery  be  free,  so  ought  plate 
to  be  free. 

India. 

Passing  to  foreign  countries,  I take  India 
first,  as  being  the  subject  of  most  interest  to 
members  of  this  Section  of  the  Society  of 
Arts,  a society  which  I always  like  to  call  by 
its  full  name— “ The  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce.” 
I have  a great  belief  in  British  commerce,  viz., 
our  trade  relations  with  foreign  countries.  The 
influence  of  this  Society  is,  to  my  mind,  never 
better  exercised  than  in  encouraging  those 
relations,  most  especially  with  our  colonies 
and  dependencies. 

It  is  most  important  that  it  should  be 
thoroughly  understood  in  India  that  there  is 
now  freedom  of  trade  in  all  wares  composed  of 
the  precious  metals,  as  between  that  country 
and  the  United  Kingdom.  The  same  may  be 
said  with  regard  to  all  oriental  countries,  and 
in  point  of  fact  to  all  countries,  oriental  or 
occidental,  if,  in  the  case  of  plate,  wares  be 
of  “oriental”  design.  By  the  Revenue  Act 
of  1884,  it  was  enacted  that  “foreign  plate 
which,  in  the  opinion  of  her  Majesty’s  Commis- 
sioners of  Customs,  may  be  properly  described 
as  hand-chased,  inlaid,  bronzed,  or  filigree 
work  of  oriental  pattern,  shall  be  exempted  from 
assay  in  the  United  Kingdom.”  In  point  of 
fact,  the  voluntary  principle  has  been  conceded 
to  such  (foreign)  wares  ; if  they  be  of  full 
standard  quality,  they  can  be  sent  for  assay 
at  discretion  of  importer,  or  they  can  be 
offered  for  sale  as  they  are,  irrespective  of 
quality.  The  advantage  to  India  is  this — 
importers  can  now  feel  the  pulse  of  the  British 
market  at  a simple  cost  of  carriage  and 
l agency.  It  remains  to  be  seen  whether  advan- 
I tage  will  be  taken  of  the  trading  facilities  open 
to  them.  It  cannot,  however,  be  denied  that 
India  still  has  to  contend  with  certain  dis- 
advantages. In  the  first  place,  buyers  in  this 
country  attach  great  importance  to  the  Hall- 
mark. Its  absence  is  suggestive  of  doubts  as 
toquality.  Secondly,  Indian  plate,  as  a rule,  is 
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of  rupee  standard— -916  — and  thus  it  cannot  be 
marked  in  this  country  without  an  alteration  of 
law.  Thirdly,  if  it  be  of  standard  quality— 
•925— or  if  the  law  be  altered,  instituting  a new 
standard  for  foreign  plate,  say  *900  (fully  to 
allow  for  solder),  it  cannot  be  marked,  except- 
ing under  the  system  of  the  “ scrape  and  part- 
ing assay,”  a process  which,  especially  in  the 
case  of  Indian  plate,  is  fatal  to  the  finish  of 
goods,  involving  a return  to  a workshop  in- 
evitable. 

The  subject  is  thus  regarded  in  India  : — 

“The  most  serious  difficulty  hitherto  in  subject- 
ing goods  to  the  English  assay  has  been,  that  the 
nature  of  that  assay  is  such  that  the  goods  are 
materially  injured  in  the  process.  Hence,  it  is 
necessary  to  send  the  goods  to  the  assay  office  in  an 
unfinished  state,  and,  after  they  have  been  marked, 
to  take  them  back  to  the  workshop  and  finish  them 
for  sale.  This  cannot  be  done  with  Indian  wares.” 

Of  course,  this  difficulty  could,  and,  in  my 
judgment  should,  be  got  over  at  once.  There 
is  no  sort  of  difficulty  in  France  or  in  Austria, 
or  in  many  other  parts  of  the  continent,  Hall- 
marking being  carried  out  by  the  “ touch,”  a 
process  although  not  so  accurate  as  the  “ part- 
ing assay,”  is  sufficiently  so  for  trade  purposes. 

There  is  a strong  argument  against  the 
introduction  of  a new  standard,  granting 
the  dignity  of  a Hall-mark  to  plate  below  that 
of  the  United  Kingdom,  but  the  objection  is 
not  insuperable ; it  has  already  been  done  in  the 
case  of  gold,  which  can  now  be  marked  of  9,  12, 
and  15,  as  well  as  of  18  and  22  carats  fineness. 
There  is,  therefore,  no  logical  objection  to  the 
introduction  of  a lower  standard  in  the  case  of 
silver.  The  objection  may  be  said  to  be  senti- 
mental rather  than  practical.  Most  contin- 
ental countries  have  a standard  of  *900,  many, 
indeed,  France  for  example,  marking  -8oo; 
Spain  even  *738. 

If  it  be  held  to  be  necessary,  in  the  interests 
of  India,  to  alter  the  law,  it  would  appear  to 
be  desirable  that  it  should  be  done  at  once  ; 
but  such  alteration  must  be  accompanied  by 
the  introduction  of  the  “touch,”  in  place  of 
the  “scrape  and  parting  assay,”  under  a 
voluntary  system,  as  provided  by  the  Revenue 
Act  of  1884.  It  may  be  well  to  state  that  I 
have  had  experience  of  marking  by  the 
“touch”  in  Paris  and  Vienna.  Finished 
goods  are  marked,  in  a few  minutes,  without 
the  smallest  possible  injury  to  work,  how- 
ever elaborate.  It  is  much  to  be  regretted  that 
Goldsmiths’ -hall  has  not,  long  ago,  taken  steps 
legally  to  adopt  a similar  system. 

I now  turn  to  the  proposal,  on  the  part  of 
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Mr.  Goschen,  to  establish  a system  of  Hall- 
marking in  India  for  goods  intended  to  be 
introduced  into  the  United  Kingdom,  a pro- 
posal which,  as  might  be  expected,  has 
met  with  considerable  opposition,  not  only 
on  the  part  of  the  Indian  Government, 
but  also  on  the  part  of  native  manufac- 
turers. 

The  proposal,  doubtless  well  intentioned, 
under  an  earnest  desire  to  open  the  British 
market  to  her  Majesty’s  Indian  subjects  is,  to 
my  mind,  altogether  impracticable.  Such 
evidently  is  the  well-considered  opinion  of  the 
Indian  Government.  “ No  compulsory  sys- 
tem ” (I  quote  the  opinion  of  the  Indian 
Government),  “ would  be  possible  in  India. 
No  system  of  assay,  under  Government  regu- 
lation, has  ever  been  in  operation  in  that 
country  ; it  is  not  now  desired  by  the  trade  in 
India,  or  by  the  purchasers  of  Indian  gold 
and  silver  wares,  and  it  would  necessarily 
•operate  unequally  and  unfairly  in  a country 
of  long  distances,  costly  transit,  and  wide 
distribution  of  manufacture.”  Again,  the 
questions  of  locality  of  Hall-marking  cen- 
tres— in  India  there  are  only  two  mints 
(Calcutta  and  Bombay)— and  of  fees  to  be  paid, 
present,  as  it  seems,  insuperable  objections  to 
the  establishment  of  assay  offices.  A glance 
■at  a map  of  India  should  decide  the  first 
question  at  once,  and  the  second  is  decided  by 
the  fact  that  no  reasonable  fee  could  possibly 
pay  expenses,  if  marking  were  confined  only 
to  goods  intended  for  exportation.  It  must  be 
recollected  that  the  vast  body  of  Indian  silver- 
smiths are  of  the  small  trader  class,  spread 
over  the  vast  empire.  The  silver  used  by 
them,  from  time  immemorial,  is  obtained  by 
melting  rupees  ; the  solder  is  necessarily  of  an 
inferior  quality,  and  every  worker  is  “a  law 
unto  himself,”  both  as  respects  its  quality  and 
quantity.  The  “art”  of  the  silversmith,  in 
India,  is  regarded— not  the  exact  quality  of 
material.  I refer  to  this  as  a conclusive 
proof  that  no  hard  and  fast  line  can  be  drawn 
nearly  approximating  to  the  rupee  standard. 
The  conclusion,  I submit,  is  that  our  laws 
must  be  altered,  and  that  India  should  not 
move  in  the  matter  at  all,  excepting  hereafter, 
by  publishing  fully  the  conditions  under  which 
goods  can  be  consigned  for  sale  in  the  United 
Kingdom  when  our  law  has  been  reformed. 
Before  leaving  the  subject,  it  is  important  that 
importers  should  fully  understand  that  buyers 
in  England  take  but  little  interest  in  work 
covered  over  with  native  gods,  but  that  they 
incline  more  and  more  to  old  English  designs, 


and  that  plain  work  sells  more  readily  than 
that  of  an  ornamental  character. 

However,  whether  Indian  silverware  will  sell 
or  not,  can  only  be  decided  by  experience. 
The  policy  of  our  Government  manifestly  is  to 
provide  that  there  shall  be  no  legal  hindrance 
to  the  enterprise  by  which  alone  that  expe- 
rience is  to  be  gained.  Nothing,  in  my  judg- 
ment, would  be  more  impolitic  than  for  the 
Indian  Government  to  move  in  the  matter. 

The  Colonies. 

As  in  India,  so  in  the  Colonies,  no  laws  pre- 
vail (other  alas  ! than  Customs  duties)  with 
reference  to  the  manufacture  or  sale  of  plate. 
With  the  exception  of  Canada,  there  is  a 
steady,  though  limited,  demand  for  home- 
made work.  In  Canada,  however,  our  Hall- 
mark is  objected  to,  for  the  reason  that  when, 
as  good  customers  to  England,  it  prevailed,  it 
was  forged  by  native  and  American  manufac- 
turers, and  thus  it  became  a byeword  and  re- 
proach. The  art  of  the  silversmith  is  very 
little  practised  in  Canada.  Canadian  shop- 
keepers as  a rule,  buy  in  America,  and  insist 
upon  the  mark,  “Sterling — 925/1, oooths,”  a 
mark  easily  protected  in  police  or  county-court. 
Provided  that  our  law  be  altered,  allowing  us 
to  mark  as  desired  by  Canada,  this  trade 
should  at  once  be  recoverable,  seeing  that  we 
could  produce  plate  of  American  style,  to  suit 
the  Canadian  market,  at  a far  less  price  than 
it  can  be  produced  in  America,  owing  to  the 
enhanced  price  of  labour  in  that  country,  as  a 
result  of  a protectionist  policy.  The  Govern- 
ment should  understand  that,  so  long  as  we 
have  a compulsory  system  of  Hall-marking  in 
the  case  of  goods  intended  for  exportation,  no 
trade  with  Canada  is  to  be  expected.  With 
regard  to  plate  imported  into  this  country  from 
our  colonies,  it  may  be  observed  that,  although 
a voluntary  system  of  Hall-marking  has  been 
conceded  to  foreign  plate  of  “oriental” 
design,  Australian  silversmiths  are  still  under 
the  principle  of  compulsion.  This  is  a subject 
seemingly  of  interest  to  the  Colonial  Depart- 
ment. The  colonies  should  demand  to  have 
equal  facilities  extended  to  them  as  have 
already  been,  or  may  be,  extended  to  India. 

The  United  States. 

The  tariff  alone  suffices  to  prevent  any  great 
development  of  trade.  However,  it  is  satis- 
factory to  note  that,  even  in  the  face  of  a tariff 
intended  to  be  prohibitive,  trade  is  done  with 
the  United  States,  no  objection  being  made  to 
our  Hall-mark ; in  point  of  fact,  perhaps,  the 
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Hall-mark  encourages  sales.  No  law  (other 
than  fiscal)  prevails  in  the  States.  Our 
standard  has  been  adopted;  and  the  best 
work  is  always  stamped  “ sterling— 925* 
i,oooths.”  Manufacturers  in  this  country 
■need  not  fear  American  competition,  either  in 
their  own  or  other  markets,  prices  being  pro- 
hibitive. This  has  been  proved  to  be  the  case 
in  Australia,  where,  some  years  ago,  Ameri- 
cans tried  to  introduce  their  goods.  In  Paris, 
Vienna,  Moscow,  and  St.  Petersburgh,  Ameri- 
cans are  doing  good  business.  At  the  last 
Paris  Exhibition,  a large  business  was  done 
by  American  firms  with  wealthy  foreigners  of 
all  nationalties,  showing  that,  with  some 
buyers,  price  is  no  object  ; the  greater  the 
reason  for  a reform  of  our  laws,  so  as  to  permit 
competition  by  our  manufacturers.  Through- 
out the  Continent,  richly  chased  work,  and 
expensively  modelled  work  — a result  of  a 
proper  system  of  education  on  the  part  of  the 
workmen— find  ready  sale. 

The  Continent. 

* Lately,  there  has  been  published  a Parlia- 
mentary paper  entitled  “ Foreign  Countries 
(Gold  and  Silver  Marking)  ” which  should  be 
of  great  interest  to  British  silversmiths.  We 
are  now  in  possession  of  all  the  facts  relating 
to  the  laws  and  regulations  with  regard  to  the 
manufacture  and  sale  of  plate  in  Austria, 
Hungary,  Belgium,  Denmark,  France,  Ger- 
many, Italy,  Holland,  Portugal,  Russia,  Spain, 
Sweden  and  Norway,  and  Switzerland.  A 
glance  at  this  report  should  show  manufac- 
turers why  our  export  trade  is  so  limited. 
During  the  last  fourteen  years,  our  total  ex- 
ports to  all  countries  have  averaged  only 
92,569  ounces  per  annum,  and  the  “ Statistical 
Abstract”  tells  us  that  our  exports  to  the  con- 
tinent have  been  a mere  bagatelle,  a fact 
attributable  alone  to  the  impolicy  of  our  Hall- 
marking laws.  It  is  now  on  record  that  foreign 
standards  all  differ  from  ours,  and,  for  the 
most  part,  theirs  from  each  other,  and  that 
most  countries  have  strict  Hall-marking  sys- 
tems of  their  own,  based,  of  course,  upon 
their  own  standards.  Therefore,  foreigners 
want  neither  our  standard  nor  our  Hall-mark. 
In  no  Continental  country  is  the  tariff  in  any 
degree  prohibitive.  In  France,  the  duty  upon 
imported  silver  plate  is  exactly  the  same  in 
amount  as  that  levied  upon  home-made  work, 
about  6£d.  per  ounce,  including  the  Hall- 
marking fee.  Finished  goods  are  marked  by 
the  “touch.”  With  but  few  exceptions,  all  | 


the  standards  are  lower  than  ours.  Even 
those  exceptions  are  a disadvantage  to  this 
country.  France  marks  *8oo  and  *950,  so 
British  goods,  being  -925,  are  re-marked  in 
France  with  the  stamp  denoting  the  lower 
standard.  In  Austria,  our  plate  is  re-marked 
as  *900. 

But,  the  great  point  of  interest  to  British 
silversmiths  is  to  be  found  in  the  fact  that, 
however  strict  foreigners  may  be  with  regard 
to  plate  exposed  for  sale  in  their  own  country, 
with  the  exception  of  Holland,  Portugal, 
Russia,  and  Switzerland,  they  all  permit  their 
manufacturers  to  make  anything  they  like,  of 
any  quality  ordered,  for  exportation,  and 
Russia  encourages  exports  by  remitting  half 
the  Hall-marking  fees. 

So  the  British  position  is  this  : foreigners 
may  make  what  they  like  for  us,  and,  pro- 
vided it  be  *925,  it  can  be  imported  into  this 
country,  and  can  be  Hall-marked  at  an  ex- 
pense of  a few  pence  ; or,  if  it  be  for  private 
use  or  of  “oriental”  design,  it  can  be  im- 
ported, of  any  quality,  free  from  any  obligation 
of  assay ; whereas  the  British  silversmith 
cannot  make  an  ounce  of  plate  for  a foreigner 
unless  he  be  prepared  to  take  our  standard 
and  our  Hall-mark.  Dealers  in  the  United 
Kingdom  may  buy,  and  expose  for  sale,  foreign- 
made  plate,  which,  “ in  the  opinion  of  Her 
Majesty’s  Commissioners  of  Customs  ” is  of 
“ oriental  ” design,  without  the  obligation  of 
Hall-marking;  but  if  a manufacturer  in  this 
country  make  exactly  similar  plate,  he  and  the 
dealer  are  to  be  fined  ^10  each,  unless  such 
wares  be  Hall-marked.  Imports  here  are  per- 
mitted and  encouraged ; exports  practically 
are  prohibited— at  all  events,  are  permitted 
only  under  conditions  as  render  trade,  in 
many  instances,  impossible.  The  impolicy  of 
this  practice,  I think,  is  undeniable.  If  there 
be  one  thing  more  than  another  which  shop- 
keepers desire  to  conceal,  it  is  the  orgin  and 
locality  of  manufacture.  Shopkeepers  abroad 
might  be  induced  to  give  large  orders  to 
British  manufacturers,  but  when  they  got 
possession  of  the  goods  they  would  be  very 
unlikely  to  proclaim  them  as  British.  They 
would  get  them  marked  in  France,  Russia, 
Austria,  or  elsewhere,  and  sell  them  as  of  their 
own  production.  Hence  a natural  objection 
to  the  British  Hall-mark.  The  policy  of  this 
country,  as  it  seems  to  me,  is  to  encourage 
all  business  which  shall  provide  work  for 
our  workpeople,  and  to  make  for  foreigners 
anything  that  they  may  be  disposed  to 
order. 
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Conclusion. 

To  conclude,  I submit  that  the  time  has 
arrived  for  a thorough  reform  of  our  laws.  It 
is  a recognised  fact  that  Hall-marking,  one  of 
the  most  ancient  institutions  of  this  country,  is 
a good  one,  and  there  is  not  the  slightest  pro- 
posal for  abolishing  it ; but  it  should  no  longer 
be  compulsory.  At  present  it  is  partly  volun- 
tary and  partly  compulsory,  with  the  effect  that, 
during  the  last  ten  years,  4,570,000  ounces  have 
been  marked  under  the  former  principle,  and 
6,600,000  ounces  under  the  latter — the  former 
simply  under  the  law  of  supply  and  demand. 
The  argument  is  manifest  that,  if  the  public 
demand  and  get  a mark  in  the  one  case,  they 
would  get  it  in  the  other.  One  result  of  reform 
would  be  to  open  the  export  door,  now  closed, 
to  British  enterprise.  But,  under  a system  of 
freedom,  new  uses  might  be  found  for  silver, 
not  necessarily  of  standard  quality.  Furniture 
might  be  ornamented  with  silver ; silver  might 
be  used  artistically  together  with  other  metals, 
a combination  now  illegal.  Under  a voluntary 
system  further  reforms  would  quickly  follow. 
The  “ touch  ” has  been  already  referred  to. 
The  practice  of  breaking  goods  sent  to  hall,  in 
the  event  of  their  being  below  standard,  is  a 
relic  of  barbarism,  and  should  be  abandoned  ; 
it  would  be  unnecessary  under  a voluntary 
system  of  marking.  The  “ date  ” mark  is 
objectionable  ; it  simply  proclaims  goods  to  be 
“old  stock,”  if  they  be  not  quickly  disposed 
of.  True  it  is  that  the  second-hand  dealer  of 
to-day  trades  upon  “ old  marks,”  to  the  delight 
of  collectors,  and  that  Elizabethan  plate,  how- 
ever ugly,  has  a trade  value  of  £20  per  ounce, 
as  a result  of  the  mark  alone.  Personally,  I 
enter  a protest  against  perpetuating  a system 
only  useful  to  second-hand  dealers  of  future 
generations. 

“ As  though  there  were  a tie. 

And  obligation  to  posterity, 

We  get  them,  bear  them,  breed  and  nurse; 

What  has  posterity  done  for  us 

That  we,  lest  they  their  rights  should  lose, 

Should  trust  our  neck  to  gripe  of  noose  ? ” 

Far  better  that  we  should  leave  to  posterity 
good  work,  of  really  artistic  merit,  than  work, 
the  only  value  of  which  is  comprehended  in  a 
date  mark. 

The  “ locality  ” mark  is  even  more  objection- 
able, as,  practically,  it  creates  a monopoly  for 
the  London  mark,  which  is  preferred  by  dealers, 
as  signifying  “London  made.”  Sheffield 
manufacturers  constantly  send  goods  to  be 
marked  in  London,  so  that  they  may  be 
sold  as  “London”  made.  The  trade  stipu- 


lates for  the  “ London  ” mark.”  The  maker’s 
mark  is  also  open  to  objection.  At  present, 
if  there  be  several  partners  in  a firm,  the 
initials  of  all  the  partners  have  to  be  stamped 
on  goods.  A registered  “ trade-mark  ” would 
be  far  better.  In  point  of  fact,  in  the  case  of 
silver,  all  that  is  required  is  the  “ trade-mark  ” 
of  the  maker,  and  the  “ lion,”  signifying 
standard,  and,  if  a lower  standard  be  adopted, 
some  device  indicating  that  standard.  In  the 
case  of  gold  wares,  the  “trade-mark”  and 
figures  indicating  the  quality — 22,  18,  15,  12, 
or  9 carats  fineness,  and  perhaps  a “ leopard’s 
head  ” — would  suffice.  These  are  details  best 
settled  by  the  Board  of  Trade. 

The  license  tax,  of  course,  should  be 
abolished.  The  only  raison  d'etre  of  this 
tax  was  because  traders  dealt  in  excisable 
articles.  The  duties  having  been  abolished, 
there  is  no  raison  detre  whatever. 

Lastly,  a new  Act  of  Parliament  is  required. 
At  present,  the  trade  is  governed — I would 
suggest  misgoverned — by  at  least  thirty-eight 
unrepealed  enactments.  This,  again,  is  a 
matter  for  the  Board  of  Trade,  and,  if  the 
Board  be  of  the  same  opinion  now  as  when 
Sir  Thomas  Farrer  and  Dr.  Giffen  represented 
it  before  the  Select  Committee  of  1878-9,  it 
cannot  be  doubted  what  sort  of  Act  the  new 
Act  will  be.  That  it  will  be  drawn  upon  the 
lines  of  freedom  of  trade  is  assured.  It  will 
be  a reforming  Act.  I plead  only  for  reform. 
I plead  for  what  will  be,  practically,  perfect 
freedom  of  trade  in  the  precious  metals.  Of 
course,  no  new  country  would  propose  to  regu- 
late the  gold  and  silver  trades  by  law.  But  I 
am  reminded  of  the  wise  words  of  Lord 
Macaulay  : — 

“The  world  is  full  of  institutions  which,  though 
they  ought  never  to  have  been  set  up,  ought  not  to 
be  rudely  pulled  down,  and  that  it  is  often  wise,  in 
practice,  to  be  content  with  the  mitigation  of  an 
abuse  which,  looking  at  it  in  the  abstract,  we  might 
be  impatient  to  destroy.” 


APPENDIXES.— No.  1. 

The  following  Table  shows  the  [various 
Standards  of  Gold  and  Silver  in  Thou- 
sandths. 

The  United  Kingdom. 

Gold.  Silver. 

•9U  - *959 

•834  *925 

•750  — 

•625  — 

•500  — 

•375  — 
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A ustna  -Hungary. 


•920  . . 

•840  . . 

•750 

• *950 

. *900 

*8oo 

•580  . . 

. 750 

*80O  . . 

Belgium. 

. *900 

•800 

7^0  , , 

•585  .. 

Den?nark. 

•826 

•920  . . 

France. 

•QCO 

•840  . . 

► 7JV 

•800 

750  .. 

•583  •• 

— 

•583  .. 

Germany. 

, *8oo 

Italy. 

"950 

-900 

*800 

Holland. 


•916 

*833 

750 

•583 


Portugal. 

*916 

-833 

*8oo 

Russia. 

*910 

'880 

*840 


For 


exports) 


•916*66 
•800  . , 

333  • 

•990  . 
•920  . , 
•820  . , 
720  . 
•560  . 


•934 

•833 


•900 

•750 

•500 


Spain. 

•916  -916 

•750  *750 

- 738 


Sweden  and  Norway. 

‘968  *820 

833  - 

75°  — 


Switzerland. 

750  

583  


•875 

•800 


No.  2. 

Hall-marking  is  a voluntary  institution  in  Belgium, 
Denmark,  Germany,  and  Italy.  In  Austria,  Hun- 
gary, France,  and  Sweden  and  Norway,  it  is  volun- 
tary for  exports.  In  Spain,  imports  and  exports  are 
free.  In  Holland,  a full  drawback  of  duty  is  allowed 
upon  exports.  In  Russia,  half  the  Hall-marking 
fees  are  returned  upon  goods  intended  for  exporta- 
tion. The  only  countries  in  which  Hall-marking  is 
obligatory,  alike  for  home  use  and  exportation,  are 
the  United  Kingdom,  Holland,  Portugal,  Russia, 
and  Switzerland. 

No.  3. 

Assay  by  the  “touch,”  especially  in  the  case  of 
finished  goods,  is  the  practice  in  Austria,  Hungary, 
Belgium,  France,  Italy,  Holland,  Portugal,  Russia, 
Spain,  and  Switzerland. 

No.  4. 

As  has  been  stated,  the  tariffs  of  foreign  countries 
are  very  small,  in  most  cases,  as  in  France,  being  the 
same  as  the  duties  payable  upon  home-made  goods. 
In  Denmark,  Sweden,  and  Norway,  commercial 
travellers  showing  patterns  have  to  take  out  a license 
to  trade,  and  to  pay  duty  upon  those  patterns,  which 
duty  is  returned  when  re-passing  the  frontier. 


DISCUSSION. 

Sir  George  Birdwood  said:— I really  have 
nothing  to  say,  to  justify  my  responding  to  the 
courteous  invitation  of  the  chairman  to  open  the 
discussion  this  evening,  unless  it  be  to  take  advantage 
of  the  opportunity  offered  me  to  express,  as  I am 
sure  I may  do,  on  behalf  of  the  Indian  Section  of 
the  Society  of  Arts,  the  pleasure  it  has  given  us  to 
be  addressed  by  Mr.  Edward  Watherston  on  a sub- 
ject which  he  has  so  completely  made  his  own.  The 
abolition  of  the  duties  on  gold  and  silver  plate  is  a 
great  thing  to  have  accomplished,  and  of  Mr.  Edward 
Watherston  it  may  be  said,  with  literal  truth,  “Alone 
he  did  it!”  I well  recollect  the  first  meeting  he 
called,  in  October,  1876,  to  agitate  the  question,  and 
the  scorn  and  derision  with  which  he  was  assailed  for 
it  by  his  brother  craftsmen  in  this  country.  Fading  in 
his  appeal  to  “ the  trade,”  Mr.  Edward  Watherston 
then  commenced  his  series  of  incisive  letters  in  the 
Times , and  these  at  once  made  a deep  impression 
in  India ; and  ever  since  then  he  has  found  in 
the  Indian  authorities  his  best  allies  in  the 
movement  with  which  his  name  will  always  be  so 
honourably  associated.  In  1877,  he  read  his  notable 
paper  before  the  Social  Science  Congress  at 
Aberdeen ; and  it  had  an  immediate  effect  on  public 
opinion  in  this  country.  In  fact,  the  paper  re- 
ceived the  cordial  support  of  the  whole  Press  of  the 
United  Kingdom,  except,  if  I remember  rightly,  the 
Pawnbrokers'  Gazette.  In  1878,  Sir  Stafford  North- 
cote  gave  Mr.  Watherston  a Select  Committee,  and 
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its  report,  published  in  1879,  was  the  death-knell  of 
the  plate  duties.  In  1881,  Mr.  Edward  Watherston 
read  his  paper,  based  on  the  report  of  the  Select 
Committee,  before  the  British  Association  at  York ; 
and  followed  it  up  by  a ceaseless  succession  of  letters 
to  the  Times  and  other  newspapers,  until  the  duties 
were  finally  abolished  last  year  by  Mr.  'Goschen. 
Looking  through  my  boxes  at  home,  and  at  the  India- 
office  to-day,  I calculated  that  Mr.  Watherston  has 
written  in  the  Times  and  other  leading  journals,  not  less 
than  1,000  letters  in  advocacy  of  the  abolition  of  the 
duties.  Passing  to  this  evening’s  paper,  I will  frankly 
express  my  regret  that  it  is  not  treated  with  the 
encyclopaedic  elaboration  of  detail  Mr.  Watherston 
could  easily  have  given  it,  and  which  would  have 
made  it  invaluable  for  ready  reference  in  future  ; but 
in  every  line  it  bears  the  stamp  of  a writer  who  is  a 
thorough  master  of  his  argument,  and  its  interest  is 
probably  enhanced  by  its  being  less  an  historical  and 
statistical  exposition  of  the  questions  with  which  it 
-deals  than  a trenchant  expression  of  Mr.  Wather- 
ston’s  well-matured  views  and  opinions  on  them. 
After  all,  for  practical  purposes,  that  was  probably 
the  preferable  form  to  give  his  paper.  I am  still,  in 
spite  of  the  great  weight  of  opinion  on  the  other  side, 
a warm  supporter  of  Hall-marking.  I have  there- 
fore been  particularly  gratified,  while  hearing  Mr. 
Watherston  read  his  paper,  to  find  how  much  he  has 
modified  his  old  opposition  to  this  sound  and  salutary 
usage  of  his  ancient  craft.  In  fact,  it  seems  to  me  that 
Mr.  Watherston  no  longer  really  objects  to  Hall- 
marking. He  advocates  the  stamping  of  gold  and 
silver  plate  with  their  actual  degree  of  fineness,  only 
he  would  prefer  the  use  of  private  stamps  for  the 
purpose  to  any  official  stamp,  such  as  that  of  the 
time-honoured  Goldsmiths’  Company  of  London. 
Surely,  if  there  is  to  be  any  guarantee  mark  of 
genuineness  on  gold  and  silver  plate,  every  purchaser 
would  prefer  an  official  stamp,  or  “Hall-mark  ” as  we 
call  it,  to  a manufacturer’s  own  punch-mark.  No  one 
would  ever  dream  of  appealing  against  the  former, 
while  the  latter  would  always  be  subject  to  suspicion, 
demurrence,  and  delay.  True  Mr.  Watherston  says 
that  he  would  not  make  “ Hall-marking  ” any  longer 
compulsory,  and  would  allow  it  to  be  voluntary.  But 
this  is  quite  an  illusory  qualification,  and  should  im- 
pose on  no  one.  If  there  is  to  be  a guarantee  stamp, 
that  is  a “Hall-mark,”  at  all,  no  manufacturer  of 
gold  and  silver  plate  could  avoid  using  it  without 
thereby  at  once  standing  self-condemned.  In  fact,  it 
is  sheer  absurdity  to  talk  of  voluntary  “Hall- 
marking.” Mr.  Watherston  tells  us  that  voluntary 
“Hall-marking  ” exists  already.  Yes,  but  that  is  in 
respect  to  jewelry,  which  is  legally  exempt  from  it ; 
because  in  jewelry  the  artistic  elaboration,  and 
therefore  worth  of  the  work  is  out  of  all  proportion 
to  the  value  of  the  gold  and  silver  employed  on  it. 
No  honest  purpose, # therefore,  would  be  served  by 
“ Hall-marking  ” jewelry ; and  in  fact,  if  I ever  find 
it  “Hall-marked,”  I always  suspect  some  sinister 
intention  in  so  ostentatious  a piece  of  super- 


erogation. On  the  other  hand,  in  regard  to  plate 
we  must  insist  on  “Hall-marking,”  or  “guarantee 
marking”  of  some  kind  or  other.  Gold  and  silver 
are  recognised  among  all  civilised  people  as  the  most 
convenient  representatives  of  value,  and  no  prudent 
person  would  ever  think  of  purchasing  gold  and  silver 
plate  without  reference  to  their  bullion  value,  that 
is,  the  standard  of  purity  of  the  articles,  irrespective 
of  their  artistic  merit ; and  it  is  of  the  first  import- 
ance, therefore,  to  provide  the  public  with  the  means 
of  quickly  and  accurately  ascertaining  their  intrinsic 
worth ; and  this  can  be  done  only  by  some  such 
system  of  Hall-marking  as  has  been  in  use  in 
England  for  nearly  600  years;  and  possibly  from 
the  time  of  the  Roman  conquest  of  the  country. 
The  present  system  no  doubt  requires  modifica- 
tion. We  have  five  marks  on  our  plate.  The 
first  is  the  “duty  mark,”  the  sovereign’s  head,  and 
that,  of  course,  goes  off  with  the  abolished  duties. 
The  second  is  the  mark  of  the  standard  of  purity. 
This  is  the  “ lion  passant ,”  for  gold  of  the  old 
standard,  22  carats,  and  sterling  silver  of  n oz. 
2 dwts.  ; and  there  are  other  distinguishing  marks 
for  the  gold  and  silver  of  the  new  standards  of  1845. 
These  standards  require  some  modification  to 
meet  the  necessities  of  India  and  the  colonies; 
and  I would  also  adopt  the  continental  plan  of 
expressing  the  standards  of  purity,  or  degrees  of 
fineness,  in  thousandth  parts  ; but,  as  far  as  possible, 
the  old  historical  standard  marks  should  still  be  re- 
tained. The  third  is  the  “Hall-mark,”  or  official 
stamp,  which,  in  England,  can  be  applied  at  Birming- 
ham, Chester,  Exeter,  London,  Newcastle,  Norwich, 
Sheffield,  and  York  ; in  Scotland,  at  Edinburgh  and 
Glasgow ; and  in  Ireland,  at  Dublin.  Surely  these 
are  enough  centres  of  official  stamping  to  suit  the 
convenience  of  every  manufacturer  in  the  United 
Kingdom ; and  they  could  be  easily]multiplied.  It  is 
useless  to  complain  of  local  manufacturers  having  to 
go  a long  distance  to  obtain  a “Hall-mark,”  when, 
in  the  same  breath,  Mr.  Watherston  tells  us  that 
Sheffield  manufacturers  send  their  wares  voluntarily 
to  be  stamped  in  London,  instead  of  at  Sheffield, 
where  an  assay  office  has  existed  , ever  since  1873-4. 
The  “ Hall-mark  ” of  the  London  Goldsmiths’ 
Company  is  the  famous  “leopard’s  head.”  The 
fourth  is  the  “ date  mark,”  which,  in  the  United 
Kingdom,  is  everywhere  a letter  of  the  alphabet. 
Mr.  Watherston  would  remove  it,  because  he 
says  it  is  of  no  use  except  to  dealers  in  second- 
hand plate.  But  they  are  a most  important  body 
of  men,  and  are  growing  every  year  in  import- 
ance, and  not  only  because  there  is  nothing  which 
purchasers  more  prize  in  plate,  after  its  genuineness, 
than  authentic  proof  of  its  date  of  manufacture,  but  also 
because,  in  every  British  industry,  we  seem,  nowa- 
days, to  be  failing  in  the  competition  with  Conti- 
nental manufacturers,  and  so  are  becoming  more  and 
more  dependent  on  second-hand  trade.  The  fifth, 
and  last  mark  on  plate,  is  the  “maker’s.”  This 
is  generally  his  initials.  Initials  are  not  artistic, 
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especially  where  there  are  many  of  them  ; and  I would 
allow  the  use  of  a trade-mark  instead  ; and  I would 
insist  on  a mark  identifying  the  actual  place  of  manu- 
facture being  combined  with  the  maker’s  mark.  I 
would  do  this,  not  only  to  invest  articles  of  plate  with 
one  more  charm  of  historical  association,  but  to  stimu- 
late local  pride  in  the  productions  of  our  manufacturing 
fowns.  In  every  way  we  should  seek  to  encourage 
personal  pride,  local  pride,  and  national  pride  in 
our  home  manufactures,  as  the  very  best  means 
of  promoting  their  genuineness  and  artistic  character. 
The  place  mark  should  be  the  borough  arms.  Hall- 
marking of  some  description  is  absolutely  neces- 
sary in  India  if  that  country  is  to  derive  any  great 
advantage  from  the  abolition  of  the  plate  duties ; 
and  if  it  is  not  insisted  on  now  that  these  duties  have 
been  removed,  the  indigenous  goldsmiths’  art  in 
India,  except  as  regards  jewelry,  will  be  rapidly 
destroyed,  just  as  the  Indian  carpet-weaving  industry 
has  been.  The  native  manufacturers  of  gold  and 
silver  plate  in  India  are  not  the  exporters  of  it ; they 
simply  execute  orders  for  the  exporters,  who 
mostly  are  Englishmen.  In  working  for  their  own 
people  the  native  goldsmiths  use  gold  and  silver  of 
absolute  purity.  They  are  bound  to  do  so  by  the 
force  of  their  religion  the  ritualistic  obligations 

of  their  sacro-sanct  craft : and  also  by  the  thorough 
knowledge  every  Hindu  possesses  of  the  quality  and 
value  of  the  precious  metals.  In  appraising  gold  and 
silver  work  and  gems,  a Hindu  or  Parsi  lady  will  not 
err  one  per  cent,  in  values  of  thousands  and  tens 
of  thousands  of  rupees.  But  it  is  quite  different 
when  the  native  goldsmith  works  for  foreign  exporters. 
Then  he  has  no  standard  of  purity  binding  on  him, 
and  the  exporter  is,  in  most  cases,  entirely  at  his 
mercy.  This  has  been  shewn  to  be  the  case  over  and 
over  again ; and  exporters  at  Calcutta,  Madras,  and 
Bombaynaturallyshrinkfromtherisk  of  sendinglndian 
gold  and  silver  plate  to  England,  which  on  reaching 
the  Customs-house  may  be  condemned  and  returned 
upon  their  hands.  Already,  on  this  account,  Indian 
silver  has  become  greatly  discredited  in  this  country  ; 
and  that  discredit  would  never  be  removed  by  abolish- 
ing Hall-marking  altogether.  If  that  were  done, 
the  manufacture  of  plate  in  India  would  be  concen- 
trated in  foreign  houses  at  Calcutta,  Madras,  and 
Bombay ; and  the  native  goldsmiths  all  over  the 
country  would  be  starved  to  death,  and  their  art 
perish  with  them.  No,  the  proper  course  is  to 
multiply,  as  on  the  Continent,  the  standards  of 
purity  of  gold  and  silver,  and  down  so  low  as  a five - 
hundred  thousandth,  or  one-half  the  intrinsic  fineness 
-of  the  metal ; and  to  establish  assay  offices  at 
Calcutta,  Madras,  Bombay,  and  other  convenient 
<entres  such  as  Lahore,  Delhi,  Kurrachee,  See., 
for  the  authentication  of  any  plate  brought  to  them  ; 
this  being  compulsory  only  for  articles  for  the  export 
trade.  No  Hall-marking  is  needed  for  native  Indian 
purchasers,  unless  for  those  of  them  who,  in  conse- 
quence of  their  having  received  an  English  education, 
have  lost  the  accomplishments  of  their  vernacular 
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culture.  As  already  said,  Hall-marking  is  not 
required  for  jewelry,  which  forms  the  bulk  of  the 
goldsmiths’  wares  purchased  by  Anglo-Indians  in 
India.  The  assay  in  India  can  be  indefinitely  simpli- 
fied ; and  if  native  Indian  assayers  were  employed,  the 
“touch”  test  might  be  absolutely  relied  upon.  I 
have  not  only  had  as  great  an  experience  as  almost 
any  London  goldsmith  in  dealing  in  plate — all  of  it 
Indian  plate,  of  course— but  I have  largely  manu- 
factured it  myself,  in  the  sense  of  having  for  years 
had  numbers  of  native  Indian  craftsmen  employed 
under  my  responsible  superintendence,  in  the  produc- 
tion of  articles  of  plate  and  jewelry ; and  I always 
found  that  I could  rely  on  the  “ touch  test,”  in  their 
hands,  as  implicitly  as  on  the  Bombay  Mint  assay. 
The  same  standards  should  be  used  in  India  as  in 
England,  and  the  same  standard  and  date  marks ; and 
similar  Hall,  and  makers,  and  place  marks.  Care  only 
should  be  taken  that  the  new  marks  for  the  new 
standards  should  include  such  as  are  objects  of 
veneration  among  the  Hindoos ; up  to  which  they 
would  therefore  instinctively  desire  to  raise  the 
purity  of  the  gold  and  silver  wrought  by  them. 
Such  marks  would  be  the  fleur-de-lis  [Welsh  leek], 
the  shamrock,  the  trident,  the  lotus,  wheel,  and 
swastika ; and  some  of  these  sacred  emblems  should 
stand  for  the  highest  standards  of  fineness  in  gold  and 
silver.  The  “ Hall-marks”  used  at  Calcutta,  Madras, 
&c.,  should  also  be  distinctively  Indian,  as  the  ele- 
phant, tiger,  peacock,  and  cobra ; and  of  course, 
the  mark  of  the  place  of  manufacture,  and  maker’s 
mark  would,  if  used  at  all,  be  Indian  in  character. 
Let  all  those  who  would  refrain  from  intro- 
ducing Hall-marking  in  India  just  think  of  the 
convenience  its  adoption  would  be  to  the  ex- 
porter of  Indian  plate  into  the  United  Kingdom 
All  his  hesitations,  anxieties,  and  risks  would  at  once 
be  at  an  end.  The  official  Indian  “ Hall-mark,” 
whether  of  Calcutta,  Madras,  or  Bombay,  See., 
stamped  on  his  goods,  he  would  be  able  to  export 
them  freely  into  the  United  Kingdom,  now  prac- 
tically closed  against  them,  and  with  the  certainty 
of  obtaining  a very  high  profit  on  them ; on 
account  of  the  cheapness  with  which  plate  of  the 
highest  artistic  quality  can  still  be  made  by  the 
native  goldsmiths  of  India.  The  benefit  of  all  this 
to  India  itself  would  be  enormous,  and  imme- 
diately ^become  apparent.  In  a word,  if  we  could 
guarantee  the  degree  of  fineness  or  purity  of 
articles  of  plate  made  in  India,  they  would 
hold  their  own  against  the  competition  of  the 
whole  world ; for  nowhere  else  can  objects  in 
gold  and  silver  of  high  artistic  merit  be  produced 
at  so  extraordinarily  low  a cost.  In  work  of  the 
minutest  elaboration,  it  never  exceeds  the  weight  of 
the  metal  used  on  it  expressed  in  rupees ; while 
the  average  cost  is  from  a quarter  to  one-half  the 
weight  of  the  metal.  I feel  very  deeply  on  this 
question  of  Hall-marking.  In  the  consideration  of 
this  and  analogous  questions,  I have  all  my  life  in- 
stinctively identified  myself  with  the  interests  and 
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sentiments  of  the  people  of  India;  and,  standing  in 
their  place  of  artistic  mastery  and  commercial  ser- 
vitude, I see  clearly  that  if  we  do  not  protect  their 
plate  industry  by  Hall-marking,  incalculable  injury 
will  slowly,  but  surely,  be  inflicted  on  them  ; while, 
if  we  make  Hall-marking  compulsory — of  course  for 
the  export  plate  only  — we  may  yet  redeem  from 
perdition  the  great  goldsmith’s  art  for  which  they 
have  been  immemorially  famous,  but  which,  owing 
to  the  various  adverse  influences  of  our  supremacy 
on  the  sumptuary  industries  of  India  generally, 
has  ever  since  1813,  when  the  East  India  Company’s 
monopoly  was  abolished,  been  in  a state  of  enforced 
decay.  Hall-marking,  will,  I believe,  provide  it  with  a 
veritable  Palladium.  I do  not  approach  this  question 
from  the  side  of  political  economy  and  statistical 
science,  or  of  administrative  convenience.  What  I see 
beyond  and  above  all  these  weighty  considerations  is 
that  if  one  after  another  you  destroy  the  hereditary  arts 
of  a people,  and  their  whole  indigenous  culture,  you 
destroy  their  historical  individuality  ; and  that  the 
paramount  duty  of  every  ruler  is  not  so  much  to 
ensure  the  material  prosperity  of  a people,  as  to  safe- 
guard their  spiritual  health,  wealth,  and  happiness, 
or,  in  more  familiar  words,  to  save  their  soul  alive  ; 
for  the  self-existent  activities  (industrial,  literary, 
and  religious),  habits,  and  character  of  a people  are 
the  only  sure  foundations  of  national  riches  and 
greatness,  and  the  only  trustworthy  guides  through 
the  deep  darkness  of  a nation’s  destiny. 

Mr.  T.  H.  Thornton  C.S.I.,  said  he  had  taken  a 
great  interest  in  this  question  for  many  years,  and 
was  one  of  the  first  in  India  to  move  in  the  matter 
of  the  abolition  of  the  duty  on  silver  plate,  though 
Mr.  Watherston  had  done  so  previously  in  England. 
Sir  George  Birdwood’s  speech,  able  and  interesting 
as  it  was,  had  entirely  failed  to  convince  him  that 
there  was  any  necessity  for  compulsory  Hall-marking 
with  all  its  attendant  inconveniences  and  objection- 
able restrictions.  Sir  George’s  main  argument  was 
the  protection  of  the  purchaser,  but  that  would  be 
effected  by  the  voluntary  system ; he  need  not 
purchase  without  the  Hall-mark.  Then  it  seemed 
absurd  to  insist  upon  one  silver  standard.  The 
standards  in  silver  as  in  gold,  should  be  multiplied  to 
suit  present  requirements.  Again,  Sir  George  had 
advocated  a number  of  complicated  signs  to  indicate 
the  locality,  the  name  of  the  maker,  and  other 
details ; but  it  seemed  to  him  that  the  mark  should 
be  as  simple  as  possible,  so  that  any  one  could 
understand  it  without  professional  training  and  know 
at  once  the  quality  of  the  metal  which  was  guaranteed, 
whether  -925  or  -900,  or  -8oo,  as  the  case  may  be. 
The  argument  that  the  symbols  were  valuable  as 
showing  where  an  article  was  made,  &c.,  seemed  to 
be  disposed  of  by  the  fact  mentioned  by  Mr. 
Watherston,  of  Sheffield  manufacturers  sending  their 
goods  to  London  to  be  marked,  in  view  to  their 
being  passed  off  as  London  made.  Assay  should  be 
by  touch,  and  scrape  and  parting  atolished  for  ever, 


as  barbarous.  He  cordially  agreed  with  all  the  pro- 
posals put  forward  by  Mr.  Watherston. 

Mr.  William  Botly  said  he  had  always  taken  a 
great  interest  in  the  silver-plate  industry,  his  family 
having  been  engaged  in  it  for  four  generations.  He 
had  followed  Mr.  Watherston’s  efforts  from  the  first 
with  great  sympathy,  and  congratulated  him  on 
having  lived  to  see  one  of  his  main  objects  accom- 
plished— the  abolition  of  the  duty.  He  hoped  that, 
with  certain  safeguards  which  he  would  probably  see 
his  way  to  adopt,  his  further  proposal  would  also  be 
carried  out.  Nothing  should  be  done  to  restrict  the 
manufacture  or  trade  of  this  country  or  any  other, 
but  all  existing  restrictions  should  be  abolished. 

Sir  Charles  Bernard,  K.C.S.I,  said  this  question 
was  of  importance  to  India,  and  he  was  glad  to  hear 
of  the  development  of  trade  which  had  followed 
the  abolition  of  the  duty,  a point  which  he  thought 
would  be  new  to  many.  The  Indian  Section 
of  the  Society  were  especially  indebted  to  Mr. 
Watherston  for  what  he  had  done  for  India,  and 
they  would  all  join  in  his  hope  that,  before  long, 
compulsory  Hall-marking  would  cease.  He  believed 
the  silver  trade  in  England  were  not  unfavourable  to 
the  duty,  and  there  was  a good  deal  to  be  said  for  it, 
being  a duty  on  a luxury  purchased  by  the  rich.  He 
believed,  therefore,  that  had  it  not  been  for  the 
claims  of  India  it  would  not  have  been  removed. 
He  went  entirely  with  the  proposal  to  abolish  com- 
pulsory Hall-marking.  The  Americans  did  very 
well  without  it ; they  put  the  quality  of  the  silver  on 
the  article,  and  they  had  developed  a large  trade  in 
Europe  in  silver  plate  ; and  in  Paris  and  other  places, 
notwithstanding  the  high  cost  of  labour  in  America, 
they  had  succeeded  in  pushing  their  wares  to  the 
disadvantage  of  English  traders.  It  was  never 
suggested  that  there  should  be  Hall-marking  over 
the  whole  of  India,  but  if  Indian  plate  were  sent  to 
this  country,  unless  it  were  in  the  shape  of  jewelry 
or  artistic  work,  it  was  subject  to  the  English  law, 
under  which,  if  not  bearing  the  Hall-mark,  it  was 
broken  up.  To  get  rid  of  the  difficulty,  it  was  sug- 
gested that  at  certain  sea  ports  there  should  be 
assay  offices,  which  should  place  an  Indian  Hall- 
mark on  the  goods  that  exporters  might  present  for 
assay  ; such  a Hall-mark  was  to  free  the  goods  from 
liability  to  the  British  Hall-marking  rules.  That 
would  certainly  be  a convenience  to  exporters,  but  it 
would  be  much  better  for  the  compulsory  system  to 
be  abolished  altogether.  The  object  was  to  render 
it  easy  for  the  Indian  trader  to  export  his  goods  to 
England ; but  the  great  majority  of  Indian  silversmiths 
were  small  men,  and  it  would  be  quite  impossible 
for  them  to  send  their  wares  to  any  number  of  centres 
which  could  possibly  be  established ; and  if  com- 
pulsory marking  were  insisted  on,  it  would  abso- 
lutely stifle  this  industry,  which  was  now  increasing 
and  improving.  Last  year,  at  any  rate,  the  general 
feeling  of  the  British  trade  was  to  keep  up  the  system 
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of  Hall-marking,  and  he  did  not  wonder  at  it,  because 
restrictions  of  this  kind  always  tended  to  keep  the 
trade  in  the  hands  of  the  large  manufacturers; 
whereas  if  it  were  removed,  he  believed  artistic  silver 
ware  would  be  made  in  many  places,  even  in  England, 
where  it  was  not  made  at  present.  So  far  as  he  could 
judge,  the  general  opinion  in  India  would  accord 
with  the  views  expressed  in  the  paper.  Trade  marks 
on  silver  ware  were  not  unknown  in  India.  The 
firm  of  Hamilton  and  Co.,  jewellers,  of  Calcutta, 
had  used  an  elephant  as  their  trade  mark  for  genera- 
tions, and  that  mark  was  known  in  most  parts  of 
the  civilised  world  as  a guarantee  of  quality.  English 
makers  might  do  the  same,  and  in  this  way  the 
melancholy  fate  of  the  confiding  purchaser  alluded 
to  by  Sir  George  Birdwood  would  be  prevented. 

Mr.  \V.  Martin  Wood  said  that  having  taken  some 
part  in  this  agitation,  he  congratulated  the  Society 
on  the  assistance  it  had  afforded,  and  the  results 
attained.  But  it  had  taken  a great  many  years 
to  push  forward  to  success  a cause  which  had  been 
acknowledged  to  be  a good  one  ever  since  the  Report 
of  the  Select  Committee  of  1878.  References  had 
been  made  to  the  British  and  other  associations 
through  which  Mr.  Watherston  had  worked;  but  he 
should  like  to  mention  another  body  which,  through 
his  aid,  had  rendered  good  service,  viz.,  the  East 
Indian  Association;  the  efforts  of  that  body  had 
told  with  more  direct  impact  on  the  authorities, 
because  of  its  Council  being  directly  connected 
with  India.  He  was  sorry  to  be  obliged  to  differ 
from  such  high  authorities  as  Mr.  Goschen  and  Sir 
George  Birdwood  on  the  subject  of  Hall-marking 
gold  and  silver  plate  in  India ; but  he  preferred 
the  direct  opinion  of  the  Government  of  India,  as 
quoted  in  the  paper,  which  covered  nearly  the 
whole  field  of  argument.  If,  however,  some  system 
of  assay  and  marking  has  to  be  devised  for  India, 
perhaps  the  Chairman  could  say  whether  each 
collector’s  office  could  be  furnished  with  the  materials 
to  apply  the  test  by  “ touch;  ” if  so,  it  might  be 
feasible ; but  if  it  were  left  to  be  applied  at  the  port, 
it  would  involve  unpacking  and  repacking,  and  no 
end  of  trouble.  He  was  quite  alive  to  the  risk  the 
purchaser  ran,  but  there  were  two  or  three  obvious 
expedients  to  meet  the  case.  First,  there  was  the 
character  of  the  makers  themselves ; then  there 
was  the  easy  method  of  testing  by  touch,  which  could 
be  accomplished  by  any  efficient  chemist;  and  there 
was  the  Penal  Code  to  deal  with  cases  of  fraud.  It 
would  be  most  unfortunate  if  the  Indian  Government 
were  pressed,  against  its  better  judgment,  to  raise  a 
new  obstacle  of  this  kind.  Another  objection  to  the 
introduction  of  the  assay  system  was,  that  a great 
deal  of  silver  ware  came  from  the  Native  States  ; and 
it  would  be  an  unnecessary  interference  with  their 
subjects  to  impose  such  restrictions. 

Mr.  C.  Purdon  Clarke,  C.I.E.,  said  he  had  had 
a considerable  amount  of  Indian  plate  pass  through 


his  hands  at  different  exhibitions  during  the  last  13 
years,  and  he  had  had  many  difficulties  with  it.  The 
chief  obstacles  to  its  greater  introduction  into  England 
had  been  the  duty,  in  the  first  place,  and,  secondly, 
its  uncertain  quality.  He  knew  an  instance  in  which 
a regiment  ordered  a large  silver  service  from  Cashmir, 
which  looked  very  well  when  it  was  sent  down  to 
Madras,  but,  after  a few  months’  wear,  it  turned 
various  colours — principally  green — and,  on  being 
assayed,  it  proved  to  be  a compound  of  all  sorts  of 
metals — zinc  and  lead  amongst  others.  A com- 
plaint was  sent  to  Cashmir,  and  the  Maharajah  went 
into  the  matter,  and  imprisoned  one  of  the  principal 
offenders.  The  result  was  that,  for  several  years 
afterwards,  that  man  made  capital  plate,  as  he  could 
testify,  having  purchased  several  fine  pieces  from  him. 
He  felt  the  greatest  respect  and  sympathy  for  Sir 
George  Birdwood’s  suggestion,  and  there  was  little 
doubt  that  compulsory  marking  would  be  useful, 
but  he  could  not  help  seeing  also  that  there  were 
immense  difficulties  in  the  way  of  doing  it,  except  at 
the  ports ; and  there  the  question  of  repacking  would 
be  a matter  of  expense  and  difficulty.  Some  of  the 
best  examples  of  silver  came  from  out  of  the  way 
places,  where  it  would  be  impossible  to  get  the 
makers  to  register  their  names ; sometimes,  even, 
they  had  no  fixed  residence.  He  could  only  suggest 
optional  marking  by  the  makers,  and  that  the  Mints 
at  Bombay  and  Calcutta  should  assay  by  touch, 
and  mark  any  plate  brought  to  them  at  cost 
price.  Reference  had  been  made  to  the  possible 
increased  use  of  plate  ; and,  in  connection  with  that, 
he  might  mention  that,  only  that  afternoon,  he  had 
been  inquiring  of  a large  restaurant  proprietor,  who 
had  been  23  years  in  business,  the  cost  of  the  constant 
retinning  of  his  copper  vessels.  He  told  him  that 
during  that  time  it  had  been  more  than  their  weight 
in  silver,  as  they  had  to  be  tinned  once  a month,  and 
it  was  a very  expensive  process.  If  there  were  no 
restrictions  on  the  silver  trade,  it  would  therefore, 
in  all  probability,  be  largely  used  for  cooking  utensils ; 
and  this  would  lead  to  a greatly  increased  consump- 
tion. Another  point  worthy  of  notice  was  the  great 
charge  made  by  manufacturers,  which  no  one  could 
explain.  A brass  teaspoon,  beautifully  finished  and 
silvered  over,  could  be  bought  for  7J d.  or  8d.  ; so 
that,  if  the  value  of  the  metal  were  ^d.  or  id.,  the 
workmanship  cost  7^.  But  you  could  not  buy  a 
silver  spoon  anywhere  that  was  not  loaded  with  40 
or  50  per  cent,  on  its  value.  Why  a silver  spoon 
should  cost  2s.  or  3s.  to  make,  especially  when  it  was 
done  by  machinery,  he  could  not  understand,  except 
that  it  was  a part  of  an  old  system  connected  with 
high  duties,  uselessly  sunk  capital,  and  slow  sale.  He 
was  quite  sure  that,  if  the  makers  would  supply  plate 
at  more  reasonable  prices,  they  might  largely  develop 
the  trade.  Perhaps  a more  startling  illustration  of 
the  present  condition  of  the  silversmiths’  trade  can 
not  be  found  than  that  afforded  by  the  attempt  made 
by  Mr.  Bunghara  to  ensure  good  quality  in  Indian 
plate,  by  obtaining  silver  rolled  sheet  of  standard 
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quality  from  England.  He  was  unsuccessful,  as  the 
price  asked  for  plain  rolled  silver  sheet  was  more  than 
that  charged  in  India  for  shaped  vessels,  with  a 
certain  amount  of  ornament  added. 

Mr.  F.  B.  Thomas  said  he  had  been  furnished 
with  a copy  of  the  paper  on  entering  the  room,  and 
he  had  been  much  astonished  to  find  that  in  reading 
it,  Mr.  Watherston  had  interpolated  a variety  of 
tatements,  which  were  not  in  the  print,  which 
reflected  injuriously  on  the  Goldsmiths’  Company, 
and  which  he,  as  a member  of  the  Craft,  ventured  to 
contradict.  Such  incidents  as  had  been  referred  to 
of  a number  of  articles  being  broken  up  because  one 
small  piece  had  failed  to  stand  the  test,  had  certainly 
not  taken  place  within  the  last  twelve  or  fifteen 
years.  The  paper,  as  printed,  was  a very  able  one, 
and  was  of  great  importance  to  the  whole  trade,  and 
he  much  regretted  that  in  reading  it  Mr.  Watherston 
had  introduced  matters  of  prejudice,  to  create  impres- 
sions which  had  been  contradicted  over  and  over 
again. 

Sir  George  Birdwood  said  Mr.  Thomas  must 
not  press  on  Mr.  Watherston  too  much  for  any 
little  rhetorical  exaggerations  into  which  he  may 
have  been  betrayed.  They  were  unavoidable  in 
agitating  against  abuses.  But  Mr.  Watherston  had 
exaggerated  nothing  in  his  description  of  the  treat- 
ment of  the  Indian  silver  service  sent  home  by 
Messrs.  Orr  & Co.,  of  Madras.  It  was  as  if  the 
malice  of  the  devil  had  been  let  loose  upon  the 
centre  piece,  so  furiously  was  it  torn  and  kicked 
about.  He  recollected,  also,  seeing  the  superb  ‘ ‘ cup  ’ ’ 
Mr.  Watkerston  had  spoken  of,  and  how  it  had  been 
ruined  in  the  process  of  assay  at  Goldsmiths’ -hall. 

Mr.  Purdon  Clarke  said  he  was  in  Madras  in 
1881,  staying  with  Sir  Mountstuart  Grant  Duff,  and 
he  then  saw  a quantity  of  plate  which  had  been  just 
returned  from  England,  where  it  had  been  sent  in 
good  faith,  carefully  made  under  the  superintendence 
of  one  of  the  partners  of  a firm  in  Madras,  with  the 
intention  of  being  up  to  English  standard,  but  it 
happened  to  be  just  a fraction  below.  This  was  of 
course  discovered  when  it  was  sent  to  Goldsmiths’ - 
hall,  and  in  consequence  everything  was  first 
beaten  flat,  then  doubled  and  hammered  again,  and 
n that  state  they  were  sent  back.  The  owners  were 
naturally  very  indignant,  and  it  was  proposed  that 
these  mutilated  vessels  should  be  sent  first  to  the 
India-office,  with  ths  suggestion  that  they  should  be 
laid  on  the  table  of  the  House  of  Commons,  to  show 
the  barbarous  treatment  to  which  Indian  silver  plate 
was  subjected. 

Mr.  Watherston,  in  reply,  desired  to  thank  Sir 
George  Birdwood  for  what  he  had  said  as  to  his 
work  in  the  past,  though  he  did  not  quite  agree  with 
him  on  the  question  of  Hall-marking.  He  must 


point  out,  however,  that  he  did  not  advocate  the 
abolition  of  Hall-marking,  he  only  wanted  it  to  be 
voluntary,  which  would  be  quite  as  effective.  He 
agreed  with  a great  deal  that  Sir  George  Birdwood 
had  said  from  an  aesthetic  point  of  view.  The 
matter  required  very  careful  consideration  at  the 
hands  of  the  Board  of  Trade,  which  he  believed  it 
would  have.  In  reply  to  Mr.  Thomas’s  objection, 
he  regretted  that  he  must  repeat  what  he  had  said, 
and  could  give  the  exact  particulars,  and  if  it  were 
required,  he  would  insert  these  particular  cases  in  the 
paper.  One  instance  he  might  mention  was  that  of 
silver  plate  belonging  to  Messrs.  Orr,  of  Madras, 
which  was  completely  destroyed  at  Goldsmiths’-hall. 
He  took  it  to  the  India-office,  and  showed  it  to  Sir 
Louis  Mallet  and  Sir  George  Birdv?ood,  and  he 
believed  Mr.  Martin  Wood  saw  it  also.  Mr.  Carlton 
Wood,  Messrs.  Orr’s  London  representative,  could 
also  bear  testimony  to  the  fact. 

The  Chairman  said  he  need  not  go  in  any  detail 
into  the  merits  of  this  extremely  able  paper,  as 
they  had  been  duly  acknowledged  by  every  speaker 
already,  but  they  had  also  to  thank  Mr.  Watherston 
for  having  initiated  a very  useful  and  interesting  dis- 
cussion. They  had  heard  what  had  been  already 
accomplished,  and,  as  to  the  future,  he  need  only 
say  that  his  own  sympathies  were  entirely  on 
the  side  of  greater  freedom  in  all  matters  of 
trade.  Nothing  could  be  more  mischievous  on 
the  whole  than  a system  of  compulsion  and 
restriction,  and  he  did  not  believe  it  was  of  any 
real  advantage  to  the  consumer.  The  best  principle 
in  such  matters  was  that  of  cuveat  emptor.  When 
they  heard  that  the  system  of  “touch”  was  so- 
satisfactory  in  Europe,  and  even  more  so  in  India, 
they  might  feel  confident  that  it  would  afford  suffi- 
cient protection  against  any  fraud  which  might  be 
attempted.  The  struggle  in  the  past  had  been 
severe,  because  so  many  personal  interests  were  in- 
volved, but  happily  it  had  never  been  a party 
question.  Both  parties  had,  unfortunately,  united 
in  taking  the  same  view  of  the  necessity  of  protect- 
ing the  British  manufacturers  against  those  of  India. 
They  were  now  in  a more  promising  position,  and 
the  large  increase  which  had  taken  place  in  the 
trade  would  encourage  many  who  had  hitherto  ima- 
gined that  their  interests  were  going  to  suffer  to 
take  a wider  view,  and  possibly  to  support  Mr. 
Watherston  in  matters  on  which  they  had  hitherto 
opposed  him.  He  was  sure  they  would  all  agree  in 
wishing  him  success  in  his  campaign,  and  in  doing 
what  they  could  to  support  him.  He  would  con- 
clude by  proposing  a cordial  vote  of  thanks  to  him. 

The  vote  of  thanks  was  passed  unanimously,  and 
the  proceedings  terminated. 


Sir  Thomas  FARRER,JBart.,  in  a letter  to  Mr. 
Watherston  (dated  from  27,  Brvanstone-square,  W., 
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2 1st  January,  1891),  writes  “to  say  that  I am 
more  satisfied  than  ever  that  the  tiue  remedy  for 
the  anomalies  and  difficulties  of  the  present  law 
is  to  abolish  compulsory  Hall-marking  altogether.” 


APPLIED  ART  SECTION. 

Tuesday,  January  27th,  1891  ; Sir  JAMES  D. 
Linton,  P.R.I.,  in  the  chair. 

The  paper  read  was  on  “Lithography:  a 
Finished  Chapter  of  Illustrative  Art,”  by 
William  Simpson,  R.I.,  M.R.A.S. 

The  report  of  the  meeting  will  be  published 
in  the  next  number  of  the  Journal. 


EIGHTH  ORDINARY  MEETING. 

Wednesday,  January  28th,  1891  ; Luke 
Fildes,  R.A.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Butterworth,  John  Cyrus,  18,  Finch-lane,  E.C. 
Cannell,  Henry,  Swanley- junction,  Kent. 
Clanwilliam,  Earl  of,  K.C.B.,  K.C.M.G.,  32,  Bel- 
grave-square,  S.W. 

Evans,  John  Henry,  Fairlight- villa,  Elsworthy-road, 
Primrose-hill,  N.W. 

Rankin,  Charles,  Stockton-road,  Sunderland. 
Walker,  J.  M.,  Mancuninm,  Anerley,  S.E. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Beaule,  Clayton,  care  of  William  Joynson  and  Son^ 
St.  Mary  Cray,  Kent. 

Darley,  James  Jacob,  36,  John-street,  Bedford-row, 
W.C. 

De  Woolfson,  Lewis  Estevan  Green,  26,  St.  John’s- 
hill,  Shrewsbury. 

Earle,  Hardman  Arthur,  16,  Victoria-street,  S.W. 
Foster,  Henry  Llewellyn  Thomas,  Westminster 
Electric  Supply  Corporation,  32,  Victoria-street, 
S.W. 

Hall,  Charles  Richard  Guy,  13,  St.  Alban’s-road, 
Kensington-court,  W. 

Kloetgen,  William  John  Hugo,  16,  Watling-street, 
E.C. 

Lewis  - Meredith,  William,  7,  Midland  - road, 
Gloucester. 

Little,  Henry,  Baronshalt,  East  Twickenham. 
Lumley,  Theodore,  37,  Conduit-street,  W. 

McKay,  Andrew  Davidson,  13,  York-street,  Liver- 
pool. 

Mills,  Major  H.  F.,  Junior  United  Service  Club, 

S.W. 

Noble,  Benjamin,  Gloucester-house,  Newcastle-on- 
Tyne. 


Rhodes,  J.  H.  H.  Wentworth,  27,  Park-square, 
Leeds. 

Rivers,  T.  Francis,  Sawbridg worth. 

Sewell,  Robert,  Bellary,  India. 

Spoor,  J.  L.,  Stonecourt  Cement  Works,  Green- 
hithe,  Kent. 

Stapley,  Richard,  Norfolk-house,  Norfolk- street. 
Strand,  W.C. 

Thomas,  John,  Brook  - house,  Wooburn,  Maiden- 
head. 

Touch,  George  Alexander,  47,  Goldhurst-terrace, 
South  Hampstead,  N.W.,  and  Winchester-house , 
Old  Broad-street,  E.C. 

Tyler,  John  William,  Southwold  lodge,  Cleveland- 
road,  South  Woodford,  Essex. 

The  paper  read  was — 

ILLUSTRATED  JOURNALISM. 

By  Carmichael  Thomas. 

The  first  difficulty  a clergyman  has  to  over- 
come in  preaching  a sermon  is — so  I have 
heard — to  know  where  to  leave  off;  and 
although  this  is  not  a sermon,  you  may 
perhaps  think,  before  I have  reached  the  end 
of  the  paper,  that  this  peculiarity  is  not 
confined  to  clergymen.  The  first  question 
is,  “where  to  begin  ?”  for  the  subject,  “ Illus- 
trated Journalism,”  is  such  a vast  one  to 
tackle,  that  a very  great  number  of  papers 
would  have  to  be  written  before  the  ground  was- 
fully  covered.  Allow  me,  then,  to  begin  at  the  be- 
ginning, and  to  show  you  on  the  screen  an  illus- 
tration of  the  earliest  known  wood-engraving, 
St.  Christopher;  for  although  many  different 
mechanical  processes  have  been  discovered, 
there  is  no  doubt  that  engraving  on  wood  has 
been  the  backbone  of  illustrated  journalism, 
and  that  it  really  is  so  now,  although  no  one 
knows  whether  it  will  continue  to  remain  so  in 
the  future.  The  art  of  wood-engraving  is 
supposed  to  have  been  practised  in  the  13th 
century,  but  nothing  earlier  has  been  found 
than  this  subject  of  St.  Christopher,  which  is 
dated  1423,  and  is  now  in  the  possession  of 
Earl  Spencer.  Illustrations  gradually  com- 
menced to  make  their  appearance  in  the  news- 
papers of  the  17th  century,  and  as  you  may  like 
to  see  a specimen  of  one  which  appeared  in 
the  Mercurius  Civicus , in  the  year  1643,  I 
place  it  before  you.  What  King  Charles  I. 
said  when  it  was  placed  before  him  I am 
unable  to  tell  you.  The  portraits  are  intended 
for  the  King  and  his  Queen,  and  the  Lord 
Mayor,  Isaac  Pennington. 

Time  is  too  short  for  me  to  show  many  illus- 
trations of  those  days,  so  I must  simply  state 
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that,  slowly  and  gradually,  editors  of  news- 
papers found  out  that  a picture,  occasionally 
inserted  in  the  pages  of  their  papers,  bright- 
ened up  the  monotony  of  the  columns,  and  at 
the  same  time  gave  the  public  a better  idea  of 
the  subject  matter  than  a lengthy  description 
in  words. 

In  the  early  part  of  this  century,  illustra- 
tions were  not  only  appearing  in  the  Weekly 
Chronicle , Bell's  Life  in  London , and  in  the 
Observer , but  loose  sheets  containing  illus- 
trations of  important  events  were  issued  at 
irregular  intervals,  as  occasion  demanded,  in 
the  form  of  “ broadsides and  you  will  now 
see  a reproduction  of  one  of  these  popular 
sheets  on  the  screen  before  you. 

The  next  picture  on  the  screen  is  an  illus- 
tration from  the  Observer  of  December  9th, 
1827,  representing  a steam  carriage  invented 
by  Mr.  Gurney,  which  was  tried  experi- 
mentally in  Regent’s-park  about  that  time. 
Although  this  engraving  probably  gave  a 
very  good  idea  of  the  invention,  it  is  some- 
what crude  ; and  not  only  has  pictorial  illus- 
tration made  great  strides  since  then,  but  so 
also  has  steam  locomotion— fortunately  for  us, 
if  we  may  judge  from  an  engraving  which  was 
published  soon  after,  and  which  shows  the  re- 
sult, or  expected  result,  of  this  novel  way  of 
covering  the  ground.  The  “ broadsides  ” and 
the  illustrations  in  the  newspapers  showed 
that  the  public  would  appreciate  a regular  illus- 
trated paper,  if  such  a thing  were  forthcoming  ; 
and  it  is  to  Mr.  Ingram  that  the  credit  is  due 
of  starting  the  popular  paper  which,  I am 
glad  to  say,  is  to-day  in  as  healthy  and 
prosperous  condition  as,  no  doubt,  the  present 
proprietors  could  wish  to  see  it.  Mr.  Ingram, 
whose  portrait  is  now  on  the  screen,  brought 
out  the  first  number  of  the  Illustrated  London 
News  in  May,  1842 — nearly  fifty  years  ago. 
It  has  had  a good  many  rivals,  but  the  only 
really  formidable  one  has  been  the  Graphic ; 
and  I am  quite  ready  to  admit,  on  behalf  of 
the  latter  paper,  that  the  rivalry  has  done 
both  papers  a vast  amount  of  good.  Each 
has  spurred  the  other  on  to  produce  better 
work,  until,  at  last,  between  the  one  and  the 
other,  you  have  every  event  of  any  importance 
chronicled  and  depicted  in  their  pages,  whether 
it  happen  at  home  or  at  the  other  end  of  the 
world ; and,  in  addition  to  this,  the  reproductions 
of  works  of  art  which  are  continually  appearing 
in  the  illustrated  papers  have  made  known  to 
everyone  the  pictures  of  not  only  the  foremost 
artists  of  the  day,  but  also  of  the  Old  Masters. 

Before  the  days  of  the  Illustrated  London 


News  and  the  Graphic,  if  anyone  wished  to 
obtain  possession  of  reproductions  of  the  best 
pictures  of  the  N ational  Gallery,  the  Louvre,  and 
other  well-known  collections,  expensive  prints 
had  to  be  purchased ; but  nowadays,  for  a few 
pence,  the  contents  of  the  art  store-houses  of 
the  Continent  are  attainable  and  appreciated  by 
people  who  have  never  been  out  of  their  own 
country. 

Having  thus  briefly  referred  to  the  past 
history  of  illustrated  journalism,  I will,  with 
your  permission,  show  how  a modern  illus- 
trated paper  is  produced;  and  to  do  so  I 
must  divide  the  process  into  three.  I.  Draw- 
ing. II.  Engraving.  III.  Printing.  We  will 
trace  the  history  of  a subject  such  as  you  may 
see  any  Saturday  in  the  Graphic,  from  the 
time  when  the  event  occurs,  until  you  see  it 
depicted  in  the  paper.  Let  us  suppose  that  a 
war  is  going  on  in  Egypt,  and  that  one  of  the 
special  artists  has  made  a sketch.  I say  one 
of  the  special  artists,  for  if  the  campaign  is 
an  important  one,  it  is  necessary  to  have 
several,  for  skirmishes  and  battles  may  occur 
where  they  are  least  expected,  and  if  every- 
thing of  importance  is  to  appear  in  the  paper, 
one  man  cannot  do  it  all.  Here,  now,  is  a 
specimen  of  the  sort  of  sketches  made  by  a 
special  artist,  this  one  being  executed  by  Mr.  C. 
E.  Fripp.  As  soon  as  possible  after  the  event 
has  occurred,  the  sketch  is  placed  (perhaps 
with  others,  perhaps  by  itself)  in  one  of  the 
red  envelopes  with  which  the  artists  are  plenti- 
fully supplied,  and  sent  off  by  the  earliest 
mail.  In  due  time  it  arrives  in  London,  and 
within  ten  minutes  of  the  mail  bags  being 
opened  at  the  General  Post-office,  these  bright 
and  showy-looking  packets  are  picked  out  by 
the  officials,  and  by  a much-appreciated  com- 
mand of  the  Postmaster-General,  are  handed 
direct  to  the  representatives  of  the  various 
newspapers,  who  are  in  waiting  for  them.  If 
the  envelope  comes  from  Egypt,  it  will  fre- 
quently arrive  in  London  about  10  o’clock  on  a 
Sunday  night,  and  half  an  hour  afterwards  the 
manager  of  the  Graphic  will  be  looking 
through  the  sketches,  and  deciding  upon  the 
sizes  the  drawings  have  to  be  made,  and  to 
which  artists  of  the  staff  they  are  to  be  en- 
trusted. By  11  o’clock  messengers  will  be 
speeding  on  their  way  to  different  parts  of  the 
town  as  fast  as  the  night  horses  of  our  London 
cabs  will  take  them,  that  is  if  there  is  no 
delay ; but  very  often  a rough  night  in  the 
Channel  or  a break  down  on  the  railway  may 
keep  the  artists  waiting  half  the  night  through, 
for  those  red  envelopes  may  come  from  a greater 
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distance  than  Egypt.  If  trains  are  occasionally 
overdue  when  going  from  Charing-cross  to 
Cannon-street,  you  can  imagine  that  a sketch 
coming  from  Egypt,  or  perhaps  Burma,  does 
not  always  arrive  when  it  is  expected.  There 
are  occasionally  other  causes  of  delay,  fcr  I 
remember  on  one  occasion  an  artist  living  at 
Hampstead  who,  tired  of  waiting  for  the  sub- 
ject he  had  to  draw,  took  a quarter  of  an 
hour’s  stroll  on  the  heath,  and  there  found  the 
Graphic  messenger,  with  the  sketch  and  block 
under  his  arm,  having  penny  donkey  rides. 
On  the  screen  is  shown  a sketch  received  from 
Constantinople  from  a special  artist,  side  by 
side  with  an  impression  of  the  drawing  as  it 
appeared  when  engraved  and  published  in  the 
Graphic.  You  will  notice  that  it  is  altered  in 
no  respect  beyond  making  it  more  intelligible 
to  the  public.  The  fact  of  its  being  reversed 
is  due  to  a mistake  of  the  photographer  ; but 
you  will  see  just  as  well  what  I wish  to  indi- 
cate. This  subject  was  redrawn  on  the  wood 
by  an  artist  of  the  London  staff ; but  occasion- 
ally the  special  artist  has  the  time  to  finish  up 
his  sketch  in  such  a way  that  no  re-drawing  is 
necessary,  as  in  the  case  of  the  next  picture 
on  the  screen.  When  the  subject  has  been 
drawn  (or  photographed  direct)  on  to  the  wood, 
it  is  handed  by  the  manager  (after  he  has  com- 
pared it  with  the  sketch)  to  the  head  engraver, 
who  divides  the  block  up  into  pieces,  and  hands 
one  portion  to  each  engraver.  This  photo- 
graphic slide  represents  a drawing  on  wood 
ready  for  the  engraver,  who  will  commence 
work  as  soon  as  the  joins  are  finished  ; that  is 
to  say,  the  work  must  be  commenced  where  the 
block  divides,  otherwise  the  pieces  might  not 
match.  The  back  of  the  block  is  now  shown, 
so  that  it  may  be  seen  how  the  different  pieces 
are  separated  and  screwed  up  again,  by  means 
of  nuts  and  bolts.  Now,  before  I take  you  into 
the  engraving-room  (Fig.  i),  I must  respect- 
fully warn  you  not  to  ask  two  questions  in 
the  presence  of  the  engravers.  Certain  it  is 
that  those  questions  will  be  asked  by  anyone 
who  enters  a studio  for  the  first  time,  and,  in 
order  to  avoid  the  half-smothered  chuckle  that 
will  greet  the  inquiry,  from  all  sides  of  the 
room,  I will  tell  you  that  engraving  is  not  con- 
sidered trying  for  the  eyes,  as  most  people 
uppose ; and  if  I mention  that  all  engraved 
'‘cks  are  stored  away  for  future  reprints,  if 
'ssary,  you  will  not  ask,  “ Whatever  do 
with  all  the  old  blocks  ?” 
engraver,  as  you  can  perhaps  dis- 
before^as  ^is  block,  or  part  of  a block, 
n,  resting  on  a sandbag,  which 


enables  him  to  turn  it  in  any  required 
direction.  The  globes  on  the  centre  table 
are  used  at  night  only,  to  concentrate  the  lamp 
light  on  the  block  ; but  you  will  see  this  better 
by  looking  at  the  next  picture  (Fig.  2),  which 
represents  the  work  being  carried  on  during  the 
evening,  or  perhaps  during  one  of  those  cheer- 
ful winter  days  that  we  are  so  used  to  in  foggy 
London. 

When  the  block  is  engraved  and  screwed  up, 
it  is  carefully  looked  over  by  the  head  engraver, 
who,  if  there  is  time,  sends  a proof  to  the 
artist  for  corrections.  Sometimes  the  proof 
gives  satisfaction  and  sometimes  it  does  not. 
It  is  rather  amusing  sometimes  to  hear  the 
artists  talk  of  the  engraving  of  their  respective 
drawings.  As  an  example  of  this  I will  relate 
how  a short  time  ago  an  artist,  whom  1 will  call 
Mr.  Jones,  while  complaining  of  the  engraver, 
said,  “Now  if  you  would  only  engrave  my 
drawings  like  you  do  Brown’s  I should  be  quite 
happy.”  Brown  called  the  next  day,  and  when 
I told  him  of  this  he  replied,  “Why,  I con- 
sider Jones’s  drawings  are  improved  by  the 
engraving.”  I said  nothing  more,  and  having 
arranged  that  shortly  afterwards  both  artists 
should  call  at  the  Graphic  office  at  the  same 
time.  I started  the  topic  ; but  I most  bitterly  re- 
gretted during  the  afternoon  that  I had  not  made 
the  appointment  on  the  Embankment  instead  of 
in  my  room  in  the  Strand.  This  reproduction 
on  the  screen  of  a letter  portrays  the  state  of 
the  artist’s  feelings,  when  he  buys  a copy  of  the 
Graphic  and  does  not  like  the  engraving.  The 
artist  does  as  a rule,  I am  glad  to  say,  realise 
how  difficult  it  is  for  the  engraver  to  render  his 
work  in  lines,  and  the  more  experienced  the 
artist  is,  the  less  does  he  complain  at  the  way 
his  drawings  have  been  reproduced.  A small 
corner  of  the  background  may  be  engraved 
too  dark,  or  a little  piece  of  the  foreground  too 
light,  and  the  general  effect  of  the  drawing 
may  be  somewhat  altered  by  a careful  and 
conscientious  engraver,  who  sees  his  error 
when  the  proof  is  taken,  and  is  quite  ready  to 
admit  it.  The  small  portion  of  the  block  which 
has  been  mis-interpreted  by  the  engraver  may 
be  a bit  which  the  artist  has  taken  special  pains 
to  get  right— a pet  corner,  in  fact.  The  en- 
graver’s lot,  like  the  policeman’s,  is  not  always 
a happy  one,  and  in  some  cases — rare  ones  I 
admit — they  must  look  upon  the  margin  of  a 
proof  on  which  the  corrections  are  made  as  a 
sort  of  barometer  which  indicates  the  state 
of  the  artist’s  liver. 

I should  like  to  show  you  that  the  impression 
of  an  engraving  is  very  often  so  like  the  origina 
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that  one  can  hardly  tell  the  difference  between 
one  and  the  other;  bat  this  analysis  by  the 
electric  light  is  so  searchng,  that  I am  afraid 
you  will  not  quite  see  it.  While  you  are  com- 
paring the  impression  of  this  subject  with  the 
original  drawing,  1 should  like  to  read  a letter 
which  came  to  the  Graphic,  when  the  illustra- 
tion was  published.  It  will  give  you  some  idea 
of  the  sort  of  letters  with  which  the  conductors 
of  an  illustrated  newspaper  are  favoured. 

“Dear  Sir, — In  your  issue  of  the  19th  ultimo, 


you  published  a drawing  representing  a convict’s 
glimpse  of  the  outer  world,  or  something  of  the  kind. 
Now  this  drawing  has  considerable  likeness  to  me  ; 
and  it  is  upon  the  inconvenience  and  annoyance 
(which  has  affected  my  health  to  a considerable 
extent,  and  is  now,  no  doubt,  standing  in  my  way  of 
getting  further  employment),  that  I have  to  ask  that 
something  is  handed  over  to  me,  in  reparation  to 
health,  and  the  defamation  of  character,”  &c.,  &c. 

This  subject  is  not  drawn  oa  the  block  in  the 
same  way  as  the  one  shown  on  the  screen  a few 


The  Emgraving  Room  of  the  “Graphic.” 


minutes  ago.  The  drawing  is  made  on  paper, 
and  photographed  on  to  the  wood,  the  advan- 
tages of  this  being  that  the  artist  can  make  his 
drawing  any  size  he  likes  ; and  he  can  do  it  in 
Indian  ink,  pencil,  or  ordinary  ink  on  paper,  or 
even  in  oil  colours  on  canvas.  Then,  again,  the 
drawing  is  not  destroyed,  but  can  be  compared 
with  the  proof,  when  the  block  is  inked.  This  is 
a great  boon  to  both  artist  and  engraver.  If  a 
young  artist  asks  my  advice  as  to  the  best  way 
in  which  his  work  should  be  done  for  the 
engravers  (if  the  subject  is  to  be  on  paper),  I 


always  say,  “Never  mind  the  engraver;  do 
the  drawing  as  well  as  you  can,  and  then  the 
engravers  will  get  a result  as  like  your  draw- 
ing as  possible.  Better  devote  your  enire 
thought  to  getting  your  own  work  first-rate 
than  to  worry  about  other  people’s.”  On  the 
other  hand,  if  the  drawing  is  done  in  wood,  b 
has  not  the  same  freedom. 

JT 

Now  there  are  several  ways  of  reprodu^ 
drawings  for  publication,  for  wood-engr^ 
has  many  rivals  nowadays,  including  so^aw 
successful  ones  Here  (on  the  screen)  i 
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ingby  the  same  artist  as  did  the  “Convict,”  re- 
produced by  mechanical  process.  The  impres- 
sion is  wonderfully  like  the  original.  For  many 
reasons  I am  sorry  to  see  the  good  old-fashioned 
wood-engraving  being  superseded  by  the  many 


mechanical  processes  which  are  being  per- 
fected ; but  I am  quite  sure  that,  in  time,  the 
really  good  wood-engravers,  instead  of  finding 
their  work  leaving  them,  will  find  they  a’e 
more  and  more  sought  after.  The  fourth-rate 


Fig.  2. 


The  “Graphic”  Engraving  Room  at  Night. 


engraver  no  longer  exists— he  was  at  once 
ousted  by  process;  then  the  third-rate  engraver 
disappeared.  The  second-rat j men  are  still 
saving  a fairly  good  time  of  it ; but  they  must 
k out,  for  we  do  not  know  what  further 


developments  are  coming  on  in  mechanical 
process  work. 

In  the  future,  I believe,  the  first-rate  en- 
gravers will  be  able  to  command  almost  any 
j price  for  their  work.  For  the  last  few  years 
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there  has  been  a mania  for  etchings ; high 
prices  have  been  paid  and  are  being  paid  for 
etchings,  simply  because  they  are  etchings,  no 
matter  whether  good  or  indifferent ; but  the 
etchers  too  will  be — no  doubt  are — feeling 
the  change  as  well  as  the  engravers.  Photo- 
graphic processes  in  the  shape  of  photo- 
gravures, &c.,  are  gradually  pushing  the 
second-rate  etchings  out  of  the  market,  just 
in  the  same  way  as  the  poorer  class  of  wood- 
engravings  are  being  superseded.  I should 
not  be  at  all  surprised  if,  in  a few  years’  time, 
a good  wood-engraving  is  as  much  sought 
after  as  an  etching  is  in  the  present  day. 
The  first-rate  wood-engraver  will  make  his 
fortune,  while  his  second-rate  fellow-worker 
will  starve. 

In  America  there  is  another  startling  change 
in  illustrated  journalism,  for  some  of  the  papers 
there  are  not  only  giving  up  the  wood-en- 
gravers, but  they  are  giving  up  the  artists  as 
well.  The  illustrations  are  composed  of  photo- 
graphs taken  from  nature  or  life,  and  repro- 
duced direct  by  process  without  a touch  from 
either  artist  or  engraver.  The  manager  of  the 
paper,  instead  of  asking  an  artist  to  illustrate 
a story,  puts  the  manuscript  in  the  hands  of  a 
photographer,  and  makes  him  do  the  work  with 
his  camera.  Here,  on  the  screen,  is  an  illus- 
tration to  a novel  prepared  in  that  way.  In 
another  case  the  manager  wishes  to  illustrate 
the  work  being  done  by  the  Salvation  Army  in 
New  York,  and  sends  the  photographer  round 
with  the  reporter,  instead  of  the  artist.  The  re- 
sult is  most  terribly  monotonous  and  devoid  of 
artistic  treatment,  but  I think  it  is  interesting 
here,  as  showing  the  latest  development  of 
illustrated  journalism. 

There  is  one  advantage,  however,  in  this 
form  of  illustration.  It  cannot  well  have 
doubt  raised  on  its  genuiness.  If  I were  to 
show  you  a sketch  in  which  the  old  lady  who 
keeps  the  cows  in  St.  James’s-park  was  seen 
putting  water  into  the  milk  cans,  you  might 
say  it  was  made  up  ; but  when  I place  before 
you  a photograph  of  such  a proceeding,  you 
must  then  admit,  although  all  your  better 
feelings  are  rudely  shocked  by  the  revelation, 
that  it  is  true. 

One  more  example  I will  put  on  the  screen 
before  I leave  this  part  of  my  paper,  In  this 
case  there  is  no  artist’s  work  ; the  photo  from 
life  was  taken  on  board  a P.  and  O.  boat,  sent 
to  the  Graphic  office,  where  it  was  photo- 
graphed direct  on  to  the  wood,  and  engraved. 

But  photography  is  useful,  not  so  much 
as  a means  of  doing  away  with  the  work  of 


artist  and  engraver,  but  of  assisting  them  to 
get  the  details  of  their  subject  correct.  Twenty 
years  ago,  during  the  Franco- German  War 
and  the  Commune,  the  camera  was  a most 
important  and  valuable  friend  to  the  news- 
papers. When  Paris  was  at  the  mercy  of  the 
lowest  ruffians  that  the  slums  could  produce, 
at  the  time  when  they  were  playing  havoc  with 
the  buildings,  monuments  and  streets,  the 
photographers  were  hard  at  work,  and  the 
negatives  they  took  give  a true  but  dreadful 
picture  of  those  terrible  days.  On  the  screen 
will  be  shown  one  or  two  specimens  of  what  I 
refer  to. 

This  shows  the  Rue  Royale  (Fig.  3)  deserted 
and  partly  in  ruins,  taken  during  the  last  days  of 
the  Commune.  The  next  is  a scene  on  the 
Boulevards.  The  next  shows  the  Rue  de 
Rivoli ; the  damage  to  the  houses  is  caused  , 
by  shot  and  shell,  not  by  fire.  One  can  hardly  | 
believe  that  this  bright  and  cheerful  street  1 
could  ever  have  been  a scene  of  such  utter  : 
desolation  and  misery  as  you  see  here.  The  j 
next  one  (Fig.  4)  depicts  a barricade  in  the  Rue  * 
Castiglione,  taken  from  the  Place  Vendome. 

All  these  subjects  appeared  in  the  Graphic  I 
at  the  time,  and  show  how  important  a part 
photography  played,  even  as  far  back  as  \ 
twenty  years  ago.  The  next  slide  is  a photo-  ,1 
graph  of  one  of  the  meat  tickets  which  was 
supplied  to  the  Graphic  agent  (among  others)  | 
during  the  siege.  The  ticket  itself  was  far  too 
valuable  to  be  sent,  so  a photograph  of  it  was  j 
taken  and  forwarded  by  balloon  post.  It  was 
necessary  to  send  two  or  three  photographs  by 
different  balloons,  or  if  sketches  were  used,  to 
send  tracings  of  them,  for  as  likely  as  not  the  1 
balloons  would  be  captured  by  the  Prussians,  l 
and  whether  they  came  down  within  reach  of 
the  enemy  or  not,  the  Graphic  had  to  give  its 
readers  illustrations  of  all  that  was  going  on 
in  the  beleaguered  city  ; and  many  manoeuvres  ' 
had  to  be  executed  to  get  the  sketches  and 
photographs  outside  Paris  and  through  the  ^ 
Prussian  lines  to  London.  If  anyone  likes  to 
look  at  the  framed  sketches  on  the  walls  after 
this  paper  is  read,  they  will  see  some  of  the 
original  sketches  received  at  the  Graphic  \ 
office  by  balloon  post  about  this  time.  That  war 
war  produced  some  splendid  subjects  for  illus- 
tration in  the  pages  of  the  Graphic , and  no 
doubt  many  here  this  evening  will  remember  the 
spirited  drawings  of  those  young  artists  whose 
names  are  now  household  words  with  the  Eng- 
lish public.  I refer  to  the  work  of  our  Chairman, 
Mr.  Luke  Fildes,  Hubert  Herkomer,  Henry 
Woods,  E.  G.  Gregory,  Charles  Green,  Willie 
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Fig.  3. 


The  Rue  Royale,  Paris. 

(From  an  instantaneous  photograph  taken  during  the  Commune.) 
Fig.  4. 


A Barricade  in  the  Rue  Castiglione,  Paris. 
(From  an  instantaneous  photograph  taken  during  the  Commune.) 
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Small  and  others.  But  there  was  one  consola- 
tion for  them  ; in  those  days  they  certainly  had 
enough  to  eat,  at  least  I hope  so,  but  the  un- 
fortunate agent  of  the  Graphic  who  was  in 
Paris  during  the  siege,  with  his  staff  of  sketchers 
and  literary  men,  often  longed  for  a good 
•square  meal.  They  had  the  work  to  do  all  the 
.'same,  but  it  was  done  on  a lunch  of  sardines, 
'with  a dinner  of  horse  (if  their  purses  allowed 
•such  a luxury)  to  follow.  Any  sort  of  meat 
was  ruinously  dear  at  that  time  ; and  even  a 
^good  sized  dog  could  not  be  bought  under  ^8 
or  £10.  This  slide  represents  a cat  and  dog 
butcher’s,  prepared  from  one  of  the  sketches 
received  at  the  Graphic  by  balloon  post.  The 
day’s  dinner  was  not  the  only  trouble;  foranxiety 
of  every  sort  was  there  as  well.  One  day,  during 
the  time  of  the  Commune,  when  the  Versailles 
troups  were  hourly  expected,  the  Graphic 
agent,  Mr.  Carter,  noticed  from  the  window  of 
his  house  that  a Communist,  with  a pair  of 
fiorses  fastened  to  a gun,  had  placed  it  in  a 
small  street  exactly  opposite  where  he  lived, 
and,  having  unharnessed  the  horses,  and 
-arranged  the  ammunition  ready  for  use,  settled 
-down  for  a comfortable  rest.  Seeing  that  the 
man  was  alone,  Mr.  Carter  crossed  the 
street,  and  inquired  what  was  his  object 
in  choosing  such  a position.  “Well,”  the 
man  replied,  “when  the  troops  enter  Paris, 
they  will  come  down  this  street,  and  as  they 
pass,  I shall  fire  from  the  side,  and  certainly 
kill  a dozen  or  more.”  “Yes,  that’s  a good 
idea,”  said  Mr.  Carter,  who  trembled  for  the 
safety  of  his  home  and  family  ; “ but  look 
here,  why  not  place  the  gun  at  the  end  of  the 
main  street.  Instead  of  firing  from  the  side, 
and  killing  a dozen,  you  will  fire  at  the  front, 
and  kill  fifty.”  “ Oui,  mon  ami,  e’est  vrai,” 
-and  he  thereupon  harnessed  his  horses  to  the 
gun,  and  walked  off. 

It  is  a long  time  since  there  has  been  a big 
warlike  the  Franco-German  one  ; and  although 
nothing  (except  a Royal  wedding)  pays  the 
proprietors  of  illustrated  newspapers  so  well, 
we  hope  that  it  will  be  many  years  before 
.such  terrible  scenes  of  bloodshed  occur  again. 

There  are  scenes,  though,  almost  as  sad,  to 
be  depicted  even  here  in  London.  Scenes  of 
misery  and  want.  And  I can  give  no  better 
■example  of  this  than  the  first  drawing  which 
Mr.  Fildes  ever  made  for  the  Graphic.  It  was 
entitled  “ The  Casuals,”  and  appeared  in  the 
first  number. 

Illustrated  journalism,  by  publishing  scenes 
of  battles  and  the  sufferings  they  entail,  may 
have  done  something  towards  preventing 
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people  being  too  anxious  to  settle  their  inter- 
national disputes  by  appeals  to  arms — and  in 
times  of  peace  it  is  not  improbable  that 
such  drawings  as  the  “Casuals”  may  stir 
up  the  better  feelings  of  the  more  fortunate, 
and  urge  them  to  lend  a helping  hand  to  the 
miserable. 

Now,  to  return  to  the  drawing  or  subject 
which  we  were  going  to  follow  through  to  the 
time  when  it  appeared  in  the  paper.  The 
block  was  engraved,  screwed  up,  and  all 
being  satisfactory,  the  next  thing  is  to  hand  it 
to  the  electrotyper. 

As  soon  as  the  wood  block  is  received,  it  is 
placed,  face  downwards,  in  a bed  of  wax,  and, 
being  put  into  a hydraulic  press,  a mould  is 
obtained.  This  mould,  after  being  coated 
with  blacklead,  to  give  it  a conducting  surface, 
is  suspended  in  a large  bath  filled  with  a 
saturated  solution  of  sulphate  of  copper,  &c. 
Close  to  the  mould  is  suspended  (in  the  same 
bath)  a plate  of  copper ; and  the  effect  of 
causing  an  electric  current  to  traverse  the 
system  is  to  deposit  a layer  of  metallic  copper 
upon  the  mould,  at  the  expense  of  the  copper 
plate,  which  gradually  dissolves.  The  thin 
shell  of  metal  thus  formed  on  the  mould  is, 
when  is  has  attained  sufficient  substance, 
detached,  and  is  filled  up  with  metal,  mounted 
on  a block  of  wood  to  bring  it  to  the  same 
height  as  type,  and  is  then  ready  for  the 
printing  machine.  You  will  see  on  the  table 
later  on,  if  you  wish  to,  a wood  block,  a wax 
mould,  a shell— that  is,  the  coating  of  copper 
deposited  by  the  electrotype  process — and, 
finally,  the  shell  made  ready  for  printing  in 
the  form  of  an  electro.  This  process  over,  the 
printer  takes  the  electrotype,  places  it  on  the 
machine  in  company  with  the  type  matter,  and 
the  result  is,  after  printing,  folding,  inserting 
in  cover  and  stitching,  the  Graphic  as  you 
see  it  on  the  Saturday. 

Now  I come  to  the  Daily  Graphic , the 
latest,  and,  I venture  to  say,  not  the  least  im- 
portant development  of  illustrated  journalism. 
For  some  years  past  the  directors  of  the 
Graphic  have  had  the  idea  of  starting  a daily 
illustrated  paper,  and  a year  ago  the  step  01 
launching  the  enterprise  was  taken.  Pre- 
parations were  being  made  for  several  yean 
before  the  first  number  appeared,  for  every 
thing  had  to  be  arranged  and  tested  to  secure 
the  efficiency  of  the  different  departments.  A 
school  of  drawing  was  started,  and  th 
students  were  trained  by  a capable  artist  to  d 
their  work  rapidly  and  effectively.  Machine 
had  to  be  made  that  would  'print  illustration 
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Fig.  5. 


The  First  Number  of  the  “Daily  Graphic  : ’’ 


On  the  Publishing  Day. 

at  a high  speed,  for  although  there  existed 
many  that  would  print  ordinary  newspapers  at 
the  required  speed,  the  difficulty  was  to  find 

F'g, 


| those  that  could  give  the  necessary  brightness 
and  clearness  to  the  engravings,  Eventually, 
two  firms  were  selected,  one  English  and  one 
French,  and  here  on  the  screen  are  representa- 
tions of  the  two  machines  ; the  English  coming 
first. 

After  many  rehearsals,  the  first  number  of 
the  Daily  Graphic  appeared,  and  there  was 
such  a demand  for  it  that  the  machines  could 
not  turn  out  the  quantities  demanded  by  the 
newsagents,  who  broke  in  the  doors  of  the 
publishing  office  in  their  eagerness  to  obtain  the 
copies  (Fig.  5).  The  difficulty  of  supplying  them 
was  increased  by  some  of  the  machines  going 
very  wrong  in  those  intricate  parts  which  fold 
the  paper  after  it  is  printed.  This  picture  on 
the  screen  will  give  you  some  idea  of  what  was 
taking  place  in  the  machine-room  when  the 
accident  with  the  folders  occurred.  The  result 
of  these  breakdowns  was  that  thousands  of 
copies  went  broadcast  over  the  country  in  a 
more  or  less  smeared  condition.  But  this  is 
now  nearly  all  past  history,  for  the  printing  is 
; steadily  improving,  and  all  difficulties  sur- 
mounted. Whatever  may  have  been  the  diffi- 
culties in  the  printing  department,  the  artistic 
and  literary  departments  did  not  fail.  There  was 
some  difficulty  at  first  in  getting  the  public  to 
appreciate  the  fact,  but  it  is  nevertheless  true 
that  the  Daily  Graphic,  besides  being  an  illu- 
strated paper,  also  contains  the  news  of  the 
day,  and  notwithstanding  the  initial  difficulties, 
6. 


no  important  item  of  news  has  been  left  out 
since  the  first  r umber  made  its  appearance. 
This  illustration*  (Fig.  6)  shows  the  studio 


where  the  drawings  are  made  day  by  day.]  |In 
this  room  the  rough  sketches,  which  are  coming 
in  at  all  hours,  are  re-drawn  for  the  next  morn- 
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ing’s  paper.  Sometimes  the  sketches  come  by 
pigeon  post,  as  you  will  see  by  this  sketch  of 
the  arrival  of  a pigeon  (Fig.  7).  I must  mention 
here  that  these  feathered  employes  have  been  of 
great  assistance  to  the  Daily  Graphic,  and, 
with  one  exception,  have  done  their  work  con- 
scientiously. The  only  occasion  on  which  it 
was  necessary  to  find  fault  was  on  the  boat- 


race  day,  when  one  of  the  Daily  Graphic 
birds  was  supposed  to  have  been  seen  on  a 
chimney-pot  at  Hammersmith,  busily  employed 
in  picking  off  the  sketch  which  was  attached 
to  his  body.  A great  many  sketches  arrive 
from  people  in  no  way  connected  with  the 
Graphic.  When  a number  of  porpoises 
appeared  in  the  Thames,  as  many  as  twelve 


Fig.  7. 


The  “Daily  Graphic”  Pigeon  Post:  Arrival  of  Pigeons. 


sketches  arrived  during  the  day  at  the  Daily 
Graphic  office,  the  one  chosen  being  now 
upon  the  screen  (Fig.  8). 

Not  all  of  the  sketches  received  are  as  good 
as  the  porpoise  one,  as  you  will  see  by  a 
specimen  now  on  the  screen.  Not  even  the 
most  carefully  trained  artist  could  make  an 
accurate  reproduction  of  this  scene,  which  re- 
presents Lord  Napier’s  funeral.  When  the  Daily 
Graphic  was  first  startei,  some  of  the  illus- 


trations were  drawn  on  wood  and  engraved ; 
but  the  result  was  not  satisfactory  ; and  now 
they  are  all  reproduced  by  a photographic  pro- 
cess from  drawings  made  on  smooth  white  card 
with  a very  black  ink.  There  have  been  pub- 
lished some  very  good  illustrations  done  by 
people  who  have  had  no  experience  whatever 
in  such  rapid  journalistic  work  as  is  necessary 
in  the  case  of  the  Daily  Graphic.  Lady 
Butler  has  sent  sketches  from  Egypt,  done  with 
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such  a bold  vigorous  touch  that  they  can  be 
used  as  model  drawings  for  the  kind  of  work 
required.  There  is  just  enough  work  in  her 
drawings,  not  too  much  to  obscure  the  clear- 
ness, and  yet  quite  enough  everywhere  to  show 
exactly  what  she  wishes  to  pourtray.  I have 
not  the  time  to  mention  more  by  name,  but  I 
dare  say  the  signatures  of  many  of  the  young 
artists  who  are  -working  with  such  energy  and 
ability  will  be  already  known  to  you. 


Fig.  8. 


Porpoises  in  the  Thames  : One  of  Twelve 
Sketches  received  by  the  “Daily  Graphic.” 


When  the  drawings  are  finished,  they  are 
handed  to  the  manager  of  the  photo- etching 
department,  who  prepares  the  plates  for  the 
printer.  The  camera  by  means  of  which  the 
negative  is  taken  is  slung  from  the  roof,  so  that 
the  vibration  of  machinery,  passing  traffic,  &c. , 
may  not  spoil  the  result.  The  negative  when 
:aken  is  placed  over  a sheet  of  zinc  which  has 
3een  made  sensitive  to  light,  and  this  light 
from  an  arc  lamp)  shining  through  the  clear 
ines  of  the  negative,  acts  upon  the  sensitive 
surface  in  such  a way  as  to  leave  a record 


upon  the  zinc.  In  short,  by  this  operation  the 
drawing  is  reproduced  upon  the  zinc  plate.  Its 
lines  are  then  made  to  resist  the  attack  of  the 
acid,  and  the  plate  put  into  an  acid  bath,  where 
the  non-protected  parts  are  eaten  away,  leaving 
the  drawing  in  relief— a surface  which  can  be 
printed  from. 

These  plates  are  then  sent  to  the  printing 
office,  and  having  been  mounted  on  metal,  in 
order  to  make  them  the  same  level  as  the  type, 
they  are,  with  the  type,  arranged  as  required 
into  complete  pages.  The  next  thing  is  to 
reproduce  these  pages  into  as  many  duplicates 
as  may  be  required.  Let  us  say  ten— two  for 
each  machine.  I told  you  how  electros  were 
taken  of  the  wood  blocks  for  the  Graphic,  and 
I will  briefly  describe  how  stereos  are  taken  of 
the  plates  for  the  Daily  Graphic.  A mould 
is  taken,  not  in  wax,  but  in  damp  fiafier 
mache , by  means  of  pressure  ; and  as  soon  as 
the  mould  is  lifted  off  the  forme,  and  left  for  a 
few  minutes  to  dry  on  a table  heated  by  steam, 
it  is  taken  to  the  casting  machine. 

The  plates,  when  ready,  must  be  curved,  to 
suit  the  requirements  of  the  printing  machines, 
so  the  paper  mould  is  placed  here  upon  a 
curved  bed,  after  which  a cylindrical  plate  is 
brought  against  it,  leaving  a certain  space, 
into  which  molten  metal  is  poured.  After 
allowing  a few  minutes  for  the  metal  to  cool, 
the  cylindrical  plate  is  thrown  back,  and  there 
is  the  paper  mould,  with  the  curved  metal 
plate,  which  is  an  exact  facsimile  of  the 
original  forme,  composed  of  illustrations, 
plates,  and  type.  After  being  trimmed  up  at 
the  edges,  the  finished  stereo  is  screwed  down 
in  the  machine,  and  within  a very  few  minutes 
each  machine  will  be  rattling  off  copies  from 
the  stereos  at  the  rate  of  10,000  an  hour. 

Before  we  go  down  into  the  machine-room, 
we  will  just  take  a peep  into  the  editor’s  room, 
so  that  you  may  see  the  wonderful  little 
machine  that  brings  in  the  news  by  electric 
current,  and  prints  it  on  a strip  of  paper  which 
can  be  detached  and  sent  straight  away  to  the 
composing  room,  after  the  editor  has  seen  it. 
The  clerk  who  transmits  the  items  of  news 
from  the  office  of  the  Exchange  Telegraph 
offices  to  the  evening  papers  depresses  one  of 
the  keys  of  the  instrument  before  him,  and  a 
letter  corresponding  to  it  is  printed  simul- 
taneously in  about  700  different  buildings  in 
London  alone. 

Having  seen  this  little  machine  in  the 
editor’s  room,  we  will  not  stay  in  there  longer 
than  necessary,  for  visitors  are  not  much  ap- 
preciated in  such  a sanctum.  It  is  sad  tc 
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think  of  the  many,  many  hours  that  are  lost 
during  the  year  by  the  editor  or  manager  of  a 
paper  in  seeing  people  who  will  not  understand 
how  valuable  to  him  time  is.  There  is  the  visitor 
whocomes  with  aletter  of  introduction  from  some 
influential  personage  ; he  has  got  no  sketches, 
but  thinks  of  going  to  Timbuctoo,  and  would 
>like  to  know  if  he  should  send  sketches  if  he  had 
time  to  make  any.  Then  there  is,  among  many 
•others,  the  individual  who  brings  a shocking 
bad  drawing,  and  thinks  if  he  talks  long 
^enough  he  can  make  you  think  it  is  good.  We 
will  leave  the  editor  alone,  then,  and  move  on 
to  the  store-room  where  the  paper  is  kept  in 
Tolls  all  ready  for  use.  Here  is  one  which  was 
made  for  exhibition  purposes,  and  is  larger 
than  those  used  by  the  Daily  Graphic 
machines,  but  except  that  it  is  rather  more 
bulky,  the  appearance  is. the  same.  The  paper 
•on  this  reel  is  9!  miles  long. 

Now  we  move  on  to  the  machine-room,  but 
as  you  have  already  seen  illustrations  of  the 
two  different  types  of  machines  when  I was 
referring  to  the  starting  of  the  Daily  Graphic , 
we  will  only  take  a glimpse  into  the  room. 

When  the  five  machines  are  all  hard  at 
work,  fresh  reels  of  paper  being  placed  into 
position,  the  finished  copies  being  transferred 
to  the  publishing  office,  and  everything  in  full 
swing,  there  is  such  a scene  of  activity  that  it 
was  necessary  to  take  a view  of  the  room 
•during  a quieter  time  of  the  day.  The  papers 
leave  this  department  for  the  publishing  office, 
and  there  is  nothing  more  left  to  do  than  to  get 
■rid  of  them  as  quickly  as  possible.  The  paper 
is  produced  at  tremendous  expense,  and  then 
-comes  to  the  proprietors  that  most  important 
part  of  the  proceeding— the  sale.  The  news- 
paper trains  will  be  rushing  through  the 
country  in  all  directions,  and,  as  soon  as 
possible,  the  papers  are  placed  before  the 
public. 

We  have  followed  a subject  through— from 
the  actual  event  to  the  time  when  you  see  it 
depicted  in  the  paper  ; the  description  of  each 
process  has  been  brief,  but  I have  tried  to 
avoid  giving  too  many  technical  details, 
for,  in  the  first  place,  there  would  not  have 
been  time  to  have  done  so,  and  again,  it 
might  have  been  wearisome  to  many  here  this 
■evening. 

It  gave  me  great  pleasure  to  be  asked  to 
read  a paper  at  the  Society  of  Arts  on  a 
subject  which,  to  me,  becomes  more  and  more 
interesting  as  my  knowledge  and  experience 
extends,  and  it  was  a source  of  much  gratifi- 
cation to  me  that  Mr.  Luke  Fildes,  who  has 


done  so  much  for  the  Graphic , consented  to 
take  the  chair ; and  it  will  be  a still  greater 
pleasure  to  me  if  I may  believe  that  you  have 
not  regretted  turning  out  of  your  comfortable 
homes  on  a winter’s  night  to  hear  my  paper 
on  “ Illustrated  Journalism.” 


DISCUSSION. 

Mr.  Henry  Blackburn  said  it  was  many  years 
since  he  first  began  to  take  an  interest  in  this  subject. 
In  1873  he  was  present  in  New  York,  when  the 
first  daily  illustrated  paper  was  published  in  New 
York,  which  was  called  the  Daily  Graphic , and  was 
brought  out  by  Canadians.  Mr.  Randolph  Caldecott 
was  one  of  its  special  correspondents.  In  March, 
1875,  he  read  a paper  in  that  room  on  illustiated 
journalism,  and  ventured  then  to  suggest  that  it  was 
high  time  that  a daily  illustrated  paper  should  be 
published  in  England.  His  excuse  for  suggesting  so 
apparently  extraordinary  a thing  was  that  they  were 
then  first  able  to  produce  blocks  for  printing  by 
photography.  They  all  had  their  own  theories  about 
illustrated  journalism,  but  he  could  not  withhold  a 
tribute  to  the  wonderful  energies  of  Messrs.  Thomas, 
and  to  the  great  success  of  the  Daily  Graphic.  A 
journal  which  could  produce  such  extraordinary  like- 
nesses of  the  members  of  the  Royal  Academy,  who 
met  between  nine  and  ten  o’clock  at  night,  and  on 
the  next  morning  bring  out  a sketch  of  the  proceed- 
ings at  the  election  of  members  and  associates,  was  a 
thing  to  be  proud  of ; he  would  not  pretend  to  say 
how  it  was  done.  They  were  all  living  in  a very 
feverish  state  with  regard  to  illustrations,  and  he 
would  much  prefer  that  a little  longer  time  were 
taken  over  them.  It  was  of  course  necessary  to 
allow  the  event  to  happen  first,  but  that  was  the  utmost 
concession  allowed.  The  Daily  Graphic  had  over- 
come an  immense  number  of  difficulties,  and  had 
given  a great  amount  of  enjoyment.  All  those  who 
could  not  see  to  read  enjoyed  their  picture  paper  every 
morning,  and,  in  a rudimentary  state,  they  did  get 
the  news  in  the  illustrations.  He,  however,  had  his 
own  views  on  the  subject,  and  had  been  waiting  for 
many  years,  and  was  still  waiting,  for  capital  to  carry 
them  out.  His  idea  was,  that  there  should  be  a 
simple  drawing,  and  a few  lines  at  the  top  of 
each  column,  just  to  indicate  what  the  writer  was 
talking  about.  A short  time  ago  he  suggested  to 
to  his  friend,  Mr.  George  Augustus  Sala,  what  a nice 
thing  it  would  be  to  have  at  the  top  of  his  letters 
from  Rome  a little  sketch,  indicating  the  kind  of 
place  he  was  writing  from ; but  his  reply  was,  what 
was  the  use  of  his  devoting  a lifetime  to  the  art  of 
pictorial  writing,  if  it  was  to  be  all  cut  to  pieces  with 
two  or  three  lines  of  a sketch.  They  had,  therefore, 
first  of  all,  to  find  capital ; next  to  educate  artists  ; 
and  next  to  conciliate  the  journalists.  Although  the 
paper  was  very  instructive  and  interesting,  he  ventured 
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to  suggest  that  we  were  only  at  the  beginning;  and 
he  would  ask  such  gentlemen  as  Mr.  Thomas  and 
others  to  go  on  and  develop  still  further  the  art  of 
illustrating  in  a few  lines  the  events  of  the  day. 

Mr.  John  Leighton,  F.S.A.,  said  this  graphic 
account  of  illustrated  journalism  was  a sequel  to  his 
friend  Mason  Jackson’s  work  upon  the  same  sub- 
ject. Illustrated  journalism  might  be  said  to  have 
first  taken  form  in  the  year  1832  with  the  Penny 
Magazine . It  seemed  but  yesterday  that  he 
bought  the  first  number  of  the  Illustrated  London 
News  for  fivepence,  with  a picture  of  a State 
costume  ball  at  Buckingham  Palace,  by  John 
Gilbert.  This  was  the  precursor  of  pictorial  papers 
all  over  the  world.  Mr.  Ingram  encountered  many 
rivals,  some  of  which  he  bought  oat  of  the  field, 
until  the  Graphic  appeared,  and  with  it  the  Franco- 
Prussian  War.  A s peace  and  the  Great  International 
Exhibition  of  1851  consolidated  the  News,  so  war 
made  its  rival,  the  Graphic.  This  newspaper  had 
been  remarkable  for  its  illustrations,  the  work  of  the 
engraver  on  wood.  The  weekly  Graphic  having 
proved  a great  success,  the  enterprise  was  followed 
by  a diurnal ; and  as  the  great  weekly  had  depended 
upon  wood-cuts,  it  was  quite  natural  that  the  babe 
should  do  the  same,  though,  since  then,  wood  has 
given  place  to  “process,”  greatly  to  its  benefit. 
Process  blocks  depended  wholly  upon  the  artist, 
without  any  intervention  or  translation  whatever, 
and  he  ventured  to  suggest  that  the  weekly  should 
continue  to  depend  upon  wood,  whilst  the  daily 
should  confine  itself  to  process  blocks — wood  and 
fine  printing  being  made  for  “ colour,”  whilst 
process  was  rapid,  both  in  production  and  im- 
pression. Black  and  white  would  always  be  the 
backbone  of  illustrated  journalism.  Mr.  Thomas 
had  made  but  one  mention  of  coloured  pictorial 
art,  though  it  now  played  a great  part,  and  here, 
again,  Herbert  Ingram  was  the  pioneer  ; and  he  held 
in  his  hand  the  first  coloured  effort,  which  paved  the 
It  way  for  Sant’s  “Little  Red  Riding  Hood,”  of 
j which  several  sets  of  blocks  were  worn  out,  and 
, “ The  North-West  Passage,”  by  Millais. 

Mr.  W.  Lascelles  Scott  exhibited  some  specimens 
I of  a new  method  of  colour  printing,  invented  by  his 
I friend,  Colonel  Muter,  in  which,  instead  of  using  a 
4 large  number  of  stones  or  blocks,  any  number  of 
I colours  could  be  produced  at  one  impression,  and  the 
I method  therefore  seemed  well  adapted  for  book- 
I illustration.  The  block  was  built  up  of  the  different 
I colours,  the  thickness  depending  on  the  number 
| required,  and  it  was  gradually  printed  away.  The 
I specimens  exhibited  were  not  very  artistic,  but 
■ showed  what  could  be  done. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Thomas,  said  England  might  well  feel  proud  of 
fti  having  produced  two  such  papers  as  the  Illustrated 

. 


London  News  and  the  Graphic , and  the  objects  their 
proprietors  had  in  view  would  quite  meet  the 
criticisms  of  both  Mr.  Leighton  and  Mr.  Black- 
burn ; they  were  desirous  of  carrying  out  to  the 
fullest  extent  all  that  it  was  possible  to  do 
to  make  them  perfect.  Although  Mr.  Thomas 
had  said  that  the  Graphic  had  been  much  in- 
debted to  him  (the  Chairman)  in  the  past,  he 
had  always  felt  that  the  obligation  was  the  other 
way,  for  it  was  in  connection  with  the  Graphic  that 
he  and  many  other  artists  first  became  known  to  the 
public.  He  had  reason  to  believe  that  the  found- 
ing of  the  Illustrated  London  News  and  the 
Graphic , and  the  admirable  way  in  which  they  had 
encouraged  the  best  art  of  this  country,  had  been  a 
very  great  help  indeed  to  the  profession ; and  one 
could  not  but  regret  that  no  such  papers  existed  in 
the  time  of  Hogarth,  the  first  great  illustrator,  and, 
in  fact,  the  father  of  all  illustrators.  Illustrated 
literature  was  a purely  national  product,  of  which 
England  might  well  be  proud.  She  had  not  only  led 
the  way,  but  had  produced  the  finest  illustrated 
publications  ever  seen.  And  many  men  who  were 
now  famous,  owed  their  individuality  and  success  to 
their  early  training  on  illustrated  papers. 

The  vote  of  thanks  having  been  passed, 

Mr.  Thomas,  in  reply,  said  the  principal  point  in 
Mr.  Blackburn’s  remarks  was  that  the  Daily  Graphic 
ought  to  do  better,  and  no  one  felt  that  more  than 
himself.  They  were  always  trying  to  improve  it,  and 
he  thought  they  had  improved  it  a great  deal  already. 
Mr.  Leighton  advised  them  to  keep  woodcuts  out  of 
it— which  they  certainly  should  do,  because  they 
could  not  print  them — and  to  keep  “ process  ” out  of 
the  Graphic.  No  one  was  a better  judge  of  how  a 
picture  should  be  reproduced  than  the  artist,  and 
very  often  he  preferred  “process”  to  wood-engrav- 
ing. They  endeavoured  to  use  whichever  was  most 
suitable ; if  they  thought  a drawing  would  come  out 
well  in  wood,  they  employed  it,  and  so  with  process. 
With  regard  to  Mr.  Lascelles  Scott’s  specimens, 
these  things  all  depended  on  the  printing ; he  had 
often  seen  very  beautiful  proofs,  but  if  large  numbers 
had  to  be  printed  they  came  out  quite  different.  In 
conclusion,  he  desired  to  express  his  sense  of  obliga- 
tion to  Mr.  Hepwortb,  who  had  been  kind  enough  to 
read  his  paper  for  him. 


Miscellaneous. 

♦ 

THE  FORESTS  OF  HUNGARY. 

The  Belgium  Consul-General  at  Buda  Pesth  reports 
that  the  forests  of  Hungary  have  an  area  of  9,200,000 
hectares  (hectare  is  equivalent  to  2-47  acres),  of  which 


86 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


f January  30,  1891. 


about  one-fifth  is  inaccessible,  by  reason  of  the  absence 
of  ways  of  communication.  Of  these  9,200,000 
hectares,  the  State  owns  about  1,500,000;  the  re- 
mainder belongs  to  public  bodies  and  to  private 
individuals.  There  are  2,600,000  hectares  under 
oaks  ; 3,400,000  hectares  under  red  beech  ; 1,900,000 
hectares  under  resinous  trees ; and  800,000  hectares 
under  elms.  The  remainder  consists  of  birches,  pop- 
lars, maples,  ash  willow,  alder,  &c.  The  Hungarian 
Government  does  not  sell  any  part  of  its  forests  ; on 
the  contrary,  it  purchases  more  each  year.  The  price 
for  forests  of  red  beeches  varies  between  30  and  600 
francs  per  hectare,  according  to  their  position.  In 
certain  parts  of  the  country,  particularly  in  the  eastern 
region  of  the  Carpathians,  woods  are  found  several 
thousand  acres  in  extent,  almost  exclusively  of  red 
beech ; but  this  is  an  almost  valueless  wood.  It  is 
but  little  used,  except  for  carriages  and  agricultural 
implements.  It  is,  however,  specially  used  in  the 
manufacture  of  bent  wood  ; and  it  is  also  made  into 
staves  for  cheap  casks ; but  it  is  principally  used  for 
firewood.  In  places  where  means  of  transport  are 
available,  merchants  purchase  the  timber  as  it  stands. 
In  Slavonia,  where  the  best  oak  forests  of  the 
monarchy  are  to  be  found,  the  price  for  the  right 
of  cutting  the  trees— leaving  to  the  vendor  the 
ownership  of  the  soil — is  4,000  francs  per  hectare. 
As  regards  resinous  trees,  it  is  chiefly  in 
Transylvania  that  there  are  large  forests  of 
these,  but  they  are  not  very  accessible,  and  the 
price  ranges  from  30  to  100  francs  per  hectare.  In 
the  north-east  of  the  country,  in  the  district  of 
Marmaros,  they  are  also  largely  found.  There  are 
few  fires,  and  even  when  they  do  occur,  it  is  only  on 
the  ground,  and  it  is  stated  no  cases  have  been 
known  where  the  trees  have  suffered  from  the 
ravages  of  fire.  The  taxes  on  forests  vary  between 
8 centimes  and  2*50  francs  per  hectare.  In  excep- 
tional cases  they  reach  3-75  francs  for  woods  of  great 
value.  The  tax  goes  to  the  benefit  of  the  State. 
There  are  also  taxes  levied  for  the  benefit  of  public 
bodies ; these  vary  from  2 to  50  per  cent,  of  the 
principal  tax.  The  revenue  from  the  forests  but 
little  exceeds  3^  per  cent,  of  the  capital  sunk ; 
often,  however,  it  is  only  2\  per  cent.  Certain  dis- 
tricts, provided  with  navigable  streams,  as  the  banks 
of  the  Theiss  towards  its  source  (north-east),  of  the 
Waag  and  of  the  Gran  (north  and  north-west),  of 
the  Samos  (east),  and  of  the  Maros  (Transylvania), 
have  forests  which  are  very  cheap,  and  which  can 
give  a regular  yield  for  the  annual  sales.  It  is  in 
Slavonia  that  the  forests  appear  to  have  the  best 
future,  notwithstanding  their  very  high  price.  Oak 
of  the  best  quality  is  to  be  found  there.  For  resinous 
trees,  it  is  the  Marmaros  which  rule  the  market. 
The  growth  in  the  value  of  the  forests  worked  in 
Slavonia  has,  in  recent  years,  been  about  10  per 
cent,  annually.  For  resinous  woods  it  has  been 
about  5 per  cent.  As  regards  red  beech  wood, 
which  is  used  chiefly  for  fuel,  its  value  is  diminishing, 
owing  to  the  competition  of  coal.  In  the  districts  of 


the  north  and  east,  the  Belgian  Consul  says  that 
there  are  vast  forests  still  unworked,  which  would 
only  cost  30  to  35  francs  per  hectare,  and  which  will 
acquire  a certain  value  when  the  ways  of  commnni- 
cation  permit  of  their  working.  Their  purchase 
would  constitute  an  investment  for  the  future,  but  it 
is  difficult  to  foresee  when  the  profits  will  come. 
Those  who  had  effected  a purchase  of  this  kind  in 
Slavonia,  thirty  or  forty  years  ago,  would,  it  is  said, 
have  tripled  or  quadrupled  their  capital.  Owners  of 
forests  who  reserve  their  right  of  sport,  must  in- 
demnify their  neighbours  for  the  damage  done  by 
the  game.  The  Crown  domains  at  Godollo  pay, 
under  this  head,  about  12,000  francs  annually,  and 
other  large  properties  pay  as  much  as  16,000  or 
17,000  francs. 


CULTIVATION  OF  IIEMP  IN  SMYRNA. 

In  cultivating  hemp  in  Smyrna,  the  United  States 
Consul  there  says,  that  from  one  and  a half  to  two 
bushels  of  seed  are  sown  per  acre.  The  fibre  is  long 
and  tough,  and  of  good  yellow  tinge  ; but,  owing  to 
the  crude  process  of  shedding,  its  good  qualities  are 
nearly  ruined.  The  price  of  seed  varies  between  two 
shillings  and  threepence  and  two  shillings  and  seven- 
pence  a bushel ; and  it  generally  contains  from  twelve 
to  fifteen  per  cent,  of  extraneous  matter,  chiefly 
sand.  The  height  that  the  hemp  usually  grows  is 
from  six  to  seven  feet  and  a half;  in  some  cases  so 
high,  in  fact,  that  Consul  Emmet  says  a man  can  ride 
through  his  fields  on  horseback  without  being  seen. 
Hemp  is  cultivated  in  almost  every  village  or  hamlet 
of  Asia  Minor,  where  an  abundance  of  running  water 
is  to  be  found.  The  hemp  fields  are  cultivated  as 
near  the  water  as  possible,  owing  to  the  moisture 
required  while  growing,  and  the  use  made  of  the 
stream  after  the  seed  is  gathered.  The  ground  is 
lightly  ploughed,  and  sown  broadcast  with  from  one 
and  a half  to  two  bushels  of  seed  per  acre.  It  is 
then  gone  over  with  a heavily- weighted  plank,  drawn 
by  oxen,  to  break  the  furrows  and  cover  the  seed. 
Nothing  more  is  done  to  it.  If  the  season  be  advan- 
tageous, and  the  water  supply  does  not  fail,  by  the 
receding  of  the  stream,  the  yield  will  be  good.  The 
crop  is  cut  and  put  in  bundles,  when  the  stalks  turn 
yellow.  The  seed  is  gathered,  and  the  sheaves  of 
stalks  are  immersed  in  the  stream  near  by,  for  the 
parpose  of  rotting  the  shell  or  reed  containing  the 
hemp  fibre.  When  the  cultivator  thinks  it  suffi- 
ciently softened,  the  bundles  are  taken  from  the 
water,  opened,  and  subjected  to  a heavy  pounding 
with  large  mallets.  After  this,  the  fibre  is  extracted 
by  hand,  and  put  in  shape  for  selling.  Owing  to  the 
process  of  softening  the  stalks,  or  perhaps  leaving 
them  too  long  under  water,  the  fibre  darkens  and 
partly  rots  when  exposed  to  the  air,  which  renders 
it  unfit  for  foreign  markets.  It  is  consumed  in  the 
manufacture  of  coarse  bagging  and  rope,  for  use  in 
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the  interior.  The  hemp  seed  grown  in  Smyrna,  aud 
exported  abroad,  is  of  good  quality,  and  is  exported 
mainly  to  Germany,  Austria,  Holland,  and  the 
United  States,  for  the  extraction  of  oil.  It  is  also 
used,  to  some  extent,  by  the  natives  as  an  article  of 
food.  The  seed  is  pounded  in  mortars,  and  made 
into  a paste,  and  then  fried.  The  Jews  are 
particularly  fond  of  it,  and  value  it.  The  principal 
places  in  the  villayet  of  Smyrna  where  hemp  and 
hemp  seed  are  obtained  are  Odemish,  Thyras,  Mazli, 
and  Homak  Cairch. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

February  4.—  J.  Emerson  Dowson,  “ Decimal 
Coinage,  Weights,  and  Measures.”  Sir  Henry  E. 
Roscoe,  M P.,  F.R.S.,  will  preside. 

February  ii.— Sir  Roper  Lethbridge,  M.P., 
“The  Proposed  Irish  Channel  Tunnel.”  The 
Duke  of  Abercorn,  C.B.,  Vice-President,  will 
preside. 

February  18.—  CoL.  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S.  “ Methods  and  Pro- 
cesses of  the  Ordnance  Survey.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside. 

February  25.— E.  J.  Ravenstein,  “Colonisa- 
tion and  its  Limitations.”  Sir  Rawson  Rawson, 
K.C.M.G.,  will  preside. 

March  4. — J.  Harrison  Carter,  “Modern 
Flour  Milling.” 

Papers  for  which  no  dates  have  as  yet  been 
fixed : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 
F.R.S. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ Electiicity  in  relation  to  the  Human  Body.” 
By  H.  Newman  Lawrence  and  Arthur 

Harries,  M.D. 

“Harbours,  Natural  and  Artificial.”  By  F.  H. 
Cheesewright. 

“ The  Durability  of  Pictures  Painted  with  Oils  and 
Varnishes.”  By  A.  P.  Laurie. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

February  17. — Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 
April  21. — Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 
C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

Lewis  Atkinson,  “The  Diamond  Fields  of 

South  Africa.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock  : — 

February  26.— Robert  Gordon,  M.Inst.C.E., 
“The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9,— B.  H.  Baden- Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

February  10. — HeywoodSu'mner,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside. 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14. — G.  T.  Robinson,  “Decorative 
Plaster  Work.”  Walter  Crane  will  preside. 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 
Friday  afternoons,  at  half-past  4 o’clock  : — 
Captain  Abney,  C.B.,  D.C.L.,  F.R.S.,  “The 
“ Science  of  Colour.” 

February  13,  20,  27  ; March  6,  13. 


Cantor  Lectures. 

The  following  Course  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 

A.  J.  Hipkins,  F.S.A.,  “The  Construction 
and  Capabilities  of  Musical  Instruments.” 
Three  lectures. 

Lecture  II. — Feb.  2.  — Wind  Instruments — 
Recent  date  of  modern  orchestra— Improvements  of 
Wind  Instruments  in  the  present  century — The 
Wood  Wind : Flute,  Oboe,  Bassoon,  Clarinet — 
Characteristic  tone  quality  not  due -to  material  em- 
ployed— Boehm’s  Flute — Seventeenth  century  family 
of  Recorders — The  Oboe  and  Bassoon  Reed — Its 
antiquity — Difference  of  cylindrical  and  conical  tubes 
— Seventeenth  century  family  of  Oboes — The  Oboe 
di  Caccia,  Oboe  d’Amore,  Cor  Anglais — The  Sarru- 
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sophones — Seventeenth  century  family  of  Cromornes 
— The  Bagpipes;  Syrian  Scale — The  Clarinet, 
acoustic  peculiarity — The  Clarinet  Reed — The  Basset 
Horn  and  Bass  Clarinet — The  Saxophones — The 
French  Horn— Valves  or  Ventils — The  Trumpets 
and  Trombones — Bach’s  Trumpet  parts — Seven- 
teenth century  family  of  Cornets  or  Zincken — The 
Serpent,  Basson  Russe,  Ophicleide — The  Tubas  and 
Saxhorns — Euphonium — Bombardon — Contrabass — 
Cause  of  modern  rise  in  pitch. 

Lecture  III. — Feb.  9.— Instruments  grouped  by 
the  adaptation  of  a Keyboard — Its  service  to  composi- 
tion— History  of  the  Keyboard — The  early  Organ — 
The  Drone— Drawings  of  early  portable  Organ  Key- 
boards— The  Cantigas  de  Santa  Maria — Keyboards 
in  Italian  and  Flemiah  paintings — Summary  of  early 
large  Church  Organs  from  Praetorius — The  long 
measure  bass — The  short  measure  or  short  octave — 
The  mixture— Its  dissection  into  registers  — The 
pedal  Keyboard — Sketch  of  a complete  Organ — The 
Regal— The  Harmonium  and  American  Organ — The 
Echiquier  and  the  precursors  of  the  Piano — The 
Pianofoite. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  2 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  J.  Hipkins,  F.S.A.,  “The  Construction  and 
Capabilities  of  Musical  Instruments.”  (Lecture  II.) 
Royal  Institution,  Albemarle-street,  W.,  5 pm. 

General  Monthly  Meeting. 

Engineers,  Westminster  Town-hall,  S.W.,  7J  p.m. 
Inaugural  Address  by  the  President,  Mr.  W.  W. 
Colam. 

Chemical  Industry  (London  Section),  Burlington- 
house,  8 p.m.  Mr.  W.  C.  Young,  “Standard 
Sperm  Candles.” 

Surveyors,  12,  Great  George- street,  S.W.,  8 p.m. 
Discussion  on  Professor  J.  Wrightson’s  paper, 
“ The  Basis  of  the  Cost  of  Wheat-growing.” 
British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Baron  Plenry  de  Geymiiller,  “ The  School  of 
Bramante,  and  its  Expansion  throughout  Italy 
and  the  rest  of  Europe.” 

Medical,  it,  Chandos-street,  W.,  82  p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 
W.  Boscawen,  “ Recent  Results  of  Babylonian 
Archaeology.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  Whitworth  Wallace,  “Pompeii,  the  City  of 
the  Dead.”  (Illustrated.) 

North-East  Coast  Institution  of  Engineers  and  Ship* 
builders,  Hall  of  the  Literary  and  Philosophical 
Society,  Newcastle-upon-Tyne,  7^  p.m.  1.  Dis- 
cussion on  Mr.  Hok’s  paper,  “The  Unsinkability 
of  Cargo -carrying  Vessels.”  2.  Discussion  on  Mr. 
M.  Sandison’s  paper,  “Main  Steam  Pipes.”  3. 
Mr.  A.  Blechynden,  “ The  Influence  of  the  Rela- 
tive Dimensions  and  Proportions  of  the  Screw 
Propeller  on  the  Vessel’s  Performance.” 

Tuesday,  Feb.  3 ...  Royal  Institution,  Albemarle-street,  W., 
5 p.m.  Prof.  V.  Horsley,  “ The  Structure  and 
Functions  of  the  Nervous  System.”  (Lecture  III.) 
“ The  Spinal  Cord  and  Ganglia.” 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George- street,  S.W.,8p  m. 


Pathological,  20,  Hanover-square,  W.,  8^  p.m. 

Sanitary  Institute,  14A,  Margaret-street,  W.  8 p.m. 
Mr.  H.  Law,  “ Principles  of  Calculating  Areas, 
Cubic  Space,  &c.  ; Interpretation  of  Plans  and 
Sections  to  Scale.” 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 

Zoological,  3,  Hanover-square,  W.,  8|  p.m.  1.  Dr. 
R.  W.  Shufeldt,  “ The  Question  of  Saurognathism 
of  the  Pici,  and  other  Osteological  Notes  upon 
that  Group.”  2.  Count  D.  Salvadori,  “Two  New 
Species  of  Parrots  of  the  Genus  P latycercus .” 
3.  Mr.  P.  L.  Sclater,  “A  Collection  of  Birds  from 
Tarapaca,  Northern  Chili.” 

Wednesday,  Feb.  4. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  J Emerson  Dowson, 

“ Decimal  Coinage,  Weights,  and  Measures.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Entomological,  ir,  Chandos-street,  W.,  7 p.m. 
1.  Mr.  Frederick  Enock,  “ The  Life  History  of  the 
Hessian  Fly.”  2.  Mr.  Roland  Trimen,  “ Some 
Recent  Additions  to  the  List  of  South  African 
Butterflies.”  3.  Mr.  Henry  W.  Bates,  “Additions 
to  the  Carabideous  Fauna  of  Mexico,  with  Re- 
marks on  species  previously  recorded.”  4.  Mr. 
William  F.  Kirby,  “ Notes  on  the  genus  Xantho- 
spilopieryx , Wallgr.”  5.  Dr.  David  Sharp,  “ The 
Rhyncophorous  Coleoptera  of  Japan.”  (Part  II.) 

Archaeological  Association,  32,  Sackville-street,  W., 
8 p.m. 

Obstetrical,  20,  Hanover-square,  W.,  8 p.m. 

Civil  and  Mechanical  Engineers,  Westminster  Palace 
Hotel,  S.W.,  7 P.m.  Mr.  H.  Daniell,  “The 
Jerome  Steamship  Shaft.” 

Thursday,  Feb.  5 ...  Royal,  Burlington-house,  W.,  42  p.m. 

Antiquaries,  Burlington-house,  W.,  82  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  J. 
Gammie,  “ The  Tree  Ferns  of  Sikkim.”  ?.  Mr. 
A.  Barclay,  “Life  History  of  Two  Species  of 
PuccmiaP 

Chemical,  Burlington-house,  W.,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  George  Massee,  “ Plant  Tendencies  towards 
Animal  Mode  of  Life.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  Hall  Caine,  “The  Little  Manx  Nation.” 
(Lecture  IV.) 

Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  Feb.  6.. .United  Service  Inst.,  Wiiitehall-yard,  3 p.m. 

Mr.  C.  R.  Markham,  “ The  Advantage  of  forming 
Collections  at  Greenwich,  with  a view  of  supple- 
menting the  means  of  studying  the  Origin  and 
Gradual  Development  of  various  Branches  of 
Naval  Science.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Lord  Rayleigh,  “ Some 
Applications  of  Photography.” 

Geologist’s  Association,  University  College,  W.G.j 
72  p.m.  Annual  Meeting. 

Philological,  University  College,  W.C.,  8 p.m.  A 
Dictionary  Evening,  by  the  President,  Mr.  Henry 
Bradley. 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p m. 
Dr.  Louis  Parkes,  “ Water  Supply,  Drinking 
Water,  Pollution  of  Water.” 

Saiurday,  Feb.  7... Metropolitan  Board  Teachers’  Associa- 
tion (at  the  House  of  the  Society  of  Arts),  3 pm. 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  3I  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr. 
W.  Martin  Conway,  “ Pre-Greek  School  of  Art.” 
(Lecture  III.) 
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NOTICES. 

+ 

CANTOR  LECIURES. 

The  second  lecture  of  the  course  on  “ The 
Construction  and  Capabilities  of  Musical 
Instruments,”  by  Mr.  A J.  Hipkins,  F.S.A., 
was  delivered  on  Monday  evening,  2nd  inst. 

Mr.  Henry  Carte  and  Mr.  D.  J.  Blaikley 
played  upon  the  various  wind  instruments 
which  were  described  in  the  lectures.  Instru- 
ments were  lent  by  Messrs.  Rudall,  Carte  and 
Co.,  Messrs.  Boosey  and  Co.,  and  Messrs. 
John  Broadwood  and  Sons. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  January  27th,  1891  ; Sir  JAMES  D. 
Linton,  P.R.I.,  in  the  chair. 

The  paper  read  was — 

LITHOGRAPHY:  A FINISHED  CHAPTER 
IN  THE  HISTORY  OF  ILLUSTRATIVE 
ART. 

By  William  Simpson,  R.I.,  M.R.A.S. 

It  may  be  fitting  to  mention  at  the  com- 
mencement of  this  paper  that  for  a good  many 
years,  in  the  early  part  of  my  life,  I was  a 
practical  lithographer ; and  that  there  are 
few  of  the  processes  connected  with  the 
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lithographic  art  but  what  I could  turn  my 
hands  to.  This  will  assure  those  who  hear 
me  that,  when  I deal  with  the  technique  of 
the  subject,  I am  not  speaking  at  second- 
hand, but  am  treating  that  with  which  I chance 
to  be  perfectly  familiar. 

To  avoid  any  misunderstanding,  it  may  be 
as  well  to  point  out  that  the  words  “ Finished 
Chapter  ” do  not  apply  to  lithography  beyond 
the  position  it  once  held  of  being  one  of  the 
principal  means  of  book  illustration.  It  will 
only  be  my  purpose  to  show  how  in  this  posi- 
tion, which  it  held  for  many  years,  it  was 
superseded  by  other  art  processes.  Litho- 
graphy is  still  largely  used,  and  is  well 
adapted  for  many  purposes.  It  is  a beautiful 
art,  and  has  many  capabilities,  regarding 
which  I may  have  something  to  say  before  I 
have  done  with  this  paper. 

Lithography  was  discovered,  or  invented, 
or  both,  by  Johann  Aloys  Senefelder.  The 
first  thing  was  what  might  be  considered  a 
very  small  discovery ; but  on  this  slight  basis 
a large  number  of  methods  were  invented  by 
the  originator.  I have  always  understood  that 
Senefelder  had  practised  all  the  various  pro- 
cesses which  have  since  been  employed,  and 
more  or  less  developed  them  while  he  lived. 
The  life  of  the  inventor  shows  that  he  was  a 
very  able  man,  and  this  explains  how  he  so 
developed  and  perfected  the  art  which  he 
discovered.  He  never  was  rich  ; he  .may  be 
said  to  have  died  poor.  Not  that  he  wanted 
chances — he  had  many,  but  he  never  suc- 
ceeded in  business,  for  his  mind  always  turned 
to  working  out  new  ideas,  and  the  practical 
part  of  his  affairs  were  overlooked.  He  is  de- 
scribed as  having  been  a dirty,  untidy  man, 
with  much  uncombed  hair;  and  that  he  never 
was  so  happy  as  when  absorbed  working 
out  some  new  part  of  his  process.  He 
was  not  a disappointed  inventor,  like  so 
many  others ; the  merits  of  his  discovery 
were  recognised  while  he  lived,  and  he  re- 
ceived gold  medals  and  other  honours,  as 
well  as  money  at  times.  The  Society  of  Arts 
awarded  him  a gold  medal  in  1819. * The 
King  of  Bavaria  was  a great  friend  of 
Senefelder’s,  and  gave  him  a pension,  by 
means  of  which  the  latter  part  of  his  life  was 
made  honourable  and  happy.  He  died  in 
Munich.  Often  we  have  heard  of  people  who 
declared  that  the  name  of  some  object  they 

* This  Society  also  granted  a premium  of  £ 20  to  Jos. 
Netherclii't,  for  his  method  of  making  lithographic  transfers. 
This  shows  that  the  Society  of  Arts  has,  from  a very  early 
date,  taken  a great  interest  in  the  art  of  lithography. 
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have  devoted  their  lives  to  would  be  found 
engraved  on  their  hearts.  When  Senefelder 
died,  it  might  be  said  that  lithography  had 
marked  itself  on  his  brain.  A Jost-mortem 
showed  that  there  had  been  a growth  upon 
that  organ — in  this  case,  a very  rare  disease. 
Within  an  integument  were  two  small  stones, 
each  of  them  about  the  size  of  a hazel  nut ; 
the  Germans  call  them  fenensteine.  Sene- 
felder suffered  very  much  from  headaches,  and 
this  growth  is  supposed  to  have  been  the 
cause.  These  stones  were  deposited,  and  are 
now  preserved,  in  the  Polytechnic  Society  at 
Munich. 

The  inventor  of  lithography  was  born  at 
Prague,  in  the  year  1771,  and  died  in  1834. 
His  father  had  been  an  actor,  and  Senefelder 
imbibed  in  his  youth  an  ambition  for  the  stage. 
The  active  mind  of  the  man,  at  this  early 
period,  also  led  him  to  try  his  hand  as  a 
dramatic  author ; and  it  was  to  his  efforts  at 
success  in  this  walk  that  we  owe  the  discovery 
of  printing  from  stone.  He  failed  as  an  actor, 
and  fell  back  on  dramatic  writing ; but  the 
difficulty  was  to  find  the  means  of  publishing 
what  he  wrote.  He  was  too  poor  to  do  it  in 
the  ordinary  way ; and  here  the  life  of  the  man 
as  a discoverer  and  an  inventor  began.  If  he 
had  been  able  to  purchase  the  ordinary  type, 
lithography  might  still  have  been  undiscovered. 
He  attempted  first,  by  means  of  a paste,  in 
which  clay  was  the  principal  material,  on 
which  he  stamped  letters  and  words,  to  pro- 
duce a species  of  stereotype  plate. * Not  being 
able  to  produce  practical  results  in  this  way, 
he  took  to  a process  of  etching  on  copper  ; but 
copper  was  expensive,  so  he  tried  pewter  ; but 
etching  on  this  turned  out  to  be  a difficult 
task.  There  was  a particular  kind  of  stone  in 
the  district  which  went  by  the  name  of 
Kehlheim  stone ; it  was  also  known  as 
Solenhofen  stone,  which  could  be  procured 
cheap,  in  the  form  of  thin  slabs.  This 
is  the  material  now  known  as  lithographic 
stone.  It  is  a limestone,  very  porous  and 
absorbent,  and  yet  capable  of  taking  a fine 
polish.  The  first  efforts  with  these  were 
similar  to  etching  on  a plate  ; that  is,  he  laid 
on  a ground,  scratched  through  it  with  a 
point,  and  then  bit  it  with  acid.  This  pro- 
duced an  engraving  on  stone,  which  had  to  be 
printed  like  copper-plate.  From  1791  to  1796 

* The  glyphtographic  process,  which  was  invented  a good 
many  years  ago,  although  it  failed  to  supersede  wood 
engraving,  was,  so  far,  a successful  method,  and  might  be 
looked  upon  as  the  realisation  of  this  first  effort  of  Sene- 
felder’s. 


Senefelder  seems  to  have  been  working  at  this 
process,  and  all  the  time  in  the  greatest  poverty. 
This  was  stone-printing,  but  it  was  not  that 
which  was  afterwards  known  as  lithography. 
When  he  was  afterwards  asked  how  he  dis- 
covered the  right  process,  he  used  to  say  that 
it  was  in  writing  out  the  account  for  his 
laundress.  This  took  place  in  1796.  Some 
clothes  were  being  given  out  to  wash,  when 
Senefelder’s  mother  asked  him  to  make  a list 
of  the  articles.  No  paper  chanced  to  be  at 
hand,  so  he  took  one  of  the  polished  stones 
that  was  lying  ready,  and  made  the  necessary 
note  on  it,  with  the  etching  ground  he  had 
been  using. 

As  few  are  familiar  with  the  process  of 
lithographic  printing,  it  may  be  as  well 
here  just  to  describe  it  in  a broad  way,  so- 
that  the  discovery  made  by  the  above  incident 
may  be  understood.  The  process  is  often 
affirmed  in  books  to  be  chemical.  This  is  to 
distinguish  it  from  the  purely  mechanical 
operation  in  type  and  copper-plate  printing. 

So  far  as  I understand,  I doubt  if  there  is 
really  anything  chemical  in  lithography. 
When  water  is  absorbed  by  a sponge,  we  can- 
not say  that  chemical  action  has  taken  place  ; 
neither  can  I see  that  it  occurs  when  a stone 
absorbs  water  or  grease.  My  chemistry  is  of 
the  slightest,  so  this  is  not  given  as  authorita- 
tive. If  the  surface  of  a lithographic  stone  is 
polished — and  it  takes  on  a polish  like  marble 
— then  anything  that  may  be  written  or  drawn 
upon  it  with  a greasy  ink  is  absorbed  into  the 
stone.  The  remaining  surface  is  then  covered 
with  gum  water,  to  which  is  added  some  nitric 
acid  ; the  gum  being  also  absorbed,  prevents 
any  further  grease  from  adhering,  and  the 
stone  is  ready  to  print.  The  printer’s  roller 
is  covered  with  ink.  If  it  was  rolled  over  the 
stone  without  being  damped,  the  whole  stone 
would  receive  the  ink,  but  if  the  stone  has 
been  damped,  the  writing  or  drawing,  being  ; 
greasy,  throws  off  the  water,  and  the  ink  from 
the  roller  only  goes  on  the  work ; not  a 
particle  of  it  is  received  by  the  wet  portion  of 
the  stone.  The  damping  and  rolling  in  has 
to  be  gone  through  for  every  impression. 

The  whole  principle  of  lithographic  printing, 
it  will  be  seen,  depends  on  this  of  the  greasy  , 
ink  rejecting  the  water  from  the  surface,  and  ! 
thus  receiving  the  ink  from  a roller  passed  I 
over  the  stone.  In  ink,  chalk,  and  colour-  j 
work  there  is  no  other  principle  brought  into  1 
action.  Like  the  egg  of  Columbus,  and  many 
other  things,  it  seems  very  simple— when  we 
know  it ; but  Senefelder  did  not  catch  it  quite  . 
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at  first  from  the  bill  of  his  laundress,  for  the 
first  idea  which  it  suggested  to  him  was  to  etch 
the  stone  with  acid, 'so  as  to  have  the  writing 
on  the  bill  in  relief,  and  thus  be  able  to  print 
it  something  like  type,  but  the  success  of  such 
a method  must  have  been  far  from  hopeful.  It 
chanced  that  in  his  etching  ground  soap  was 
one  of  the  ingredients,  which  is  still  used  in 
the  making  of  lithographic®  ink,  and  the 
grease  in  this  at  last  put  Senefelder  on  the 
right  path.  Here  was  the  germ  discovered, 
from  which  the  whole  art  of  lithography  has 
sprung.  This  was  the  discovery  on  which 
the  inventor  began  to  work.  He  had 
many  difficulties  in  his  way,  including  his 
poverty.  A proper  press  to  print  the  new 
process  was  one  of  these,  for  neither  the  type 
nor  the  copper-plate  press  are  at  all  adapted 
for  the  stone.  At  last  he  triumphed  so  far 
over  them  that  he  was  able  to  show  results, 
and  among  the  first  applications  of  the  new 
art  was  the  printing  of  music. 

It  is  unnecessary  in  this  paper  to  follow  the 
history  of  Senefelder ; this  hasty  sketch  of  the 
man  and  his  invention  forms  an  instructive  in- 
troduction to  the  subject,  giving  the  dates 
which  are  of  importance  in  following  out  its 
progress.  The  slight  details  of  the  litho- 
graphic process  will  now  enable  me  to  explain 
how  it  was  that  it  took  the  place  of  engraving 
as  a means  of  illustration.  Many  may  yet 
remember  how  books  used  often  to  have  on 
their  title  pages,  “ Embellished  with  numerous 
copper-plate  engravings.”  Woodcuts  were  not 
then  quite  unknown,  but  books  of  any  pre- 
tensions were  illustrated  with  engravings  on 
copper.  As  soon  as  lithography  was  estab- 
lished, and  had  been  practised  long  enough 
so  that  good  work  could  be  produced — that 
means  when  both  artists  and  printers  had 
progressed  sufficiently — lithography  very  soon 
superseded  engraving.  For  commercial  work 
the  trade  of  a copper-plate  printer  almost 
entirely  ceased  to  exist.  This  result  was  owing 
to  the  comparative  speed  of  the  printing.  In 
taking  an  impression  from  a copper-plate,  the 
whole  surface  of  the  plate  has  to  be  daubed 
over  with  ink,  so  as  to  force  the  ink  into  the 
engraved  lines ; the  ink  on  the  surface  of  the 
plate  has  then  to  be  rubbed  off,  and  the  plate 
carefully  wiped,  and  finally  the  printer  uses  the 
soft  part  of  the  palm  of  his  hand,  on  which 
he  has  some  white  chalk,  to  remove  the  least 
chance  of  stain  from  ink  or  oil.  All  this  takes 
a long  time.  The  lithographic  printer  has  only 
to  damp  his  stone  with  a sponge  or  cloth,  pass 
the  roller  over  a few  times,  and  he  is  ready  to 


throw  off  the  impression.  I forget  now  the 
comparative  numbers  the  copperplate  and  litho- 
graphic printers  could  each  produce.  The 
lithographer  might  be  able  to  print  perhaps 
about  three  or  four  impressions,  or  more,  for 
one  of  the  other  ; and  by  means  of  transfers, 
by  which  a nnmber  of  the  same  pieces  of  work 
can  be  put  on  the  one  stone,  the  difference  in 
speed  of  producing  can  be  largely  increased. 
A fine  drawing  on  stone  requires  more  care  in 
printing  than  commercial  work,  but  so  does  a 
fine  engraving ; and  here  again  the  speed  in 
printing  is  quite  as  marked  as  in  the  other 
case.  It  was  this  speed,  and  consequent 
cheapness  in  the  printing,  particularly  where 
large  numbers  were  required,  that  gave  litho- 
graphy the  advantage,  and  led  to  its  extensive 
adoption  for  book  illustrations. 

It  was  not  till  the  process  known  as  “ chalk 
work”  had  been  developed,  that  lithography 
was^capable  of  taking  its  place  in  art  illustra- 
tion. In  this  department  of  the  art,  instead 
of  ink,  crayons  with  grease  in  them  had  to  be 
used ; and  instead  of  a polished  stone,  a very 
fine  granulation  had  to  be  given  to  the  surface. 
To  those  who^begin  to  work  with  this  material 
the  ’softness  of  the  crayon  is  a difficulty,  but 
this  is  easily  got  over,  and  it  is  then  found 
that  very  beautiful  work  can  be  done  with  it. 
The  most  delicate  and  atmospheric  effects  can 
be  produced,  as  well  as  force,  with  touch  and 
texture  in  the  foreground.  It  is  well  adapted 
for  landscapes,  as  well  as  for  figure  subjects; 
very  beautiful  portraits  can  be  drawn  on  stone 
architecture,  shipping,  in  fact,  every  class  of 
subject  are  within  the  range  of  its  capabilities. 
At  first,  in  landscape,  the  sky  had  to  be  tinted 
in  with',  the  chalk,  and  this  was  slow  work, 
requiring  great  delicacy  and  patience ; but 
ultimately  the  sky  was  produced  by  means  of 
a tint  done  on  another  stone,  which  implies  a 
second  printing  ; this  tint  also  gave  the  higher 
lights  in  the  foreground.  This  style  simplified 
the  artist’s  work,  and  although  it  added  a 
printing,  it  did  not  stand  in  the  way  of  the 
style  maintaining  its  position,  for  after  it  came 
into  use  all  landscape  work  was  done  in  this 
manner.  If  you  find  an  old  lithograph  with 
the  sky  tinted  with  the  crayon,  it  will  tell  you 
that  it  belongs  to  an  early  period  of  the  art, 
and  its  date  might  be  given  roughly  as  coming 
within  a certain  number  of  years.  At  a later 
time  two  tints  became  a favourite  style,  one 
was  a buff  or  brown,  and  the  other  a grey  or 
blue,  which  produced  the  sky.*  This  gives  us 

* Roberts’s  “Holy  Land,”  a large  folio  work  in  four 
volumes,  containing  250  plates,  was  lithographed  by  Loui 
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the  first  steps  which  were  made  towards 
chromo-lithography,  about  which  I shall  say 
something  farther  on. 

It  will  now  be  necessary  to  give  a slight 
sketch  of  the  progress  lithography  made,  in 
order  to  show  the  results  it  obtained,  and  the 
position  it  occupied  in  connection  with  illustra- 
tive art.  I shall  begin  first  with  France.  The 
French  Revolution  and  the  wars  of  Napoleon 
naturally  interfered  by  obstructing  almost  all 
inlustryand  progress.  This  was  the  period 
when  lithography  appeared,  and  in  its  early 
years  it  had  to  struggle  against  this  as  well 
as  other  difficulties.  At  first  the  French 
Government  were  opposed  to  it,  because 
Napoleon  feared  that  it  would  give  great 
facilities  for  counterfeiting  paper  money. 
It  is  stated  that  Senefelder  started  an  office 
in  Paris  as  early  as  1802,  but  if  this  was 
the  case,  he  left  it  next  year  and  went  to 
Vienna.  Andre,  of  Offenbach,  was  connected 
with  this  first  attempt.  In  1818,  Senefelder 
had  an  office  in  the  Rue  Servandoni,  where  he 
produced  a French  translation  of  his  work  on 
lithography.*  The  Count  de  Lasteyrie  has  the 
■credit  of  having  first  successfully  established 
lithography  in  Paris.  He,  with  Godefroy 
Engelmann,  went  to  Munich  and  learned  the 
new  process.  It  was  in  1815  that  Lasteyrie, 
with  Engelmann,  began  in  Paris.  At  first, 
the  encouragement  was  not  great,  but  slowly 
it  rose  into  favour.  One  cause  which  helped 
the  new  art  was  that  many  eminent  artists 
eventually  took  to  its  practice.  One  of  the 
•early  ideas  was  that  the  crayon  should  not  be 
twice  passed  over  the  same  spot  on  the  stone. 
Fragonard  did  his  work  in  this  way,  and  there 
are  specimens  of  it  in  Baron  Taylor’s  book. 
“Villeneuve  was  one  of  the  first  to  change  this 
practice,  which  led,  of  course,  to  a style  of 
higher  finish.  These  were  landscape  artists. 
Later  on,  figure  painters  tried  their  hand  on 
stone,  and  were  much  pleased  with  it  as  a 

Haghe  ; the  first  half  of  this  book  was  done  in  one  tint,  but 
"in  the  later  parts  of  it  two  were  employed,  and  at  the  end 
there  is  one  plate,  “ The  Simoon  in  the  Desert,”  in  which 
ihere  are  three  tints.  This  work  thus  becomes  a sort  of  guide 
-to  the  period  of  the  progressive  step  towards  colour,  and 
may  be  put,  roughly,  as  representing  the  “forties,”  while  the 
tinting  of  the  sky  with  the  crayon  might  be  given  as  in  the 
earlier  part  of  the  “thirties”  Another  work  lithographed 
b / Louis  Haghe  was  Lord  Monson’s  views  of  the  Valley  of 
Iz5re,  a large  folio  "volume  with  a considerable  number  of 
plates;  these  were  produced  before  the  “tint  ” period  ; and 
w ire  all  done  on  the  one  stone  with  the  crayon. 

* “ L’Art  de  la  Lithographie,”  dated  1819.  In  the  same 
year  an  English  edition" came  out,  with  the  title  of  “A  Com- 
plete Course  of  Lithography,”  published  by  Rudolph  Acker- 
raann.  The  German  title  was  “ Vollst.  Lehrbuch  der  Stein- 
druckerey.”  This  appeared  in  1818. 


manner  of  working.  Carl  Vernet,  the  painter, 
and  his  more  celebrated  son,  Horace  Vernet, 
have  both  produced  many  works  on  stone. 
Isabey,  the  miniature  painter  to  Napoleon  I., 
Gericault,  the  Baron  Atthalin,  who  was 
brother-in-law  to  Louis  Philippe,  have  all  done 
good  work  in  lithography,  as  well  as  Mauzaisse, 
Dubufe,  Aubry  Lecomte,  and  Marin  Lavignec. 
Grevedon  did  some  beautiful  portraits  by  the 
new  process ; and  Charlet  produced  civil  and 
military  caricatures,  which  were  in  consider, 
able  demand  at  the  time.  Daguerre,  who 
invented  the  Daguerreotype,  was  an  artist, 
and  Bouton,  who,  with  Daguerre,  invented 
the  diorama,  both  practised  lithography. 
Bonington,  another  artist  of  celebrity,  who, 
although  an  Englishman,  resided  at  that 
period  in  Paris,  has  left  specimens  of  his 
powers  at  drawing  on  stone.  The  work  of 
most  of  these  artists  may  be  found  in  the  large 
work  by  Baron  Taylor,  called  “Voyages 
Pittoresques  et  Romantiques  dans  l’ancienne 
France.”  Taylor  was  himself  an  artist  of 
some  repute,  and  had  the  title  of  Biron 
conferred  on  him  by  Louis  Philippe.  B iron 
Taylor’s  book  is  in  itself  almost  a history  of 
lithographic  illustration  ; it  is  large  folio,  and 
extends  to  something  like  twenty  volumes,  the 
first  of  which  appeared  as  early  as  1820  ; and 
the  publication  went  on  for  nearly  half  a 
century.  The  early  style  in  which  the  art  was 
practised  will  be  found  in  the  first  volumes  ; 
and  its  progress  may  be  traced  down  through 
the  period  in  which  lithography  was  so  largely 
employed  for  illustrative  purposes.  The  mode 
of  working  by  Fragonard  may  be  seen,  as  well 
as  each  new  process  which  appeared  as  the 
art  progressed.  Taylor  did  not  limit  himself 
to  French  artists,  but  employed  men  of  ability 
wherever  he  could  find  them  ; amongst  Eng- 
lish artists  will  be  found  the  work  of  Haghe, 
Harding,  Barnard,*  Gale,  and  others. 

The  art  received  a great  impulse  in  France 
from  an  artist,  Aubri  le  Comte,  who  developed 
its  capacity  for  power  as  well  as  high  finish, 
so  that  it  might  be  applied  to  the  reproduction 
of  works  of  high  art.  He  lithographed  the 
“ Danae,”  and  other  subjects  of  importance 
in  the  Louvre.  His  greatest  work  was  the  re- 
production of  Girodet’s  grand  picture  of  the 
“ Deluge,”  and  the  quality  of  this  artistic 
production  may  be  assumed  from  the  high 

* Mr.  Barnard  died  only  last  year.  He  was  for  many 
years  Drawing  Master  at  Rugby  School,  of  which  he  did  a 
series  of  drawings  in  lithography.  These  were  published  in 
a volume,  which  forms  one  of  the  best  illustrated  books  of 
that  school. 
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price  he  was  paid  for  putting-  it  on  stone, 
which  was  10,000  francs,  or  over  ^400.  It  was 
printed  by  Lemercier,  but,  unfortunately,  the 
stone  broke,*  and  only  a very  few  impressions 
were  taken. 

We  have  one  evidence  that  lithography  in 
Paris  must  have  been  looked  upon  as  a great 
success,  after  its  merits  had  been  appreciated 
and  become  established.  This  is  found  in  a 
“ Chanson  de  Vaudeville,”  of  which  I chance 
to  have  a copy,  but,  unluckily.  I do  not  know 
its  date.  Amongst  the  uses  to  which  litho- 
graphy had  been  applied  at  this  early  period 
was  calico  printing,  or  at  least  pocket  hand- 
kerchiefs had  been  illustrated  by  its  means,  as 
the  chanso?i  indicates. f 

That  lithography  had  thus  become  the  sub- 
ject of  a song  sung  in  the  theatres,  is  evidence 
that  it  must  have  enjoyed  at  the  time  an  almost 
exceptional  popularity.  The  reference  to  the 
‘‘arm  ofacossack,”  or  the  “leg  of  a Prussian” 

• This  is  an  accident  to  which  lithography  was  always 
unfortunately  liable.  I believe  that  at  a later  period  the 
chances  of  this  were  reduced  to  nearly  nil  by  the  practice 
of  backing  the  stone  with  a slate  slab  when  being  printed. 

+ Calico  printing  by  means  of  the  stone  was  one  of  tho 
original  ideas  which  Senefelder  entertained.  I know  that 
numerous  attempts  were  made  in  this  direction.  Evidently, 
from  the  chanson , it  had  been  tried  in  France  ; and  trials  were 
made  in  Glasgow,  where  calico  printing  is  an  important  trade, 
there  is  no  difficulty  in  printing  on  cloth  from  the  stone  ; 
but  the  printing  ink  is  not  a “ fast  colour  it  is  boiled  oil, 
ground  with  the  same  colours,  which  artists  use.  This  will  not 
combine  with  the  cloth,  but  only  lieson  the  surface,  and  soon 
washes  away.  In  Glasgow,  at  one  time,  lithography  was 
largely  used  for  printing  the  patterns  on  sewed  muslin.  This 
was  only  to  guide  the  sewers.  The  pattern,  if  any  of  it  was 
visible  after  the  sewing,  was  bleached  out.  In  the  “ forties  ” 
and  “fifties,”  this  sewed  muslin  trade  was  a very  large  one 
in  Glasgow  and  a large  number  of  people  were  employed 
designing  and  lithographing  the  designs. 

VIVE  LA.  LITHOGRAPHIE  ! 

“ C’est  une  rage  partout ; 

Grand,  petit ; laide,  jolie  ; 

Le  crayon  retrace  tout. 

Nos  boulevards  tout  du  long, 

Aujourd’hui  font  un  salon, 

Ou,  sans  meme  avoir  pose. 

Chacun  se  trouve  expose. 

On  tapisse  les  murailles, 

De  soldats  et  de  hauts-faits  ; 

Et  Ton  ne  voit  que  batailles, 

Depuis  que  l'on  a la  paix. 

Nos  mouchoirs  de  poche  aussi 
Ont  leurs  combats,  Dieu  Merci  1 
Grace  a cette  nouveaute, 

Une  sensible  beaute 
Peut,  quand  l’amour  1‘accable, 

Essuyer  ses  yeux  fort  bien 
Avec  le  bras  d'un  Cossaque, 

Ou  la  jambe  d’un  Prussien  ! 

Nos  paravents,  nos  ecrans, 

Sont  couverts  de  combatants; 

Jusq’au  fond  du  compotiers, 

Ou  voit  places  des  guerriers.” 


on  a pocket  handkerchief,  wiping-  away  the 
tears  from  a beauty’s  eye,  tells  that  this  song- 
must  have  been  sung  shortly  after  the  war, 
when  the  doings  of  Prussians  and  Cossacks 
were  still  fresh  in  the  minds  of  every  one.  The 
warriors  on  the  jam-pots  would  seem  to  show 
another  application  of  the  art,  and  that  it  had 
been  utilised  in  pottery. 

A very  noted  instance  of  the  application  of 
lithography  for  illustrative  purposes  in  Paris 
was  that  of  the  Charivari.  For  a long  series 
of  years  its  principal  cartoon  was  produced  in 
“chalk”  on  stone,  and  the  principal  contri 
butor  to  this  Paris  “Punch”  was  the  cele- 
brated Gavarni.  His  bold  dashing  style,  full 
of  character,  was  most  effective,  and  his 
subjects  were  all  evidently  knocked  off  in  a 
hurry,  but  the  printing  of  such  a publication 
must  always  have  been  too  rapid  to  do  justice 
to  the  artist’s  work.  I have  seen  more  highly- 
finished  lithographs  by  Gavarni,  which  were 
very  beautiful. 

It  was  nearly  about  the  same  period,  when 
the  Comte  de  Lasteyrie  was  introducing  litho- 
graphy in  France,  that  Jobard  was  doing  the 
same  in  Belgium.  One  of  the  artists  employed 
by  him  was  J.  B.  Madou,  who  produced,  by 
means  of  the  new  art,  a series  of  “Views  in  the 
Netherlands,”  which  is  now  a very  scarce 
book.  This  gentleman  became  a noted  artist 
and  an  honorary  president  of  the  Societe  des 
Aquarellists  in  Brussels,  and  an  honorary 
member  of  the  Society  of  Painters  in  Water 
Colours*  in  London.  De  Wasme  first  started 
in  Tournay,  and  then  removed  to  Brussels 
about  five  or  six  years  after  Jobard  had  begun, 
and  his  establishment  soon  eclipsed  the  older 
one.  Among  the  artists  connected  with  him 
were  P.  Lauters,  Madou,  Fourmois,  Billoin, 
and  Vanderhart.  De  Wasme  published  a 
number  of  works,  amongst  which  may  be 
mentioned  “ La  Physiognomie  de  la  Societe  en 
Europe,  depuis  l’an  1400,  jusqu’  a non  jours,” 
published  in  1837.  He  also  established  a 
school  for  wood  engraving,  which  was  directed 
by  an  engraver  from  England  named  Brown. 
The  Belgian  Government  was  anxious  that 
this  art  should  be  cultivated,  and  a grant  of 
money  was  given  by  the  Government  to  carry 
it  on. 

There  is  some  uncertainty  about  the  intro- 
duction of  lithography  to  London.  One  state- 
ment is  that  Senefelder  himself  came  to  London 
with  Andre,  of  Offenbach  ; another  is  that 
Andre  started  an  office  in  1802,  and  left  it  in 
charge  of  his  brother,  through  whose  in- 

* Now  the  Royal  Institute  of  Painters  in  Water  Colours. 
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capacity  it  failed.  Another  effort,  it  is  said, 
was  made  by  two  Germans,  in  1807,  and  that 
also  was  a failure.  Engelmann,  who  has  been 
already  mentioned  in  connection  with  the 
establishment  of  lithography  in  Paris  along 
with  the  Comte  de  Lasteyrie,  also  opened 
places  in  Mulhouse,  Vienna,  Berlin,  St.  Peters- 
burg, and  Madrid;  to  these  he  added  another 
in  London  in  1811.  All  I know  about  this 
attempt  is  that  the  Messrs.  Hanhart  are  re- 
puted to  be  the  lineal  descendants  of  it.  Ten 
years  after  this  the  art  might  be  said  to  have 
become  firmly  planted  in  London,  and  by  that 
time  it  had  also  begun  to  be  practised  in 
various  parts  of  the  country. 

The  man  who  had,  perhaps,  the  most  to  do 
in  this  country  with  lithography,  in  connection 
with  art  illustration,  was  my  old  friend  Louis 
Haghe.  He  came  to  London  in  1823,  and 
practised  at  drawing  on  stone  till  about  1851, 
when  he  devoted  himself  exclusively  to  water- 
colour painting,  in  which  he  held  one  of  the 
foremost  places,  being  the  President  of  the 
Royal  Institute  of  Painters  in  Water  Colours. 
I always  considered  him  to  be  about  the  first 
lithographic  artist,  not  only  in  this  country, 
but  in  Europe.  He  was  born  in  Tournay,  in  the 
south  of  Belgium.*  An  officer  of  Napoleon’s 
army,  named  Le  Chevalier  de  la  Barriere, 
being  thrown  out  of  commission  after  1815, 
had  picked  up  some  knowledge  of  lithography 
in  Paris,  and  being  exiled,  he  came  to  Tournay, 
where  he  managed  to  procure  a second-hand 
press  from  Jobard,  and  began  to  do  work  with 
it.  It  was  in  association  with  this  simple 
establishment  that  Mr.  Haghe  made  his  first 
acquaintance  with  lithography.  A landscape 
painter,  named  M.  J.  B.  De  Jonghe,  had  com- 
menced a series  of  drawings  entitled  “Vues 
Pittoresques  de  la  Belgique,”  in  which  Mr. 
Haghe  assisted  ; De  la  Barriere  returned  to 
France,  but  De  Jonghe  and  Haghe  continued 
and  finished  the  views  in  Belgium.  Some 
progress  must  have  been  made  in  Tournay, 
for  a young  man  named  Maxwell  had  been 
attracted  there  from  England  to  study  litho- 
graphy. De  la  Barriere  having  left,  Mr. 
Haghe  gave  him  instruction,  and  was  induced 
to  return  with  him  to  London.  The  hopes  that 
induced  this  move  were  not  at  first  realised, 
but  perseverance,  and  Haghe’s  undoubted 
ability  at  last  succeeded.  Subsequently,  Mr. 
Haghe,  became  acquainted  with  William  Day, 
the  original  founder  of  the  firm  known  later 
as  Day  and  Son.  It  is  generally  under- 

* Born  17th  March,  1806.  Died  at  Stockwell-green, 
Brixton,  9th  March,  1885. 


stood  that  it  was  the  great  artistic  talent  of 
Mr.  Haghe  that  created  the  name  which 
that  firm  enjoyed ; for  some  years  the 
establishment  was  known  as  that  of  Day 
and  Haghe.* 

Here  I shall  give  a short  list  of  the  more 
important  works  that  passed  through  Mr. 
Haghe’s  hand.  Lord  Monson’s  work,  already 
mentioned,  was  an  early  one ; Vivian's 
“Spanish  Scenery;”  Vivian’s  “Spain  and 
Portugal ;”  “Views  and^Sketches  in  Afghan- 
istan,” from  sketches  by  Dr.  Atkinson,  a work 
illustrating  the  first  Afghan  War.  He  was 
also  engaged  with  others  in  the  reproduc- 
tion of  Muller’s  “Age  of  Francis  I.;”  of 
Roberts’s  “ Spanish  Sketches  Stanfield’s 
“Views  on  the  Moselle;”  Roberts’s  “Holy 
Land,  Egypt,  and  Nubia;”  Haghe  was  nine 
years  engaged  on  this  large  work.  One  of 
his  last  performances  was  a series  of  drawings 
of  Santa  Sophia,  Constantinople.  And  about 
the  same  time  he  did,  on  stone,  a large  sub- 
ject, “ The  Destruction  of  Jerusalem,”  by 
David  Roberts.  This  was,  perhaps,  the  largest 
highly-finished  lithograph  that  was  done  in 
this  country ; the  work  covered  on  stone  a 
space  42J  inches  by  27J  inches.  I saw  this 
subject  before  a printer’s  roller  had  touched  it, 
and  my  opinion  is  that  it  was  the  most  elabo- 
rate and  perfect  piece  of  lithography  that  had 
been  anywhere  produced.  Unfortunately,  it 
was  rather  under-etched,  and  the  impressions, 
even  the  earliest  of  them,  failed  to  convey  any 
just  idea  of  the  real  merit  of  the  work.  In 
addition  to  these,  he  did  a large  quantity  of 
other  work — single  plates,  illustrations  for 
books,  &c.— and  I have  seen  very  elaborate 
portraits  done  by  him  in  his  early  days. 

There  is  another  artist  whose  name  is 
worthy  of  mention,  that  is  J.  D.  Harding. 
His  work  was  principally  that  of  books  for 
teaching  art.  One  of  his  earliest  was 
“Sketches  at  Home  and  Abroad;”  these 
were  done  with  one  tint.  “ The  Use  of  the 
Black-lead  Pencil,”  and  “The  Park  and  the 
Forest”  were  important  works  as  lessons  in 
trees.  He  also  produced  a good  many  draw- 
ing-books. Lithography  has  a special  advan- 
tage in  such  subjects,  for  the  picture  to  be 
copied  by  the  learner  in  this  case  was  the  actual 
touch  of  the  master ; and  Harding  had  a fine, 

* Mr.  Haghe,  I have  been  told,  only  gave  his  name  to  the 
firm,  but  he  had  no  monetary  interest  in  it.  He  only  received 
the  money  for  the  work  he  did  as  an  artist,  but  I think  he 
had  the  first  choice  of  any  work  coming  to  the  place.  It 
ought  here  to  be  mentioned  that  Mr.  Haghe  had  only  one 
hand,  the  left  one.  The  right  hand  was_defective  from  his 
birth,  being  almost  without  fingers. 
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bold,  free  touch  with  the  crayon.  Harding,  at 
times,  illustrated  books — “ Scotland  Deline- 
ated” may  be  mentioned  as  one  in  which  he 
did  a good  many  of  the  plates.  I think  that 
the  firm  of  Hullmandel  and  Walton  were 
generally  his  printers. 

I may  here  add  the  names  of  a few  of  the 
artists  who  have  done  good  work  in  litho- 
graphy, most  of  whom  I have  known  per- 
sonally. Andrew  Picken  was  a good  landscape 
lithographer,  but  he  died  early  of  consumption ; 
his  brother  Thomas  has  wrought  long  in  the 
same  line.*  George  Hawkins  did  architectural 
subjects,  and  was  principally  employed  by 
architects  lithographing  new  and  important 
buildings.  Lynch  did  most  beautiful  portraits. 
Richard  James  Lane  also  did  portraits  and 
picture  subjects,  and  was  made  an  Associate 
of  the  Royal  Academy — being  the  only  litho- 
grapher who  received  this  honour.!  Baugniet 
also  did  portraits  ; he  drew  them  direct  on  stone 
from  the  sitters  ; this  artist  was  a Belgian,  and 
he  returned  to  his  own  country  and  became  a 
noted  painter  in  oil  of  genre  subjects.  J.  A. 
Vinter  also  did  portraits.  I have  a book  with 
lithographic  views,  and  the  name  “ S.  B. 
Pyne  ” is  given  ; these  are  artistic,  but  do  not 
show  much  experience  of  lithography.  Gauci 
was  a landscape  artist.  Robert  Carrick  has 
done  a variety  of  good  work,  but  left  litho- 
graphy for  water-colour  painting.  Mr.  Walton 
did  landscape  work.  T.  G.  Dutton  was  a 
shipping  artist,  and  has  done  a large  amount 
of  work  in  this  line.  Edmund  Walker  was 
engaged  in  a variety  of  subjects,  and  produced 
many  of  the  views  of  the  great  Exhibition  of 
1851.  Ed.  Morin,  a French  artist,  was  in  this 
country  a few  years,  and  also  produced  a good 
many  subjects  connected  with  the  great  Exhi- 
bition ; on  his  return  to  Paris  he  was  on  the 
staff  of  the  Journal  Illustre.  J.  Needham 
was  a pupil  of  Harding’s,  and  was  a good 
landscape  artist.  A few  of  these  artists  are 
still  living,  and  among  those  who  still  find 
employment,  I ought  to  mention  the  names  of 
Mr.  George  McCulloch  and  Mr.  Jones.  The 

* Since  this  paper  was  written,  I have  learned  that  Mr. 
Picken  is  no  more.  He  died  in  the  Charterhcuse,  of  which 
he  had  for  some  years  been  one  of  the  brethren.  This  took 
place  on  the  23rd  ultimo. 

+ He  received  this  honour  under  the  character  of  an 

Associate  Engraver,’  lithography  seemingly  being  classed 
under  this  title  in  the  Royal  Academy.  Lane’s  work  principally 
consisted  of  portraits,  those  I have  seen  done  by  him  being 
very  fine  and  delicately  touched.  I remember  a full-length 
figure  of  one  of  the  principal  danseuses  of  the  times— Taglioni, 

I recollect  right,  which  Lane  did  on  stone.  He  was 
brother  to  Edward  Wm.  Lane,  the  well-known  Arabic 
scholar,  and  author  of  “ Lane’s  Modern  Egyptians.” 


late  Andrew  Maclure,  of  Maclure,  Macdonald 
and  Macgregor,  should  also  be  noted  as  a 
man  of  versatile  talent. 

The  slight  sketch  of  the  beginning  and 
development  of  lithography  here  given  has 
been  made  up  from  such  fragmentary  materials 
as  I chance  to  have  within  reach.*  Without 
pretending  to  anything  like  completeness  as  a 
historical  notice,  it  may  still  be  sufficient  to 
serve  the  purpose  intended,  which  is  to  give  a 
rough  notion  of  the  period  when  the  art  grew 
and  achieved  its  position  as  a means  of  illus- 
trating books,  as  well  as  the  events  of  the 
time,  and  thus  its  chronological  relationship 
will  be  followed. 

What  will  now  follow  is  that  which  has  come 
more  under  my  own  knowledge,  and  will  deal 
with  lithography  as  it  existed  in  1851 — the  year 
I came  to  London.  I might  say  that,  at  that 
time,  it  was  in  the  full  zenith  of  its  career  as 
an  illustrative  art.  If  a traveller,  on  his  return 
home,  pablished  a book,  the  illustrations  were 
lithographed.  Had  there  been  a war  in  India 
or  the  Cape,  and  some  one  brought  home 
sketches,  they  were  published  in  a volume  of 
lithography.  1851  was  the  year  of  the  first 
great  Exhibition,  and  the  illustrations  of  it 
were  nearly  all  lithographs.  A number  of 
very  large  ones  were  done,  and  an  immense 
quantity  of  them  were  printed.  More  than 
one  artist  painted  pictures  of  the  opening 
ceremony,  and  three  or  four  of  these,  at  least, 
were  reproduced  in  large  lithographs.  Many 
smaller  prints  of  the  different  courts  were  also 
done.  I was  kept  so  busy  at  that  time  with 
work  of  this  kind  connected  with  the  Exhibition, 
that  I could  scarcely  get  a day  to  myself  to  go 
and  see  it.  The  Illustrated  London  News 
was  started  in  1842,  and  had  been  then  nine 
years  in  existence,  but  had  not  absorbed— as 
it  and  other  illustrated  papers  have  since  done 
— the  all  but  exclusive  function  of  giving 
pictures  of  passing  events.  If  we  had  a 
similar  exhibition  in  the  present  day,  I doubt 
if  a single  lithograph  of  it  would  be  published. 
The  illustrated  papers  would  give  large  views 
in  the  shape  of  supplements.  Every  court 
and  object  of  interest  would  appear  in  these 
journals,  while  photographs  of  all  sizes  and 
prices  would  be  sold.  You  have  only  to  con- 

* Some  further  details  will  be  found  in  articles  written  by 
myself,  which  appeared  in  The  Lithographer , afterwards 
called  The  Printing  limes  and  Lithographer.  One  was 
“ A Contribution  to  the  History  of  Lithography  : Introduc- 
tion of  the  Art  into  France  and  Belgium,”  Feb.,  1874  ; “ Our 
Contemporaries  : Louis  Haghe,”  Oct.,  1877  ; “ The  Early 
History  of  Lithography:  Glasgow  Reminiscences,”  Jan. 
1879. 
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trast  what  would  take  place  at  the  present  date 
with  what  I have  told  you  of  the  Exhibition  of 
1851,  to  realise  the  change  that  has  now  taken 
place.  It  is  this  great  and  marked  change 
which  justifies  the  words,  “ a finished  chapter.” 
which  I have  applied  to  lithography  as  an 
illustrative  art. 

Let  me  give  another  example.  Books  of 
travel,  scientific  expeditions,  and  almost  all 
illustrated  books  had  their  illustrations  done 
in  lithography.  Now  they  are  all  produced  by 
wood  engraving.  If  a lithograph  appears  in 
books  of  the  kind  at  present,  it  is  a rare 
phenomena.  It  may  be  explained  that  the 
wood-cut  has  a similar  advantage  over  the 
lithograph  that  the  lithograph  has  over  the 
copper-plate,  that  is,  a greater  rapidity  of 
printing.  Or,  to  put  it  in  another  way,  it  may 
be  said  that,  as  the  wood-cut  can  be  printed 
with  the  letterpress,  it  entirely  did  away  with 
the  separate  printing.  This  is,  of  course,  a 
most  important  matter  when  a large  number 
has  to  be  produced.  This  condition  will  in 
itself  explain  the  change  which  has  taken 
place  in  this  particular  branch. 

In  the  case  of  wars— of  which  we  had  a 
number  of  little  ones,  in  India  and  Africa, 
which  took  place  at  various  times— these  were 
generally  illustrated  by  a volume  of  lithographs. 
If  any  officer  made  sketches,  he  was  able  to 
find  a publisher  for  them  after  the  war  was 
over.  The  first  Afghan  war  was  illustrated  in 
this  way  from  sketches  made  by  Dr.  Atkinson. 
One  of  the  wars  at  the  Cape  was  also  done  in 
the  same  way.  My  own  sketches  of  the 
Crimean  War  were  lithographed  and  pub- 
lished in  two  folio  volumes.  This  was  one 
of  the  last  examples  of  this  style  of  illus- 
trating military  events.*  Any  officer  bring- 
ing home  sketches  at  the  present  date 
from  any  war  would  find  it  utterly  im- 
possible to  find  a publisher.  Special 
artists  would  be  on  the  spot  during  the 
events,  and  the  sketches  would  appear  in  the 
illustrated  papers  at  the  moment.  In  this 
branch,  where  lithography  had  for  a time 
almost  an  exclusive  position,  the  change  is  as 
complete  and  perfect  as  need  be.  Again  it  is 
a finished  chapter. 

Important  public  events  were  the  subject 
of  lithographic  prints.  As  an  example,  when 
the  Duke  of  Wellington  died  I did  a litho- 
graph of  the  funeral  car ; I also  put  on  stone 

* If  I mistake  not,  a volume  was  afterwards  published, 
with  lithographs  from  sketches  made  by  Colonel  Dodgson, 
of  some  of  the  spots  connected  with  the  fighting  at  Lucknow 
during  the  Indian  Mutiny. 


the  lying-in-state  at  Chelsea  Hospital,  and 
the  scene  during  the  funeral  in  St.  Paul’s 
Cathedral.  Such  subjects  belong  now  entirely 
to  the  domain  of  the  illustrated  journals. 

Important  publicbuildings and  newchurches, 
if  they  had  any  claim  to  architectural  preten- 
sions, passed  through  the  lithographer’s  hands. 

I am  entitled  to  speak  on  this  particular  branch 
from  having  put  a good  many  drawings  of  this 
description  on  stone.  Now  these  appear  in  the 
architectural  journals,  such  as  the  Builder 
and  the  Architect.  When  the  building  is  up, 
should  there  be  a demand,  photographs  are 
made  of  it. 

At  the  period  I refer  to,  new  clipper  ships, 
new  steamers  and  men-of-war,  were  almost  all 
lithographed.  One  artist,  Mr.  T.  G.  Dutton, 
was  for  many  years  constantly  employed  on 
work  of  this  kind.  I am  not  quite  sure  how 
subjects  of  this  kind  are  now  done  ; I suppose 
photographs  supply  whatever  demand  there 
may  be. 

Lithography  had  almost  an  exclusive  position 
for  a long  time  in  portraits.  Popular  members 
of  Parliament,  actors,  singers,  dancers,  clergy- 
men, and  all  celebrated  persons,  had  their 
portraits  done  on  stone.  It  need  scarcely  be 
stated  that  the  photographers  have  the  whole  | 
of  this  work  in  their  hands  now. 

I could  go  on  and  give  other  details  of  the 
same  character,*  but  these  examples  should  be 
sufficient  to  show  the  change  which  has  taken  ! 
place.  Illustrative  work  is  still  produced  from 
stone,  but  the  amount  is  limited,  at  least,  the  i 
more  artistic  class  of  production  is  small.  What 
is  done  is  principally  show  bills  or  posters.  I 
understand  that  some  firms  can  produce  large  j 
sheets  for  this  class  of  work,  and  some  of  these  i 
are  very  effective,  and  in  some  instances  they 
are  not  without  claims  to  artistic  merit.  If  the 
newer  modes  of  illustrative  art  had  not  come 
into  competition,  lithography  would  have  still  1 
been  a flourishing  branch,  and  with  the  ex- 
tended demand  for  illustrations  of  the  present 
day,  a large  number  of  artists  would  have 
been  required.  Lithographic  artists  were  not, 
as  a rule,  mere  copyists ; they  had  to  be  ; 
artists,  for  they  had  generally  to  turn  rough 


* For  instance,  there  was  a good  deal  of  lithographic  work  | 
done  in  illustrating  scientific  works  ; and  in  connection  with  | 
this  there  are  two  names  that  are  worthy  of  mention.  Mr.  | 
Erxleben  was  long  employed  in  lithographing  bones  for  Sir 
Richard  Owen.  Some  of  Mr.  Erxleben’s  drawings  of  this 
class  of  subject  on  stone  were  really  works  of  art.  The  other 
was  Mr.  Fitch,  who  did  illustrations  of  botany  for  the  late 
Sir  'William  Hooker,  and  also  for  his  son,  Sir  Joseph  Hooker. 

I have  long  been  familiar  with  Fitch’s  work,  and  can  speak 
of  its  great  artistic  merit. 
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sketches  into  pictures ; the  result  was  that 
most  of  them  practised  painting,  and  there 
was  a tendency  among  them  to  become 
painters,  of  which  numerous  examples  could 
be  given.  We  have  the  same  tendency  now 
among  the  draughtsmen  on  wood,  a number 
of  whom  have  already  become  eminent  in 
the  artistic  world. 

I feel  that  I ought  to  say  something  about 
chromo-lithography,  and  yet  I find  it  some- 
what difficult  to  do  so.  The  development  that 
led  to  it  had  begun  when  I was  at  work  on  the 
stone,  but  it  was  after  I had  ceased  to  litho- 
graph that  “chromos”  became  a sort  of 
fashion,  and  large  numbers  of  them  appeared. 
They  tell  me  now  that  there  is  still  work  of 
that  kind  going  on — a large  amount  of  it  is  in 
Christmas  cards— but  the  more  artistic  efforts 
are  of  a limited  kind.  In  Germany  there 
would  appear  to  be  somewhere  a large  manu- 
factory of  chromos,  in  which  very  common- 
place pictures  are  very  mechanically  repro- 
duced. What  has  caused  the  limitation  of 
chromos  in  this  country  is  rather  beyond  my 
knowledge.  At  one  time  good  work  was  done, 
but,  as  a rule,  the  subjects  chosen  were  mostly 
of  the  bright,  showy  kind — the  sort  that  would 
sell  under  the  idea  that  they  would  light  up 
the  walls  and  have  a pleasant  effect  in  a 
drawing-room.  This  rather  uniform  style 
became  so  common  that  at  last  the  art  critics 
found  it  to  be  a damaging  sentence  to  say  that 
a picture  was  “like  a chromo-lithograph.” 
This  style  of  talk  may  have  had  a damaging 
effect  on  the  chromos  at  the  same  time.  I am 
inclined  to  believe  that  many  of  the  men  who 
wrought  at  chromo-lithography  were  little 
more  than  copyists  ; the  difficulty  was  to  find 
persons  of  artistic  knowledge  and  capacity  to 
undertake  such  work ; one  result  of  this  was 
that  a very  large  number  of  printings  was  the 
Tule,  because  the  artists  groped  their  way  in 
the  dark,  and  added  stone  upon  stone  to  pro- 
duce the  effects  required.  I have  heard  of 
chromos  which  had  between  twenty  and 
thirty  printings  on  them,  thus  making  them 
very  costly  articles  to  the  publishers  ; this 
costly  extravagance  I attributed  almost 
wholly  to  the  want  of  knowledge  on  the 
part  of  the  artists.  I am  supported  in  this 
from  the  fact  that  my  friend,  Mr.  Robert 
Carrick,  produced  one  of  the  finest  chromos 
that  has  yet  appeared.  The  subject  was  the 
“ Blue  Lights,”  a very  beautiful  oil  picture  by 
Turner,  full  of  most  delicate  tints,  and  at  the 
same  time  a work  of  great  power  and  effect. 
Mr.  Carrick  reproduced  this  picture  with  only 
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twelve  stones.*  If  artists  such  as  he  was  could 
have  been  induced  to  work  at  this  particular  art, 

I feel  sure  that  the  term  “chromo-lithograph” 
would  never  have  been  used  in  the  sense  it  now 
has  of  damaging  reproach. 

Lithography  has  so  many  methods,  giving 
capabilities  for  variety  of  effect,  that  if  expe- 
rienced artists  could  be  prevailed  upon  to  take 
it  up,  I believe  much  could  be  done  in  the  way 
of  reproducing  almost  any  style  of  picture. 
Etching  is  now  fashionable,  but  equally  good 
effects  can  be  produced  on  stone  by  means  of 
tints.  As  a lithographer,  I would  say  that  it 
would  be  more  satisfactory  to  an  artist  to  do 
his  work  on  stone  instead  of  scratching  through 
an  etching  ground  with  a needle.  At  least, 
that  is  my  feeling  on  the  subject.  In  working 
on  stone  you  see  what  you  are  doing,  which  is 
not  the  case  with  the  etcher.  Much  time 
would  also  be  saved  by  lithography,  it  must 
take  considerable  work  to  go  over  a sky  with 
the  needle  ; this,  when  done  with  a tint,  can 
be  accomplished  in  a very  short  space  of  time, 
by  merely  rubbing  some  greasy  ink  over  the 
stone  with  a bit  of  rag.  With  a drawing 
stone,  and  say  with  two  tints  — I do  not  mean 
the  old  buff  and  blue  tints,  but  tints  that  would 
produce  a monochrome,  either  black  or  brown, 
as  etchings  are  now  printed — any  effect  could 
be  produced  that  is  now  done  in  etching ; 
depth,  power,  and  delicacy  could  be  given  by 
this  means.  This  manner  of  working  would 
be,  I consider,  more  satisfactory  to  an  artist 
than  etching ; it  would  be  easier  and  quicker. 
Here,  I believe,  is  a field  for  lithography  in 
which  work  could  be  done  ; all  that  is  wanted 
is  that  regular  trained  artists  should  take  it  up. 
I feel  certain  that,  if  artists  were  familiar  with 
what  can  be  effected  in  lithography,  they  would 
not  be  bothered  with  etching.  In  expressing 
this,  I fear  that  few  will  accept  my  view  of  the 
case.  But  I can  say  it  is  no  new  idea  with 
me,  nor  is  it  an  opinion  that  I hold  alone.  I 
have  asked  more  than  one  of  the  lithographic 
men  who  have  become  painters,  whether  they 
would  etch  or  work  on  stone,  and  the  answer 
has  always  been  in  accordance  with  my  own 
notions.  It  may,  perhaps,  be  thought  these 
persons  are  naturally  favourable  to  their  own 
branch,  but  I do  not  think  so.  They  all  know 
something  of  etching  as  well  as  of  lithography, 
and  could  thus  judge,  so  far,  of  the  merits  of 
both.  Artists  to  whom  I have  spoken  on  this 
matter,  and  who,  of  course,  reject  the  preten- 
tions of  lithography,  are,  unfortunately,  all  but 

* There  were  very  few  copies  of  this  work  printed,  so  it 
was  but  little  known. 
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ignorant  of  the  capabilities  of  what  they  will 
not  accept.  The  lithographers’  opinion  has 
knowledge  behind  it,  which  that  of  the  others 
. 1 would  say  to  the  artists,  let  them  try 
the  stone,  and  I have  no  doubt  of  the  result. 

ike  it,  and  find  that  they  can  by  its 
iduce  prints  that  will  be  their  own 
work,  in  touch,  and  in  all  other  qualities  that 
belong  to  art.  If  artists  could  be  induced  to 
here  suggested,  it  is  possible  that 
there  might  be  a revival  of  lithography,  and  a 
phere  of  activity  would  return.  This 
would  only  be  for  pictures  or  prints  to  hang 
IT  walls,  not  for  illustrations  for  books 
and  other  purposes,  dealt  with  already  in  this 
-that  is  a thing  of  the  past.  I have 
spoken  of  monochromes,  in  imitation  of  etch- 
hut  in  lithography  an  artist  need  not  be 
limited  to  monochrome.  A tint  or  two  of 
colour  might  be  added,  or  a good  deal 
of  colour  could  be  given.  And  all  that  is 
rant  ; is,  that  artists  are  required  to  do  the 
work  ; and  if  they  would  only  try,  they  would 
find  that  from  a monochrome  to  a highly- 
coloured  subject  can  be  produced ; and  they 
would  find  that  works  could  be  done  which 
need  not  have  the  slightest  resemblance  to  a 
“ cromo-lithograph.” 

I have  ventured  on  these  expressions  of 
opinion  on  chromo-lithography  and  etching 
at  the  end  of  this  paper.  They  must  stand 
for  what  they  are  worth.  The  main  purpose 
of  the  paper  was  what  might  be  called  the 
id  Call  of  lithography  as  an  illustrative 
art.  It  has  a practical  moral.  As  litho- 
> become  a finished  chapter,  so  the 
thods  which  are  now  in  vogue  may 
become  the  same.  Wood  engravers  are 
aln  ady  complaining  of  what  is  called  “pro- 
cess;” that  their  work  is  not  so  plentiful  now 
to  be,  on  account  of  these  late  in- 
You  will  find  that  books  of  travel, 
othei  , are  now  published,  in  which 
ve  been  converted  into  blocks, 
printed  without  the  aid  of  either  the 
wood  draughtsman  or  the  wood  engraver.  It 
will  also  be  noticed  that  “process”  blocks 
and  ink  ’’  subjects,  as  well  as  from 
ming  more  and  more 
the  illustrated  papers.  Itisrather 
difficult  to  speak  with  precision  as  to  what 
may  be  the  final  result,  but  it  is  just  possible 
that  as  lithography  cut  out  engraving  on 
< pper-plate,  and  wood  engraving  superseded 
lithography,  so  wood  engraving  may  also  find 
a rival  in  “process,”  and  its  history  and  fate 
as  a “ finished  chapter  in  illustrative  art  ” may 


have  to  be  written  before  many  years  have 
passed. 

Volumes  of  David  Roberts’s  “Holy  Land,”  Simp- 
son’s “Crimean War, ’’all illustrated  with  lithographs, 
and  David  Roberts’s  Destruction  of  Jerusalem,”  by 
Louis  Haghe,  were  exhibited  by  Mr.  Simpson. 
Turner’s  “ Blue  Lights,”  by  Carrick,  and  Sir  John 
Gilbert’s  “ Spanish  Peasants,”  by  Risdon,  were 
kindly  lent  by  Messrs.  Vincent  Brooks,  Day  & Son. 


DISCUSSION. 

Mr.  Hugh  Stannus  said  he  had  listened  with  the 
greatest  pleasure  to  this  most  interesting  paper, 
from  one  who  had  the  best  claim  to  be  considered  a 
practical  exponent  of  the  art.  The  splendid  book 
of  his  sketches  in  the  East  showed  how  thorough  a 
master  of  the  art  he  was.  The  paragraph  in  which, 
having  mourned  over  the  decay  of  lithography  as  a 
method  of  book  illustration,  Mr.  Simpson  had  pointed 
out  that  the  same  fate  might  overtake  the  system 
which  had  superseded  it,  viz.,  wood- engraving, 
might  perhaps  be  prophetic ; and  perhaps  he  had 
some  satisfaction  in  thinking  a Nemesis  might  over- 
take those  arts  which  had  caused  the  decay  of  that 
one  in  which  he  himself  was  most  interested.  He 
had  referred  to  Baugniet  as  drawing  portraits  direct 
on  the  stone,  and  no  doubt  that  would  produce  fine 
results  in  the  hands  of  an  able  man.  The  sky- tint 
produced  by  means  of  a second  stone  was  a great  aid 
in  lithographic  effects ; and  David  Roberts’  great 
book  was  a magnificent  example  of  what  could  be 
done  with  tints.  He  might  add  that  the  same 
method  had  been  adopted  in  wood-engraving,  a 
very  fine  example  of  which  was  the  set  from  Andrea 
Mantegna’s  “ Triumph  of  Julius  Caesar,”  by  Andrea 
Andreani,  executed  in  1599,  in  which  there  was  first 
an  outline  on  wood,  and  secondly  a tint,  in  which 
the  high  lights  were  cut  out,  a good  broad  effect 
being  thus  produced  without  hatching.  If  artists 
would  take  up  lithography,  sky  effects  would  be 
very  easily  produced  by  a second  tint.  Another 
fine  illustrated  book,  which  had  not  been  men- 
tioned, was  “The  Dresden  Gallery,”  published 
many  years  ago ; and  at  that  time  it  could  only 
have  been  produced  in  lithography.  Every  artist 
who  had  been  to  Paris  knew  the  magnificent 
work  in  the  Church  of  St.  Vincent  de  Paul  by  the 
French  artist  Flandrin ; and  every  one  must  be 
grateful  to  him  for  having  put  them  on  stone,  the 
greater  part  with  his  own  hand,  in  the  monograph 
published  shortly  after.  Another  fine  example  was 
the  roll  on  the  table,  representing  the  pediment  of 
St.  George’s-hall,  Liverpool,  which  was  drawn  by 
Alfred  Stevens.  The  water-colour  was  at  South 
Kensington,  and  he  afterwards  put  it  on  stone. 
This  was  a magnificent  example  of  the  power  of  an 
English  artist,  and  showed  what  a command  he  had 
over  the  processes  of  lithography.  And  the  result 
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was  encouraging  to  other  artists  to  essay  autographic 
work  in  lithography. 

Mr.  F.  Vincent  Brooks  said  he  had  listened  with 
a great  deal  of  pleasure  to  the  paper,  but,  at  the  same 
time,  as  an  enthusiastic  lithographer,  and  the  son  of 
one,  he  must  say  he  joined  issue  as  to  lithography 
being  a closed  chapter,  and  it  gave  no  signs  of 
being  so.  At  the  present  time  there  were  ten 
times  as  many  engaged  in  it  as  there  were  twenty 
years  ago.  One  trade  operated  upon  another,  and 
lithography  was,  to  some  extent,  dependent  on 
cabinet-making.  Of  late,  the  drawing-room  table 
had  been  reduced  in  size,  until  it  hardly  existed,  and, 
as  a result,  the  books  which  used  to  be  designed  for 
it  were  no  longer  required.  In  place  of  them,  how- 
ever, there  were  the  delightful  little  miniature  books 
which  came  out  at  certain  periods  of  the  year,  and 
sold  almost  by  millions,  and  which  did  a great  deal 
in  disseminating  art  amongst  the  people.  He  could 
not  help  seeing  that  lithography  was  not  very  much 
in  vogue  at  the  present  time  ; it  might  not  be  thought 
very  much  of  in  Bond-street ; but  still  there  was  a 
much  good  work  being  done ; they  simply  had  to 
change  their  methods,  and  supply  what  the  public 
demanded.  He  was  sorry  that  the  production  of 
important  subjects  in  chromo  lithography  had,  to  a 
certain  extent,  passed  away,  but  there  was  nothing 
final  in  the  present  state  of  affairs.  A great  re- 
vival had  taken  place  in  etching  and  mezzotint 
engraving,  and  the  same  might  take  place  with 
lithography.  They  were  day  by  day  introducing  new 
methods  which  made  the  process  more  simple, 
changing  their  ground  to  suit  the  requirements  of  the 
time,  and  it  was  a little  hard  to  be  told  that  they  were 
only  flogging  a dead  horse.  He  was  glad  to  agree 
entirely  with  Mr.  Simpson  in  the  hope  he  expressed 
that  artists  themselves  would  take  up  lithography. 
The  revivals  he  had  already  alluded  to  were  due  to 
the  fact  that  artists  had  seen  the  wisdom  of  becoming 
their  own  interpreters.  In  lithography  one  difficulty 
was  the  ponderous  character  of  the  medium  em- 
ployed, but  there  were  people  in  this  and  other 
countries  devoting  themselves  to  the  task  of 
making  the  medium  more  portable,  and  he  was 
pleased  to  be  able  to  say  that  Mr.  Wezel,  of 
Leipsic,  had  succeeded,  and  very  soon  the  lithographer 
would  be  able  to  work  with  a medium  as  portable  as 
a copper- plate.  When  that  was  done,  they  would 
very  probably  get  that  support  from  artists  which 
they  did  not  receive  at  the  present  time.  Two  names 
which  had  not  been  mentioned  in  connection  with  the 
art  were  Mr.  Risdon  and  Mr.  William  Bunny,  who 
were  still  living,  and  were  well  worthy  of  record. 

Mr.  Lewis  Day  said  all  he  had  done  in  connection 
with  lithography  was  to  design  for  it.  Apropos  of 
the  idea  that  there  should  be  what  he  might  call 
painter-lithographers  as  there  were  painter-etchers, 
he  said  that  in  France  there  were  men  doing  that 
kind  of  thing.  A short  time  ago  a professor  of  art 


in  one  of  the  American  Universities,  who  had  been 
in  Europe  collecting  engravings,  etchings,  and  the 
like  for  the  use  of  his  class,  had  shown  him  some 
proofs  of  very  fine  original  lithographs,  which  were 
sold  in  France  much  as  etchings  were  sold  here,  only 
at  a much  lower  price.  The  difficulty  which  occurred 
to  him  was  what  the  publishers  might  say  to  it, 
if  English  artists  were  to  take  up  lithography  in  that 
way.  The  artist  might  find  himself  unable  to  dis- 
pose of  his  work  when  it  was  done.  He  would  like 
to  know  what  Mr.  Simpson  thought  about  photo- 
lithography ; certainly  that  was  not  a finished 
chapter;  it  was  just  beginning.  Unfortunately,  the 
results  as  yet  of  many  of  the  photolithographic 
processes  were  not  very  satisfactory ; but  only  a 
lithographer  could  say  whether  their  defects  were 
insuperable.  With  regard  to  the  application  of  litho- 
graphy to  pottery,  it  had  been  practised  for  many 
years,  but  never,  to  his  mind,  satisfactorily,  probably 
because  sufficient  colour  could  not  be  got  on  to  the 
ware  to  allow  for  its  “ firing  out  ” in  the  kiln.  Any- 
how, the  effect  of  painted  tiles  and  the  like  was 
granular  and  poor. 

Mr.  E.  A.  W unsch,  as  a countryman  of  Senefelder, 
had  been  much  gratified  with  the  paper.  He  could  not 
say  much  as  to  the  artistic  side  of  the  question,  but  he 
knew  how  largely  it  had  been  employed  commercially, 
as,  for  instance,  in  Glasgow  for  the  decoration  of 
handkerchiefs.  The  first  instance  he  remembered 
was  at  the  time  the  Emperor  Maximilian  went  to 
Mexico,  when  large  quantities  of  handkerchiefs  with 
his  portrait  were  sent  out  there.  After  the  German 
War  the  same  idea  was  carried  out  in  Germany,  but 
the  Germans  did  not  take  to  it,  and  a large  quantity 
of  handkerchiefs  had  to  be  shipped  to  Africa,  where 
the  negroes  bought  them  readily.  Whenever  any 
one  became  prominent,  their  features  were  imprinted 
on  cotton,  sometimes  on  silk,  handkerchiefs  in 
Glasgow. 

Mr.  J.  Orrock  said  he  was  totally  unacquainted 
with  the  practical  working  of  lithography,  but  he 
might  say  with  perfect  truth  that  there  was  no 
medium  at  all  which  had  cone  so  much  for  the 
English  landscape  painter,  or  so  directly  conveyed 
the  art  direct  from  the  master,  as  lithography.  John 
Ruskin  himself  admitted,  and  he  was  a great  ad- 
mirer of  everything  solid  and  sound,  that  Harding’s 
works  on  trees  were  probably  the  finest  things  the 
world  had  ever  seen  : he  had  not  only  expressed 
them  in  the  most  exquisite  manner,  as  Mr.  Simpson 
had  said,  but  he  did  them  with  his  own  hand,  a thing 
which  could  never  be  said  with  regard  to  line  en- 
graving, though  it  sometimes  could  in  the  case  of 
etchings.  Some  might  say  that  Sidney  Cooper 
was  not  a great  artist,  but  he  contended  that 
he  had  been  the  English  Adrian  Vandervelde,  and 
produced  most  beautiful  works.  His  lithographs 
had  been  most  valuable  to  all  artists,  and  if  they 
were  candid,  many  of  them  would  have  to  admit 
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that  they  had  stolen  no  end  of  material  from  him. 
Lithography  was  a living  art,  a lasting  art,  and  he 
was  quite  sure  it  would  never  die. 

Tlu.-  1 N said,  except  as  a very  old  friend 

of  Mr.  Simpson  and  the  successor  of  Mr.  Louis 
Haghe,  he  should  not  have  felt  justified  in  taking 
the  chair  that  evening,  as  he  had  a very  limited 
experience  of  the  art  of  lithography,  though  he  was 
not  entirely  ignorant  of  the  processes.  Some  of  his 
best  friends  had  been  workers  in  this  art,  and 
through  them  he  gathered  many  valuable  expe- 
riences. He  remembered  very  well  an  old  friend  of 
his,  Mr.  Way,  attempting  to  revive  artistic  litho- 
graphy by  calling  in  the  aid  of  himself  and  several 
other  members  of  the  Hogarth  Club.  About  twelve 
or  fourteen  of  them  met  at  his  house,  when  he 
-upplied  them  with  stones,  and  gave  them  some 
i lea  how  to  proceed.  The  result  far  exceeded  their 
expectations.  Of  course  they  were  like  all  men  work, 
ing  on  a new  process,  they  dreaded  it  at  first ; they 
were  told  all  sorts  of  difficulties  would  arise,  and 
so  on,  but  when  they  tried  they  found  a great 
deal  of  this  was  imaginary,  and  that,  with  ordinary 
precautions,  you  could  draw  as  readily  and  easily  as 
on  paper.  Although  the  results  were  not  so 
admirable  as  they  would  have  been  had  they  been 
more  practised,  still  the  volume  existed,  and  would 
testify  that  many  of  those  works  were,  to  say  the 
least,  very  creditable.  Among  the  processes  men- 
li  >ncd  that  evening  was  one  which  had  always 
possessed  the  highest  interest  to  himself,  and  which 
he  was  delighted  to  see  revived,  the  litho-tint.  The 
. 1 been  ventilated  whether  there  might  be  a 
of  the  processes  which  should  be  artistic,  and 
yet  be  commercially  valuable,  because,  after  all, 
nothing  would  succeed  in  publications  unless  it  were 
successful.  The  old  litho-tint,  as  he 
remembered  it,  seemed  to  him  admirably  adapted 
for  the  purpose.  lie  had  never  worked  it  himself, 
but,  he  should  say,  it  was  a rapid  process,  extremely 
llf  and  was  the  direct  work  of  the  artist  him- 
might  remember  one  or  two  productions, 
such  as  those  of  Cattermole.  Some  he  remembered 
Qlaitrating  Shakespeare— Macbeth,  particularly  the 
ne — and  th ere  were  others  by  Frederick 
rayler,  amongst  them  a boar  hunt,  which  he  con- 
sidered one  of  the  finest  works  of  art  Frederick 
He  could  not  help  thinking  that, 
re  treated  in  the  sense  that  artists 
now  treated  etching,  it  would  meet  with  the  same 
micccsh.  He  had  been  told  that  the  processes 
under  which  these  works  were  executed  was,  to  a 
large  extent,  a lost  art;  they  were  executed  in  the 
time  of  Hullmandel,  who  was  a great  inventive 
Of  lithography,  and,  amongst 
the  rest,  perfected  this ; whilst  Cattermole,  Tayler, 
and  others  were  executing  these  works,  keeping 
no  notes,  he  actually  lost  the  art  when  it  had 
reached  its  finest  point,  and  it  had  never  been  re- 
discovered in  its  perfection.  Still  there  was  a process 
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of  litho-tint  existing  which  was  capable  of  doing  a 1 
great  deal.  He  feared  Mr.  Brooks  had  led  the  j 
audience  to  suppose  that  Mr.  Simpson  had  stated 
that  lithography  was  a dead  art,  but  he  had  done  1 
nothing  of  the  kind.  He  merely  made  the  statement 
with  regard  to  one  branch,  viz.,  its  use  for  illus-  1 
trating  books  and  passing  events.  But  as  a whole  of  I, 
course  it  was  not  dead.  It  might  not  be  so  strong 
in  some  directions  as  it  once  was,  but  all  arts  were 
subject  to  that  contingency.  He  concluded  by  pro- 
posing a very  hearty  vote  of  thanks  to  Mr.  Simpson. 

Mr.  Simpson,  in  acknowledging  the  vote  of  thanks, 
said,  after  what  the  Chairman  had  expressed,  there 
was  hardly  anything  for  him  to  answer.  He  might 
tell  Mr.  Stannus,  however,  that  he  was  now  con-  1 
nected  with  wood-cutting  so  intimately,  that  he 
should  be  very  sorry  indeed  if  that  art  were  in  any  j 
way  to  be  superseded.  Of  course  he  had  no  inten- 
tion of  saying  that  lithography  was  dead  at  all,  but  | 
there  need  be  no  doubt  regarding  the  great  change  j 
which  had  been  described  in  the  paper,  and  which 
Mr.  Brooks  had,  to  a certain  extent,  described 
himself.  There  were  many  things  which  litho-  j 
graphy  would  do  better  than  anything  else,  but  there 
was  nothing  done  in  it  at  the  present  day  like 
some  of  the  books  on  the  table.  His  list  of  names 
was  not  at  all  complete,  and  he  was  very  glad  that 
Mr.  Brooks  had  added  to  it,  and  it  would  be  well  if  i 
others  would  do  the  same,  so  that  the  list  might  be 
fuller  for  reference  hereafter. 

Mr.  W.  Griggs  writes  : — I much  regretted  I was 
unable,  when  called  upon,  to  say  a few  words  on  the 
subject  matter  of  the  paper  read  by  Mr.  Simpson, 
but  I was  suffering  from  partial  deafness,  through  a 
bad  cold.  I understood  Mr.  Simpson  to  speak  of 
the  lithographic  art  as  having  its  day,  and  the 
“finished  chapter”  seemed  to  imply  that  it  was  a 
lost  art.  Had  I been  quite  sure  that  this  was  the 
theme,  I should  have  tried  to  prove  that,  instead  of  i 
the  lithographic  art  having  declined,  it  has  made 
immense  strides  since  the  “fifties,”  and  has  not  yet 
nearly  reached  its  zenith.  To  Mr.  Simpson’s  re- 
mark, “I  would  say  to  the  artists,  let  them  try  the 
stone.”  I hope  only  real  workmen  will  take  this 
hint.  The  “nineties”  demand  realistic  work,  not 
the  untruthfulness  of  some  so-called  artists  of  the 
present  day  who  affect  sestheticism.  Mr.  Simpson’s 
glowing  word  picture  of  the  good  work  done  up  to 
the  “fifties”  was  fully  proved  by  the  excellent  i 
examples  placed  before  the  meeting,  the  bulk  of 
which,  I think,  must  be  classed  as  luxuries  only  for 
the  well-to-do.  Mr.  Simpson  practically  stopped  at 
the  luxurious  art  side  of  lithography  in  the  “ fifties.” 
But  it  has  extended  enormously  since  then,  and  has 
thrown  out  branches  of  analogous  methods  of  print- 
ing which  are  more  real,  more  true  to  what  they 
pretend  to  depict,  than  any  work  done  with  pure 
hand  work  that  I have  ever  seen.  To-day,  we  have 
to  produce  in  as  many  hours,  and  for  as  many 
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shillings,  as  in  the  good  old  “fifties”  artists  were 
allowed  days  and  guineas.  Mr.  Simpson  has 
furnished  us  with  a splendid  art  resume  of  litho- 
graphy upTo  the  “fifties,”  this  wants  bringing  up  to 
date— the  “nineties” — from  the  hand-press  of  150 
pulls  per  day,  to  the  present  production  from  machine 
of  4,000  per  day. 


NINTH  ORDINARY  MEETING. 

Wednesday,  February  4th,  1891  ; Sir 
Hexry  E.  Roscoe,  M.P.,  F.R.S.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Brumleu,  William  Charles,  7,  Mincing-lane,  E.C. 
Carpenter,  Charles  Claude,  Bridge  Foot,  Vauxhall, 
S.E. 

Coxeter,  Samuel  J.,  Woodlands,  Gloucester-road, 
New  Barnet. 

Petit,  Hon.  Sir  Dinshaw  Manockjee,  Petit-hall, 
Malabar-hill,  Bombay. 

Piper,  Edward  Jesse,  Rose-cottage,  Sidcup,  Kent. 
Richards,  William  Armstrong,  Hillside,  Sandbach, 
Cheshire. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Broadbent,  Harry,  31,  Victoria-terrace,  Belle  Vue- 
road,  Leeds. 

Craggs,  John  George,  Stone-house,  St.  John’s,  S.E. 
Darnley,  Earl  of,  Cobham-hall,  Gravesend. 
Holtzapffel,  John  J.,  64,  Charing-cross,  S.W. 
Rawcliffe,  Henry,  J.P.,  Pool  Bank,  New  Ferry, 
Birkenhead. 

Rhodes,  George  Webber,  131,  Wool-exchange,  E.C. 
Weld-Blundell,  Herbert,  104B,  Mount-street,  W. 

The  paper  read  was — 

DECIMAL  COINAGE,  WEIGHTS,  AND 
MEASURES. 

By  J.  Emerson  Dowson,  M.Inst.C.E. 

For  some  sixty  years  or  more  the  question  of 
having  a decimal  system  of  coinage,  weights, 
and  measures  in  this  country  has  received 
more  or  less  attention,  and  several  public 
inquiries  have  been  held  ; but  I venture  to 
say  that  the  subject  has  not  been  dealt  with  as 
comprehensively  and  as  exhaustively  as  it 
deserves.  So  long  ago  as  1841,  when  the 
Houses  of  Parliament  were  destroyed  by  fire, 
the  Commissioners  appointed,  in  consequence 
of  the  destruction  of  the  standards  of  weight 
and  measures,  referred  incidentally  in  their 
report  to  the  advantages  of  decimal  coinage, 


weights,  and  measures  ; and,  two  years  later, 
a new  Commission  referred  to  and  confirmed 
this  opinion.  In  1853,  the  appointment  of  a 
Select  Committee  to  inquire  into  the  whole 
subject  of  decimalising  moneys,  weights,  and 
measures  was  proposed ; but,  unfortunately, 
its  scope  was  limited  to  moneys  only  when  the 
appointment  was  made.  This  Committee 
reported  strongly  in  favour  of  a decimal  coin- 
age, and  recommended  what  is  known  as  the 
“pound  and  mil  system.”  In  1857?  a Roy3! 
Commission  was  appointed  to  consider  the 
introduction  of  a decimal  coinage ; and,  in 
their  preliminary  report,  the  Commissioners 
said  that  the  question  of  decimalising  the 
weights  and  measures  was  early  forced  on 
their  notice,  but  that  they  could  not  deal  with  it, 
as  the  terms  of  the  Commission  “ restricted 
their  investigations  to  the  practicability  and 
expediency  of  introducing  the  decimal  principle 
into  the  coinage  of  this  country,  without  con- 
templating any  change  in  our  present  system 
of  weights  and  measures.”  In  their  final 
report,  two  years  later,  they  were,  however,  so 
far  impressed  with  the  intimate  connection 
between  the  weights,  measures,  and  coins,  that 
they  remarked  : “It  does  not  appear  desirable 
under  existing  circumstances,  while  our  weights 
and  measures  remain  as  at  present,  and  so  long 
as  the  principle  on  which  their  simplification 
| ought  to  be  founded  is  undetermined,  to  disturb 
I the  established  habits  of  the  people  with  regard 
to  the  coins  now  in  use,  by  a partial  attempt 
to  introduce  any  new  principle  into  the  coinage 
alone.”  This  was  the  last  inquiry  into  the 
coinage  question  ; but  in  1862  a Select  Com- 
mittee was  appointed  to  report  on  “ the 
practicability  of  adopting  a simple  and  uniform 
system  of  weights  and  measures.”  They  re- 
ported strongly  in  favour  of  the  metric  system, 
but  incidentally  the  question  of  decimal  coinage 
was  forced  upon  them  ; andthey’added  in  their 
report  that '“  the  evidence  they  have  received 
tends  to  convince  them  that  a decimal  system 
of  money  should,  as  nearly  as  possible, 
accompany  a decimal  system  of  weights  and 
measures,”  so  as  to  obtain  the  greatest 
advantage. 

In  these  inquiries  an  immense  amount  of 
valuable  information  was  got  together,  but 
no  Committee  or  Royal  Commission  was  in- 
structed to  deal  with  the  subject  of  coins, 
weights  and  measures  as  a whole,  or  to  con- 
sider the  intimate  relations  of  one  to  the  other. 
I am  an  advocate  of  the  decimal  system,  but 
I say  at  once  that  the  trouble  and  expense  of 
disturbing  our  present  coinage  would  not  be 
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repaid  if  cur  partly  duodecimal  and  partly 
mixed  weights  and  measures  were  not  also  to 
be  changed  eventually,  so  as  to  harmonise 
with  the  coinage.  It  is  true  there  are  special 
reasons  why  the  metric  system  of  weights  and 
measures  should  be  adopted,  independently  of 
the  question  of  coinage,  but  it  cannot  be 
doubted  that  the  gain  would  be  still  greater 
if  the  whole  were  on  a decimal  basis.  It 
would  be  Utopian  to  suppose  that  all  could  be 
changed  at  once,  but  a complete,  though 
gradual  change  should  be  contemplated. 
Probably  it  would  be  best  to  change  the 
weights  and  measures  first,  and  then  the 
coinage,  as  the  former  could  be  changed  in  a 
comparatively  short  time,  whereas  a longer 
time  must  elapse  for  the  old  coins  to  take  the 
place  of  the  new.  It  would  also  be  less 
difficult  to  adjust  the  new  weights  and 
measures  to  the  old  coins,  than  to  adjust 
new  coins  to  the  old  weights  and  measures. 
1 he  whole  subject  should  be  most  thoroughly 
investigated  in  its  broadest  and  most  detailed 
aspect,  and  if  the  valuable  inquiries  already 
held  had  been  less  piecemeal  in  their  constitu- 
tion, and  if  the  Committee  of  1853  had  not 
recommended  an  unpopular  system  for  the 
coinage,  there  is  every  probability  that  at  the 
present  time  we  should  be  using  decimal 
coins,  weights,  and  measures. 

The  subject  itself  is  an  old  one,  but  for  this 
very  reason  I may  be  allowed  to  recall  some 
of  the  points  connected  with  it.  As  a general 
proposition,  its  importance  has  never  been 
questioned,  but  from  the  practical  point  of 
view  much  depends  on  certain  details  which 
it  is  essential  to  consider.  In  the  first  place, 

I may  remind  you  that  some  contend  that  a 
system  based  on  the  number  10  is  inferior, 
/ ■r  sc,  to  one  based  on  8 or  12,  but  the  fact 
remains  that  throughout  the  civilised  world  a 
decimal  system  of  notation  has  been  adopted, 
and  cannot  now  be  changed;  therefore  the 
real  question  is  whether  we  should  not  reckon 
' . weights,  and  measures,  accord- 
ing to  the  universal  basis  of  notation.  The 
counting  by  tens  is  no  doubt  due  to  the  simple 
fact  that  human  beings  have  ten  fingers,  and 
; rimitively,  they  were  used  as  the  means 
tion;  hence  the  whole  world  stands 
de<  imal  notation  as  the  basis 
of  its  arithmetic.  It  is  true  that  the  number  10 
is  not  divisible  by  certain  numbers,  as,  for 
instance,  by  3,  without  remainder,  and  it  is 
sometimes  urged  that  this  is  a fatal  objection 
to  the  use  of  the  decimal  system.  But  the 
advantage  of  having  a system  of  weights, 


measures,  and  coinage  in  unison  with  the 
basis  of  notation  far  outweighs  this  objection. 
It  is,  moreover,  a mistake  to  suppose  that  if 
such  a system  were  generally  adopted,  vulgar 
fractions  must  in  no  case  be  used ; and  as  the 
late  Professor  De  Morgan  remarked,  “ It  is  an 
abiding  delusion  of  the  opponent  of  decimals 
that  he  will  suppose  the  decimalist  to  be  under 
a contract  never  to  use  a common  fraction.” 
Decimals  are  not  upheld  as  exclusively  right, 
but  rather  as  pre-eminently  convenient ; and 
when  in  certain  cases  it  is  quicker  or  more 
accurate  to  use  vulgar  fractions,  undoubtedly 
they  should  be  used.  When  the  late  Mr. 
Beresford  Hope  spoke,  in  the  House  of  Com- 
mons, against  the  introduction  of  the  metric 
system,  he  tried  to  make  much  of  this  very 
point,  and  said  : — “ If  a boy  has  to  divide  an 
apple,  does  he  ever  think  anything  about  the 
circumference  of  the  earth  and  its  aliquot 
parts,  or  about  the  decimal  system  and  its  un- 
rivalled facilities  for  calculation  ? No  ; but  he 
takes  his  apple,  and  cuts  it  into  two  parts  if  he 
wants  to  halve  it,  and  those  halves  into  quarters 
if  he  wants  to  make  four  parts  of  it.  In  the 
same  way,  if  a housewife  has  to  cut  up  a loaf 
for  her  family,  she  divides  it  into  two,  into  four, 
into  eight,  or  into  sixteen  parts.”*  No  one 
can  gainsay  this,  but  what  has  it  to  do  with 
the  practical  adoption  of  the  decimal  system 
for  general  purposes  ? Mr.  Beresford  Hope, 
however,  went  further,  and  said  : — “ Supposing 
the  loaf  to  weigh  originally  a pound,  each  of 
these  sixteen  divisions  comes  to  an  ounce.” 
But  one  might  reply  that,  supposing  the  house- 
wife had  to  divide  the  loaf  into  five,  ten,  or 
fifteen  parts  of  equal  weight,  she  could  not  do 
so  with  the  ordinary  household  weights  of 
pounds  and  ounces,  whereas  in  the  metric 
system  it  would  be  quite  easy.  Such  criticisms 
are  really  beside  the  main  question,  for  no 
system  is  best  under  all  circumstances ; andr 
from  a practical  point  of  view,  we  have  to 
select  that  which  presents  the  greatest  number 
of  advantages.  On  this  point  it  is  reassuring  to 
know  that  wherever  a decimal  system  of 
coinage  or  of  weights  and  measures  has  been 
adopted,  no  practical  difficulty  has  been  ex- 
perienced in  subdivision.  In  fact,  the  import- 
ance of  dividing  without  a remainder  has  been 
greatly  overrated. 

The  opinions  of  many  competent  authorities 
might  be  quoted  in  support  of  this  statement, 
but  let  us  rather  seek  the  result  of  actual 
experience  in  other  countries.  In  the  first 
place  we  find,  on  referring  to  Table  A,  and  to 

* Hansard,  yo!  cxcii.,  p.  187. 
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TABLE  A. — (i)  Countries  ustng  Decimal  Coinage. 


Kcfcrcnct 

No. 

on  Map. 

Country. 

Standard  Coin  or  Token. 

Sub-divisions. 

34 

Algeria 

Franc 

100  centimes 

2 

America  (United  States) 

Dollar 

100  cents 

13 

Argentina 

Peso 

ico  cents 

27 

Austria-Hungary 

Florin 

100  kreuzer 

22 

Belgium 

Franc 

100  centimes 

9 

Bolivia 

Dollar 

100  cents 

IO 

Brazil 

Milreis 

1000  reis 

54 

Bulgaria 

Leva 

100  stotinks 

i ' 

Canada 

Dollar 

100  cents 

40 

Ceylon 

Rupee 

100  cents 

*4 

Chile 

Peso  or  Dollar 

100  centavos 

42 

China 

Tael 

100  candaren 

6 

Colombia  (Republic) 

Peso  or  Dollar 

100  centavos 

20 

Denmark 

Krone 

100  ore 

7 

Ecuador 

Suere  or  Dollar 

100  cents 

35 

Egypt 

Egyptian  pound 

100  tariff  piastres 

52 

Finland 

Markka 

100  penni 

24 

France 

Franc 

100  centimes 

19 

Germany 

Mark 

100  pfennige 

33 

Greece 

Drachma 

100  lepta 

49 

Haiti 

Piastre  or  Dollar 

100  cents 

21 

Holland 

Florin  or  Guilder 

100  cents 

4i 

Hong  Kong 

Dollar 

100  cents 

32 

Italy 

Lire 

100  centesimi 

43 

Japan 

Yen 

100  sens 

51 

Java 

Florin  or  Guilder 

100  cents 

57 

Madagascar 

Dollar 

100  cents 

38 

Mauritius 

Rupee 

100  cents 

3 

Mexico 

Peso  or  Dollar 

100  cents 

16 

Norway 

Krone 

100  ore 

1 1 

Paraguay 

Dollar 

100  cents 

<> 

Peru 

Sol 

100  centesimos 

26 

Portugal 

Milreis 

1000  reis 

29 

Roumania 

Lei 

100  centimes 

18 

Russia 

Rouble 

100  kopeck 

28 

Servia 

Dinar 

100  paras 

Spain 

Peseta 

100  centimos 

50 

Straits  Settlements 

Dollar 

100  cents 

*7 

Sweden 

Krone 

100  ore 

3* 

Switzerland 

Franc 

100  centimes 

30 

Turkey 

Turkish  pound 

100  piastres 

12 

Uruguay 

Peso  or  Dollar 

100  centavos 

4 

Venezuela 

Peso  or  Dollar 

100  centavos 
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Table  A.— (2)  Civilised  Countries  not  using  Decimal  Coinage. 


Reference 

No. 

on  Map. 

Country. 

Standard  Coin  or  Token. 

Sub-divisions. 

23 

Great  Britain  and  Ireland 
British  Possessions : — 

Pound  sterling. 

20  shillings  of  12  pence  each. 

47 

Australia 

do. 

do. 

36 

Cape  Colony 

do. 

do. 

48 

New  Zealand 

do. 

do. 

39 

British  India 

Rupee 

16  annas  of  4 pice  each. 

TABLE  B. — Countries  Using  Metric  Weights 
and  Measures. 


Country. 

Population. 

Imports 
to  Great 
Britain  in 
1889. 

Exports 
from  Great 
Britain  in 
1889. 

£ 

£ 

N orway  and  Swe  ien.. 

6,774,409 

12,704,560 

6,392,61 8J 

Denmark  and  Iceland 

2,244,650 

7.845.877 

2,814,079 

Danish  West  Indies... 

33»763 

5.029 

83,464 

Germany  

46,855.704 

27,104,832 

31,148,731 

Holland  

4,450,870 

26,679,216 

16,183,786 

Java,  &c 

28,500,000 

2,234.174 

1,788,064 

Belgium  

6,030,043 

17.674.877 

I3»6o9,575 

France  

38,218,903 

45,780,277 

22,101,222 

Algeria  

3,817,460 

658,082 

291,765 

Senegambia  

1,000,000 

14,515 

105,679 

Portugal  

4.306,554 

3,105,076 

2,991,961 

Azores  and  Madeira 

401,624 

145,593 

221,432 

Spain 

11,588,857 

4,907,884 

Canary  Islands 

123,191 

436,104 

Fernando  Po 

► 17.550,216 

6,427 

8,294 

West  India  Islands 

104,487 

2,767.155 

Philippine  „ 

j 

2,331,786 

1,592,384 

Italy  

29,699,781 

3,230,131 

8,020,337 

Austrian  Territories... 

41,827,700 

2,286,834 

1,392,090 

Greece  

2,187,208 

1,864,297 

937,253 

Roumania  

5,376,000 

3, 204,776 

1,308,822 

Turkey  (in  Europe)  ... 

4,668,000 

5,265,373 

6,744,663 

Mexico 

10,447,974 

465,994 

1,621,106 

Central  America  

3.053,ooo 

1,181,703 

1,044,901 

Haiti 

550,000 

47,123 

262,690 

Colombia  (Republic).. 

3,500,000 

245,290 

1,227,600 

Venezuela  

2,121,988 

284,666 

802,579 

Ecuador  

1,000,000 

72,430 

277,801 

Brazil 

14,000,000 

5,070,628 

6,750,349 

Uruguay  

700,000 

450,531 

2,469,663 

Argentine  Republic ... 

4,200,000 

2,016,182 

10,897,690 

Chili  

2,665,926 

3,264,573 

3,229,963 

Peru  

2,970,000 

1,293,977 

1,073,689 

Japan 

39,607,234 

977,606  j 

4,055,386 

Totals | 

328,759,007 

£i89;328,97o| 

£i59»56o,779 

the  accompanying- map  of  the  world(p.  203),  that 
at  the  present  time  a decimal  system  of  coinage 
has  been  adopted  by  every  civilised  country y 
except  Great  Britain  and  some  of  her  depen- 
dencies. Further  than  this,  we  find,  on  re- 
ferring to  Table  B,  that,  in  a large  propor- 
tion of  the  civilised  countries,  the  metric 
weights  and  measures  have  been  adopted. 
It  is,  moreover,  satisfactory  to  know  that  in 
no  single  instance  has  any  country  given  up 
the  decimal  system  after  once  adopting  it. 
Great  Britain  has  been  true  to  her  insular 
ways,  and  has  held  aloof ; but  the  spread  of 
the  decimal  system  has  steadily  advanced  in 
other  countries,  and  for  the  reasons  I will 
presently  give,  the  question  has  become  much 
more  serious  for  us  than  it  was  even  twenty 
years  ago. 

Let  us  for  a moment  consider  some  of  the 
advantages  of  having  a system  of  coinage, 
weights,  and  measures  on  the  same  basis  as 
our  present  system  of  notation.  Undoubtedly 
the  most  important  is,  that  if  the  values  of  our 
coins,  weights,  and  measures  were  founded  on 
decimal  relations,  whole  numbers  and  fractions 
could  be  added,  subtracted,  multiplied,  and 
divided  by  the  rules  of  simple  arithmetic,  and 
compound  arithmetic  would  be  entirely  super- 
seded. In  our  present  system  of  coinage,  to 
add  together  pounds,  shillings,  pence,  and 
farthings,  we  must  first  add  the  farthings 
(expressed  as  vulgar  fractions),  and  divide  by 
4,  to  reduce  them  to  pence  ; we  must  then  add 
the  pence,  and  divide  by  12 ; then  the  shillings,, 
and  divide  by  20  ; and,  in  each  case,  we  must 
carry  forward  a number  resulting  from  the 
reduction.  The  same  may  be  said  for  sub- 
traction ; but  in  multiplication  and  division 
the  difficulties  are  still  greater,  and  many  more 
figures  are  usually  necessary.  In  all  cases 
there  is,  of  course,  more  labour  and  much  more 
mental  exertion  than  are  expressed  by  the  mere 
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figures  set  down.  In  a decimal  system,  neither  the  working  is  thereby  greatly  simplified,  as 
reductions  nor  divisions  are  necessary;  and  the  following  examples  forcibly  show  : — 


TABLE  C. 


ENGLISH  COINAGE. 

Addition. 

£ s.  d. 

56  16  8£ 

123  19  6£ 

45  i3  9i 

27  II  2| 


FRENCH  COINAGE. 

Addition. 

Frs.  Cts. 

1420*85 

3099*42 

1142*26 

689*03 


A vs.  254  1 3^ 


Subtraction. 

£ s.  d. 

106  8 7! 

82  18  8f 


I*  A vs.  23  9 io|- 

Multiplication. 

£ s.  d. 

Multiply  89  17  nf  57 

57 
3 

4)i7i 

12)42  + f 

£ s.  d. 

3+6  = 0 3 6f 

57 

11 

12)627 
20)52  -f  3 

t 

U 

:2  + i2  = 2 12  3 

57 

17 


^4^.  6351-56 
Subtraction. 

Frs.  Cts. 

2660-75 

2091-41 


A- ns.  569-34 
Multiplication. 

Frs.  Cts. 

Multiply  2247-47  by  57 
2247-47 
57 

1573229 

1 1 23735 


Kns.  128105-79 


399 

a57 

20)969 

48  + 9 = 48  9 0 

57 

«9 

5i3 

45  6 

5073 

5073  0 0 

Ans.  £ 5124  4 9f 
Another  method  of  working : 

£ s.  d. 

S9  >7  nj  x 57 

5 


449 

9 

IO; 

10 

4494 

18 

ill 

629 

5 

10; 

Ans.  £5124  4 9f 
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Division. 

/■  s.  d. 

Divide  89  17  iif  by  57 

57)89(^1 
57 

32 

20 

640 

l7 

57)657(iis- 

57 

87 

57 

30 

12 

360 

11 

57)37I(6d. 

342 


29 

4 

1 16 

3 

57)119^2  fgs. 

114 

5 

Ans.  J 1 ns.  6Jd. 


Division. 

Frs.  Cts. 

Divide  2247-47  ^ 57 

Fr.  c. 

57)2247-47(39-42 

171 

537 

5i3 

244 

228 

167 

114 

53 


Fr.  c. 

39*42 


In  the  weights  we  now  use,  to  add  together 
tons,  hundredweights,  quarters,  pounds,  and 
ounces,  we  must  first  add  up  the  ounces  and 
divide  by  16;  then  the  pounds  and  divide  by 
28 ; then  the  quarters  and  divide  by  4 ; then 
the  hundredweights  and  divide  by  20  ; and  in 
each  case  we  must  carry  forward  a number  re- 
sulting from  the  reduction.  If  we  used  the 
metric  system,  any  number  of  tons  or  kilo- 


grams, and  any  number  of  fractional  parts 
could  be  added  together  by  simple  addition. 
The  same  is  true  of  measures  of  length, 
surface  and  capacity;  in  all  cases  the  addi- 
tion, subtraction,  multiplication,  and  division 
decimally,  can  be  done  by  simple  arithmetic. 
Let  us  take,  for  instance,  the  following  ex- 
amples : — 


TABLE  D. 

ENGLISH  WEIGHTS.  METRIC  WEIGHTS. 


Addition. 

Tons.  cwt. 

qr. 

lb. 

Addition. 

Kilograms. 

Add  together  1 

19 

3 

20 

Add  together  2032-72 

3 

16 

2 

16 

3901*82 

4 

9 

1 

18 

455i'82 

5 

11 

3 

15 

5695*91 

A ns.  15 

17 

3 

*3 

Ans.  16182-27 
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Subtraction. 

/Tons.  cwt.  qr.  lb. 

From  1 11  2 3 

Subtract  18  3 26 


Subtraction. 

Kilograms. 

From  1605*00 
Subtract  966*36 


Aiis.  12  2 5 


Ans'  638*64 


Multiplication. 

Tons.  cwt.  qr.  lb. 

Multiply  16  18  3 21  by  "jS 

20 

338 

4 

1355 

28 

1 086 1 
27 10 

37961 

78 

303688 

265727 

28)29609^8(105748  qrs. 

28 

160 

140 

209 

196 

135 

1 12 

"^38 

224 

14  lb. 

4)io5748 

2,0)2643.7 

1321,17 

Ton*.  cwt.  qr.  Ib. 

Ans.  1321  17  o 14 

A not  her  method  of  working. 


Ton*. 

l6 

cwt. 

18 

qr. 

3 

lb. 

21 

10 

169 

9 

I 

14 

7 

Il86 

5 

2 

!4 

J35 

11 

2 

0 

Ans.  1321 

17 

0 

14 

Multiplication. 

Kilograms. 

Multiply  17255 
by  78 

138040 

120785 

Ans.  1345890 
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Division. 


Division. 


Tons.  cwt.  qr.  sb. 

Divide  16  18  3 21  by  78 

20 

338 

4 

*355 

28 

10861 

2710 

78)37961(48645  lb. 

3 12 

676 

624 

521 

468 


53 

28)486(17  qrs. 
28 

206 

196 


10 

Cwt  qrs.  lb. 

Ans.  4 1 104^ 


Divide  17255  Kilograms  by  78 
78)17255(221-21 
156 

165 

156 

95 

78 

170 

156 

140 

78 

62 


Kilos 

Ans.  221*21 


The  fact  is  that  we  cannot  add,  subtract, 
multiply,  or  divide  our  present  weights  and 
measures  without  learning  and  remembering 
or  consulting  many  inconsistent  and  incon- 
gruous tables.  Moreover,  the  sub-divisions 
of  these  weights  and  measures  are  most 
arbitrary ; and  as  they  are  not  based  on  any 
one  system  of  multiples,  special  reductions 
are  necessary  for  each  sub-division.  If,  for 
instance,  we  follow  the  working  of  the  example 
given  in  Table  E,  which  is  of  an  ordinary 
kind,  and  which  is  given  in  two  ways,  it  will 
be  seen  that  in  both,  the  number  of  figures 
required,  and  the  difficulty  of  avoiding  mis- 
takes, are  really  serious.  In  the  second  way 
of  working  practice  has  been  used,  as  this  is 
shorter  than  the  other ; but  it  should  be  re- 
membered that  Practice  is  known  to  compara- 
tively few,  that  it  involves  mental  calculations 
not  shown  on  paper,  and  that  with  it  there  are 
often  difficulties  with  the  odd  fractions.  On 
the  other  hand,  the  working  by  decimals  is  of 
the  simplest  kind. 

Calculations  of  interest  are  also  simplified 
immensely  by  having  a decimal  system  of 


TABLE  E. 


Give  the  cost  of  215  tons  i7cwts.3  qrs.  9 lbs. 
at  £g  ns.  6d.  per  ton. 


Cwt. 

Tons.  cwt. 

qrs.  lbs.  £ d.  s. 

20 

215  17 

39  9 11  6 

4 

20 

20 

80 

4317 

I9I 

28 

4 

12 

640 

17271 

2298  pence. 

160 

28 

2240  lbs. per 

138177 

ton. 

34542 

483597 

2298 

3868776 

4352373 

967194 

967^4 


hi  1305806 
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224,0)1 1 1 130580,6(4961 18  pence. 
896 

2153 

2016 


13/0 

1344 

265 

224 

418 

224 

1940 

1792 

148  148  3 

= — ■ pence. 

224  4 

12)496118 


2,0)4134,3  2 
2067  3 

Ans.  £2067  3s.  2fd. 


The  same  worked  by  Practice: — 


15 

tons 

at  £9  a ton  = 

^1935 

0 

0 

> > 

ios.  = (*  Of  £).. 

107 

10 

0 

99 

IS.  = (V10  of  I OS. 

10 

15 

0 

9 9 

6d.  — (£  of  is.. . 

5 

7 

6 

^2058 1 

[2 

6 

15 

tons  ; 

at  £g  ns.  6d.  a ton  = 

= ^2058 

12 

6 

10 

cwt. 

= 4 of  i ton  

4 

15 

9 

5 

cwt. 

= .4  of  10  cwt 

7 

io4 

2 

cwt. 

= Vio  of  a ton  . . . . 

l9 

2 

qrs. 

= \ of  2 cwt 

0 

4 

9j 

' J 

qr. 

= £ of  2 qrs 

2 

4t 

7 

lbs. 

= £ of  qr 

0 

7i 

2 

lbs. 

- Vi  4 of  1 qr 

0 

2 

^2067 

3 

3 

Sole.- 

-The  mental  calculations  involved 

ni  this  example  are  not  shown. 

Give  the  cost  of  375620  kilograms,  at 
£%  4fl.  5c.  per  1000  kilos. 
375-620 
8 '45 

1878100 

1502480 

3004960 

3 1 73 '98900 
Arts,  ^3J73  9fl-  89c. 


coinage,  as  shown  in  Table  F (p.  211).  In  the 
decimal  examples  I have  used  the  system  of 
coinage  shown  in  Table  H (p.  215),  but  any 
other  decimal  system  could  be  used. 


I may  here  mention  incidentally  that  the 
slide  rule  (which  I believe  was  invented  by  an 
Englishman)  is  little  used  in  this  country,  be- 
cause it  depends  largely  on  decimal  multiples 
and  fractions.  It  is,  however,  a time-saving 
instrument,  very  easy  to  understand,  and  in 
France  it  is  extensively  used  by  managers  of 
factories,  by  engineers,  foremen,  and  others. 
It  leads  to  accuracy  and  rapid  calculation, 
while  at  the  same  time  it  exercises  the  mental 
process  of  carrying  figures  in  the  head.  Then, 
again,  there  is  the  calculating  machine,  which 
has  been  so  intimately  associated  in  this 
country  with  the  name  of  the  late  Mr.  Bab- 
bage, but  which  is  seldom  used  here.  On  the 
other  hand,  in  France,  where  decimals  are 
commonly  used,  1,500  of  the  machines  of  M. 
Thomas  of  Colmar  have  been  sold  during  the 
last  twelve  years.  This  machine  is  much  used 
in  banks,  insurance  offices,  manufactories,  and 
large  houses  of  business,  of  all  kinds,  in  naval 
and  military  departments,  in  technical  colleges, 
such  as  the  Ecole  Polytechnique,  the  Ecole 
des  Ponts  et  Chaussees,  and  in  most  of  the 
railway  offices,  &c.*  A machine  of  this  make, 
capable  of  multiplying,  dividing,  &c.,  six 
figures  by  six  figures,  costs  only  ^16,  or  about 
a third  less  than  a good  type-writer,  and  its 
working  is  more  easily  learnt  than  that  of  the 
latter.  Provided  decimals  can  be  used,  there 
is  no  reason  why  the  calculating  machine 
should  not  be  used  as  generally  as  the  type- 
writer by  bankers,  merchants,  brokers,  en- 
gineers, statisticians,  and  by  all  who  have 
long  calculations  to  make. 

It  is  beyond  question  that  if  a decimal 
system  of  coins,  weights,  and  measures  were 
adopted  in  this  country,  the  saving  in  time  to 
manufacturers  and  business  men  of  all  kinds 
would  be  enormous.  Much  valuable  time 
would  also  be  saved  in  the  education  of  the 
young,  as  compound  arithmetic  would  no 
longer  be  necessary.  To  form  an  idea  of  the 
complexity  of  the  rules  now  required,  let  us 
take  the  case  of  the  most  elementary  teaching 
under  the  Code  of  the  Education  Department, 
and  we  shall  find  that  the  subjects  of  examina- 
tion in  arithmetic  are  as  follow  : — 

Standard  III.— The  four  simple  rules,  with  long 
division.  Multiplication  and  pence  tables,  and 
addition  and  subtraction  of  money. 

Standard  IV. — Compound  rules  (money)  and  re- 
duction of  common  weights  and  measures. 

The  tables  to  be  learned  include : — 

* For  further  particulars  see  Report  by  Committee  of 
Societe  d’Fncouragement  pour  l’Industrie  Rationale,  on  the 
“Arithmometer,”  Dec.  13,  1878. 
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TABLE  F. 


Present  System. 

Simple  interest,  at  4 per  cent.,  on 

£ s.  d. 

156  1 2 10 

4 

6,26  11  4 

20 


5.3i 

12 


Ans.  6 5 3f  3,04 


Decimal  System. 

Simple  interest,  at  4 per  cent.,  on 

£ fl.  c. 

156  6 41 

4 


6265,64 


£ fl.  c. 

Ans.  6 2 65 


Compound  interest  on  ^186  18s.  8d.  for  3 
years  at  3 per  cent.  : — 


£ s. 

d. 

186  18 

8 

3 

5,60  16 

0 

20 

12,16 

12 

1,92 

4 

3,68 

5 12 

if 

186  18  ' 

8 

192  10 

9f 

3 

5 47  12 

5* 

20 

15,52 

12 

6,29 

4 

M 7 

5 15 

6£ 

192  10 

9f 

198  6 

4 

3 

5,94  19  0 
20 

18,99 

12 

11,88 

4 

3.52 


& ».  a* 

Ans.: — First  year’s  interest 5 12  if 

Second  ,,  „ 5 i=;  6f 

Third  „ „ 6 18  nf 


Compound  interest  on  £186  9ft.  33c.,  for  3 
years  at  3 per  cent.  : — 

« £ A-  c. 

i 186  9 33 

3 


5607,99 

186933 


192540 

3 


5776,20 

192540 


198316 

3 


5949  48 


£ fl.  c. 


Ans.  : — First  year’s  interest  5 6 07 

Second  ,,  ,,  5 7 76 

Third  „ ,,  5 9 49 
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Weight. — The  ton,  cwt.,  quarter,  stone,  pound* 
ounce,  and  drachm. 

Length. — The  mile,  furlong,  rod  or  pole,  chain 
yard,  and  inch. 

Area. — The  square  mile,  acre,  rood,  square  pole  or 
perch,  the  square  yard,  foot,  and  inch  (Boys 
only). 

Capacity. — The  quarter,  bushel,  peck,  gallon, 
quart,  and  pint. 

Standard  V. — Practice,  bills  of  parcels,  rule  of 
three,  and  addition  and  subtraction  of  proper 
fractions  with  denominators  not  exceeding  12. 
Standard  VI. — Fractions,  vulgar  and  decimal; 

simple  proportion,  and  simple  interest. 

Standard  VII.  — Averages,  per-centages,  and 
stocks. 

In  Table  G,  I give  a copy  of  the  tables 
actually  used  in  Standard  IV.,  and  it  will  be 
noted  that  the  youthful  mind  has  not  only  to 
master  the  intricacies  of  our  ordinary  coinage, 
but  has  to  deal  with  such  obsolete  coins  as 


groats,  dollars,  crowns,  guineas  and  moidores, 
while  the  much  used  rupee  is  not  even  referred 
to.  Among  the  “Examples  of  Arithmetic  care- 
fully graduated  for  Standard  IV.,’ ’*  I find  the 
following: — How  many  stones  of  fish  (8  lbs.) 
are  of  the  same  weight  as  840  common  stones  ? 
How  many  great  pounds  (24  oz.)  are  of  the 
same  weight  as  365  common  pounds  ? How 
many  tierces  in  590734  pints  ? How  many 
rundlets  in  58348  gills  ? In  4809  ells,  how 
many  nails  ? In  638  ells  1 quarter  2 nails, 
how  many  inches.  Reduce  680305  inches  to 
Flemish  ells.  This,  then,  is  the  actual  teach- 
ing in  our  most  elementary  schools,  where  it 
may  be  supposed  there  is  some  desire  to  sim- 
plify the  rules ; but  to  put  it  mildly,  can  any 
one  say  that  such  rules  and  examples  are 
not  much  more  difficult,  complicated,  and 
bewildering  than  would  be  the  case  if  a 
decimal  system  were  adopted  as  the  basis  of 


TABLE  G.  —Tables  of  Money,  Weights,  and  Measures,  for  Standard  IV. 


Sterling  Money. 

Farthings 1 Penny  — d. 

Pence  1 Groat. 

Pence  1 Shilling  — s. 

Shillings  1 Florin. 

Shillings  and  sixpence  . . 1 Half-crown. 

Shillings  and  twopence. . 1 Dollar. 

Shillings  ....  1 Crown  — cr. 

20  Shillings  1 Pound  — - £. 

21  Shillings  1 Guinea. 

27  Shillings  1 Moidore. 


Long  Measure. 


12  Inches  . 
3 Feet  ... 

5jYards  .. 

40  Poles  . . . 
8 Furlongs 
3 Miles  . . . 


1 Foot  — ft. 
1 Yard  — yd. 
1 Rod,  Pole, 
or  Perch 
1 Furlong— -fur. 
1 Mile. 

1 League. 


4 Poles,  or  22  yards  ....  1 Chain. 

220  Yards 1 Furlong. 

1760  Yards 1 Mile. 

5280  Feet  1 Mile. 


Avoirdupois  Weight. 

/ or  all  Goods,  except  Gold , Silver , 
and  Jewels. 


16  Drams  1 Ounce  — oz. 

16  Ounces  1 Pound  — lb. 

28  Pounds  1 Quarter  — qr. 

_ ( 1 Hundred- 

•1  Quarters { . . , 

(.  weight — cwt. 

20  Cwt 1 Ton. 


Square  Measure. 


144  Square  inches 1 Square  foot. 

9 Square  feet  1 Square  yard. 

30^  Square  yards 1 Square  pole. 

40  Square  poles 1 Rood. 

4 Roods 1 Acre. 

640  Acres 1 Square  Mile. 


4840  Square  yards 1 Acre. 


14  Pounds 
8 Stone  . 
1 12  Pounds 
2240  Pounds 


1 Stone, 
1 Cwt. 

1 Cwt. 

1 Ton. 


Measure  of  Capacity. 

Gills  1 Pint. 

Pints  1 Quart. 

Quarts  1 Gallon. 

Gallons  1 Peck. 

Pecks 1 Bushel. 

Bushels  1 Quarter. 


Simpkin,  Marshall  and  Co. 
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calculation  ? With  the  best  intention  on  the 
part  of  the  teachers  to  teach  intelligently,  it 
must  indeed  be  extremely  difficult  for  them  to 
deal  with  such  unsystematised  weights  and 
measures  as  those  prescribed.  Not  only  is 
the  teaching  in  these  elementary  schools  ren- 
dered unnecessarily  difficult,  but,  as  it  is  usual 
*0  devote  one  hour  each  day  to  arithmetic,  and 
as  each  scholar  is  supposed  to  be  about  one 
year  in  each  standard,  it  follows  that  at  least 
two  years’  teaching  in  arithmetic  is  now  taken 
up  by  subjects  which  a decimal  system  would 
render  wholly  unnecessary. 

In  the  elementary  schools  of  Belgium  and 
France,  for  instance,  there  is  nothing  more 
impressive  than  the  great  simplicity  of  their 
arithmetic,  compared  with  ours.  In  the  first 
place,  the  scholars  are  taught  to  count  by 
units,  tens,  hundreds,  &c.,  and  then  to  add 
whole  numbers  decimally,  as  in  this  country. 
Immediately  afterwards  they  are  taught  to  add 
fractions  decimally  just  in  the  same  way  as 
whole  numbers ; and  then  they  are  taught 
in  turn  the  subtraction,  multiplication,  and 
division  decimally  of  whole  numbers  and 
of  fractions.  Presented  in  this  simple  and 
natural  way,  the  working  of  decimal  frac- 
tions and  multiples  is  no  more  difficult  than 
that  of  whole  numbers  ; and  as  soon  as  these 
simple  rules  have  been  mastered,  all  ordinary 
calculations  in  the  money  of  these  countries 
can  be  performed  with  the  greatest  ease.  There 
are  no  money  tables  to  learn,  and  there  are  no 
reductions  and  complications,  as  with  the 
coinage  of  this  country.  For  weights  and 
measures  it  is  only  necessary  to  learn  the 
short  and  simple  tables  of  the  metric  system, 
and  then  all  calculations  follow  in  the  same 
easy  way  as  with  the  decimal  money.  The 
young  scholar  is  not  perplexed  with  three 
denominations  of  coins,  and  long  lists  of 
arbitrary  weights  and  measures  which  he 
cannot  understand,  and  which  to  a great 
extent  he  forgets  as  soon  as  he  leaves  school. 
Instead  of  this,  he  learns  to  count  by  tens, 
and  then  to  reckon  money,  weights,  and 
measures  on  one  and  the  same  simple  and 
consistent  decimal  basis.  It  really  makes  one 
angry  to  think  of  the  thousands  of  boys  and 
girls  in  our  own  country  who  are  devoting 
thousands  upon  thousands  of  hours  to  the 
absurd  and  antiquated  methods  we  still  cling 
to,  when  a simple  and  rational  system  could 
be  learnt  as  part  and  parcel  of  the  four  simple 
rules  of  arithmetic. 

In  the  face  of  this,  one  is  glad  to  point  out 
any  indication,  be  it  ever  so  slight,  of  the  lift- 


ing of  the  dark  cloud  of  prejudice  and  indiffer- 
ence which  has  been  hanging  over  us  so  long, 
and  to  call  attention  to  the  first  streak  of  blue 
which  has  made  its  appearance  in  recent 
times.  In  June  last  a memorial  was  pre- 
sented to  the  School  Board  of  London  by  the 
Decimal  Association,  praying  that  decimals 
may  be  taught  on  completion  of  the  four 
simple  rules,  and  before  the  scholars  have  to 
take  up  the  compound  rules,  for  money, 
weights,  and  measures  ; and  I am  pleased  to 
state  that  the  following  reply  has  been  received 
by  the  Secretary  of  the  Association  : — 

“ School  Board  for  London, 

“ 22nd  October,  1890. 

“ Sir, — Adverting  to  your  Association’s  memorial 
on  the  decimal  system,  which  was  submitted  to  the 
Board  on  the  26th  June  last,  I am  directed  to  inform 
you  that,  on  the  recommendation  of  the  School 
Management  Committee,  the  Board  have  written  to 
the  Education  Department,  asking  them  to  modify 
Schedule  1 of  the  new  Code,  so  that  decimal  fractions 
shall  be  taught  in  the  Fourth  Standard,  at  latest,  and 
that  the  metric  system  of  measurement  be  included 
in  the  teaching  of  the  Fourth  and  Upper  Standards. 
The  School  Management  Committee  of  the  Board 
have  also  decided  that  models,  illustrating  the  metric 
system,  shall  be  added  to  the  Board’s  Requisition 
List,  in  the  event  of  the  F'ducation  Department 
accepting  the  proposal  of  the  Board. 

“ I am,  Sir,  your  obedient  servant, 

(Signed)  “ G.  H.  Croad, 

“ Clerk  of  the  Board.” 

Since  then,  37  other  School  Boards  have 
petitioned  the  Education  Department  in  the 
same  sense,  and  others  are  preparing  to  do  so. 
Among  those  which  have  already  sent  in 
petitions  may  be  mentioned  the  School  Boards 
of  such  important  towns  as  Birmingham, 
Coventry,  Derby,  Hull,  Hartlepool  (West), 
Ipswich,  Leeds,  Leicester,  Norwich,  Oldham, 
Plymouth,  Salford,  Sheffield,  and  Swansea. 

The  educational  aspect  of  the  decimal  ques- 
tion is  very  much  more  important  than  it  was 
in  1862,  when  the  last  Royal  Commission  was 
appointed.  Since  then,  elementary  education 
throughout  the  country  has  been  made  com- 
pulsory ; the  Board  Schools  are  largely  main- 
tained by  the  ratepayers  ; they  are  managed 
by  representatives  of  the  ratepayers  ; and  they 
are  under  Government  supervision.  Elemen- 
tary education  is,  therefore,  on  a broad 
public  basis,  and  it  is  essential  that  the  time 
and  abilities  of  the  teachers  and  scholars 
should  be  devoted  only  to  subjects  which  will 
bear  fruit  in  after  life.  Much  has  been  done 
in  this  direction,  but,  as  we  know  from  Dr , 
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Gladstone  and  other  competent  authorities 
who  have  addressed  this  Society,  reforms  are 
still  necessary  ; and  among-  them  there  can 
surely  be  none  more  important  than  the 
simplifying  of  the  arithmetic  by  the  adoption 
of  a decimal  system  of  coinage,  weights,  and 
measures.  I do  not  expect,  nor  do  I desire, 
that  the  School  Boards  should  carry  out 
such  a reform  single-handed.  They  must  be 
strengthened  by  public  opinion  and  official 
sanction,  and  they  cannot  omit  the  teaching 
of  our  present  system  until  our  coinage  or  our 
weights  and  measures  are  changed.  At  the 
same  time  it  is  most  satisfactory  to  find  that 
so  many  School  Boards  have  recognised  the 
importance  of  the  decimal  question,  and  have 
gone  so  far  as  to  petition  the  Education  De- 
partment to  allow  them  to  prepare  the  minds 
of  the  rising  generation  of  scholars  for  the 
adoption  of  decimal  weights  and  measures. 
There  must  be  action  and  reaction  ; the  public 
must  adopt  a decimal  system,  and  the  schools 
must  prepare  their  scholars  to  understand  and 
use  it. 

It  has  been  urged  by  some,  that  if  we  do 
away  with  our  present  complex  system  of 
arithmetic,  and  if  we  confine  ourselves  to 
decimals,  the  mental  gymnastics  which  are 
so  good  for  the  young  will  to  a great  extent 
be  lost.  Were  this  true,  I admit  that  it  would 
be  a serious  loss  indeed,  for  I incline,  to  the 
belief  that  it  is  even  more  important  for  young 
scholars  to  cultivate  the  power  of  learning 
than  to  acquire  actual  knowledge.  I do  not 
for  a moment  suppose  that  it  is  not  beneficial 
for  the  young  to  practise  mental  arithmetic, 
and  to  work  out  problems  of  all  kinds,  but  I 
do  say  that  these  exercises  should  have  re- 
ference to  subjects  which  are  of  daily  occur- 
rence in  after  life,  rather  than  to  obsolete  and 
puzzling  denominations  of  coins,  weights,  and 
res  which  are  utterly  useless.  I have 
examined  a good  many  foreign  books  on 
arithmetic,  and  in  all  of  them  I find  endless 
ties,  based  on  the  metric  system,  which 
t as  good  as  those  given  in  English 
arithmetics.  The  objections  raised  to  the  de- 
cimal system  on  this  score  are,  I think,  due  to 
imperfect  knowledge  of  the  subject.  As  a 
matter  of  fact,  this  system  not  only  simplifies 
the  teaching  of  the  young,  but  it  is  logical, 
and  1<  11  to  the  best  kind  of  mental 

training. 

Coinage. 

Having  considered  the  general  aspect  of  the 
decimal  question,  1 will  now  notice  briefly  some 


points  of  detail  concerning  the  coinage.  It  is 
fairly  easy  to  show  that  a decimal  system  of 
coinage  would  be  more  convenient  than  our 
present  system,  and  most  of  the  objections 
urged  against  it  have  reference  to  the  period 
of  transition  rather  than  to  the  permanent 
effect.  The  practical  difficulty  is  how  to  effect 
the  change,  and  it  is  on  this  point  that  there 
has  been  the  greatest  diversity  of  opinion.  In 
the  first  place,  it  is  necessary  to  agree  upon  a 
standard  unit,  and  then  to  settle  upon  coins 
which  represent  multiples  and  fractional  parts 
of  it,  and  are  sufficient  to  meet  all  reasonable 
requirements.  At  the  same  time,  it  is  essential 
that  as  few  as  possible  of  our  present  coins 
should  be  changed. 

One  proposal  is  to  take  the  present  farthing 
as  a unit,  so  that  the  smaller  coins  now  in  use 
may  be  preserved,  and  retail  prices  in  pence 
need  not  be  altered.  This,  however,  would 
involve  giving  a new  value  of  20s.  iod.  to  the 
pound,  because  it  is  now  made  up  of  960 
farthings,  whereas  it  should  be  worth  1,000,  to 
be  divisible  decimally.  This  would  not  only 
upset  all  contracts  of  large  amount,  and  all 
large  price  quotations,  but  it  would  involve  an 
alteration  of  our  present  gold  coinage  ; and 
this  is  quite  impracticable. 

Another  proposal  is  to  have  a dollar  unit, 
worth  4s.,  divided  into  100  cents  ; but  the 
lowest  coin  would  then  represent  nearly  one 
^d.  ; and,  as  the  present  4s.  piece  represents 
only  48  pence,  or  96  of  the  proposed  cents,  the 
existing  copper  coins  would  have  to  bechanged, 
or  a new  value  given  to  them. 

To  meet  this  last  difficulty,  it  has  been  pro- 
posed to  have  a dollar  worth  4s.  2d.,  as  this 
would  represent  50  pence,  or  100  cents  of  ^d. 
each.  The  existing  small  coins  could  then 
be  retained,  but  the  pound  sterling  would 
have  to  be  raised  in  value  to  20s.  iod.,  or  pass 
as  $4  80  cents,  and  this,  I think,  must  be  an 
insuperable  objection.  The  Select  Committee 
of  1853,  and  many  high  scientific  authorities, 
as  well  as  nearly  all  the  Chambers  of  Com- 
merce throughout  the  country,  agreed  as  to 
the  impossibility  of  abandoning  the  pound 
sterling  as  the  highest  integer  of  account. 
More  recently,  in  February,  1888,  when  the 
question  was  brought  before  the  Glasgow 
Chamber  of  Commerce,  an  overwhelming 
majority  voted  for  the  sovereign  ; the  dollar  of 
4s.  received  only  one  vote  besides  those  of  the 
proposer  and  seconder ; and  the  dollar  of 
4s.  2d.  was  not  even  seconded.  Last  year 
practically  the  same  result  followed  in  the 
Edinburgh  Chamber  of  Commerce. 
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Presuming-  that  the  pound  sterling  would  be 
retained,  it  was  suggested  that  it  should  be 
divided  into  1,000  mils  or  farthings,  and  this 
system  was  reported  on  very  favourably  by 
the  Select  Committee  of  1853,  but  was  not 
reeommended  by  the  Royal  Commission  of 
1857.  this  system  the  value  of  the  copper 
coins  would  have  been  altered,  but  a still 
greater  objection  was  that  the  poorer  and  less 
educated  classes  would  have  great  difficulty 
in  reckoning  in  thousandths  of  a pound,  and 
in  treating  a penny,  for  instance,  as  *004  of  a 
pound.  Such  a system  might  be  good  for 
accountants  and  skilled  book-keepers,  but  it 
would  hardly  be  suitable  for  the  daily  require- 
ments of  all  classes,  and  as  the  Times  of  that 
date  remarked  : “ It  is  deficient  in  that  ele- 
ment of  popularity  which  goes  for  so  little  in 
devising  a scheme,  and  for  so  much  in  carrying 
it  out.” 

Probably  the  best  system  would  be  that 
advocated  so  long  ago  as  1824  by  Sir  John 
(afterwards  Lord)  Wrottesley,  who  suggested 
as  units  — pounds,  double  shillings  (florins  were 
not  then  coined),  and  farthings.  In  Table  H. 
I give  a comparison  of  this  system  with  our 
present  coins,  and  it  will  be  seen  that  if  it  is 
adopted,  all  our  present  coins,  with  the  excep- 
tion of  the  threepenny-piece,  can  be  retained, 
but  it  will  probably  be  desirable  to  have  new 
coins  of  five,  ten,  and  twenty  cents  each. 


TABLE  H.— System  of  Decimal  Coinage 
based  on  Lord  Wrottesley’s  proposal  of 
1824. 


Present  Coin 

s. 

Proposed  equivalents. 

Pounds. 

I Sh  illings. 

Pence. 

Pounds. 

[ Florins. 

Farthings 
or  Cents. 

I 

IO 

— 

I 

I 

5 

— 

— | 

5 

A 

— 

— 

2 

2 

2 

50 

— 

*+ 

2 

6 | 

— 

1 

1 

1 ^ 
1 Cn 

— 

I 

— 



So 

I 

6 

3 

— 

— 

25 



— 

1 

i.  I 

2 1 

j I i 

— 

N 

O O 

— 

— 

1 

4 

— 

— 

01 

One  advantage  of  this  system  is  that  the 
cent  is  made  to  represent  a farthing,  instead 
of  a halfpenny,  as  in  the  dollar  proposals,  so 
that  smaller  transactions  can  be  effected. 


There  remains,  however,  the  difficulty  that  the 
pound  sterling  represents  only  960  farthings, 
and  that  a new  value  would  have  to  be  given 
to  the  existing  copper  coins,  so  that  the 
sovereign  may  represent  1,000  farthings  or 
cents.  The  copper  coins  being  mere  tokens,  a 
new  value  could  be  given  to  them,  and  the 
only  practical  difficulty  would  be  that  the  new 
farthing  would  represent  ||ths  of  the  present 
farthings,  or  4 per  cent,  less  ; and  to  a certain 
extent  this  would  affect  retail  prices  based  on 
present  values.  The  period  of  transition  would 
doubtless  be  troublesome,  as  it  must  be  with 
any  system,  but  it  is  tolerably  certain  that  it 
would  not  be  nearly  so  serious  as  was  imagined 
by  some  of  the  witnesses  before  the  Royal 
Commission  of  1857.  Since  then,  decimal 
systems  of  coinage  have  been  adopted  in  many 
countries,  among  them  Spain  (1859),  Portugal 
and  Peru  (i860),  Brazil  and  Uruguay  (1862), 
Chili,  Belgium,  Italy  and  Switzerland  (1865), 
Mexico  (1867),  German  Empire  (1870),  Ceylon 
(1872),  Denmark,  Norway,  Sweden,  Servia, 
and  Holland  (1875),  Austria,  Roumania,  and 
Egypt  (1876),  Turkey  (1882),  Argentina  (1887), 
and  in  no  case  have  serious  difficulties  been 
encountered,  and  in  no  case  has  the  decimal 
system  been  abandoned  since.  Ceylon  is  per- 
haps the  best  instance  I can  quote,  as  our 
English  system  of  pounds,  shillings,  and  pence 
was  changed  for  a decimal  system  of  rupees 
and  cents,  with  the  happiest  results.  The 
change  was  proposed  in  1869,  but  the  oppo- 
sition to  it  was  very  great,  and  a Committee 
appointed  by  the  Government  to  consider  the 
question  rejected  it.  Eventually,  however,  the 
opposition  was  overcome,  largely  owing  to  the 
able  advocacy  of  the  former  Director  of  Public 
Works  (Sir  Guildford  Molesworth),  and  the  new 
decimal  coinage  was  adopted.  Only  six  weeks 
after  the  change  was  effected,  the  Financial 
Secretary  of  the  Public  Works  Department 
(Mr.  Ralph  Tatham)  wrote  that : — 

‘ ‘ All  the  necessary  changes  in  the  accounts,  stamps, 
tolls,  &c.,  have  been  effected  without  the  slightest 
hitch  or  difficulty  of  any  kind  ; in  fact,  the  change  is 
so  little  felt,  that  people  have  ceased  to  talk  about 
it.” 

After  four  and  a half  years’  experience,  the 
manager  of  the  Chartered  Mercantile  Bank, 
Colombo  (Mr.  James  Robertson),  wrote:  — 

“I  sat  on  the  Commission  appointed  by  Sir 
Hercules  Robinson  to  consider  the  currency  question, 
and  it  was  my  opinion  at  the  time  that  should  we 
make  the  rupee  the  legal  currency,  we  ought  to  follow 
India  in  the  smaller  denominations.  However,  I 


JOURNAL  OL  THE  SOCIETY  OF  ARTS. 


[ February  6,  x8gi. 


2l6 


have  long  since  changed  my  views  on  this  point,  as 
practical  experience  has  proved  to  me  the  advantage 
of  the  decimal  subdivision  of  the  rupee,  in  the  facility 
with  which  calculations  were  made,  and  the  increased 
simplicity  of  book-keeping ; and,  I will  add,  that  I 
think  this  is  the  general  view  of  the  case.” 

After  17  years’  experience  of  the  working  of 
the  decimal  system,  a member  of  the  Govern- 
ment Council  (Hon.  W.  E.  Sharpe)  wrote  : — 

“I  never  heard  of  any — the  slightest — hitch  or 
trouble  being  experienced  by  any  department  or  indi- 
vidual, public  or  private,  official  or  native,  in  working 
the  decimal  system  in  Ceylon.  It  was  quite 
marvellous  to  me  to  see,  on  my  return  there  in  1873, 
that  every  one  had  fallen  into  the  new  system  ; and 
one’s  bazaar  [marketing]  accounts  were  as  simple  as 
they  had  before  been  complicated.” 

If  this  florin  system  were  adopted,  it  would 
fall  in  well  with  the  rupee  of  India,  especially 
if  the  Indian  rupee  were  divided  into  ioo  cents, 
as  is  already  done  in  Ceylon  and  Mauritius. 
The  relative  values  in  each  country  would  still 
be  affected  by  the  varying  rates  of  exchange  ; 
but  it  would  be  a great  boon  to  all  who  trade 
with  India  to  have  the  English  and  Indian 
coinage,  as  well  as  that  of  Ceylon,  under  one 
denomination  ; and,  were  this  change  effected, 
it  is  probable  that  our  other  dependencies 
v/ould  follow  in  the  same  direction  Advocates 
of  Imperial  Federation  may  like  to  go  a step 
further,  and  have  but  one  system  of  coinage 
throughout  the  whole  British  Empire ; and,  if 
this  suggestion  were  acted  upon,  the  florin  and 
cents  might  be  stamped  with  appropriate 
Indian  as  well  as  with  English  characters. 
India  is  now  bound  to  us  by  ties  so  close,  and 
the  interchange  of  trade  is  so  enormous,  that 
this  federationist  view  may  be  worth  considera- 
tion. 

As  to  the  proposed  new  farthing  represent- 
or cent,  less  than  the  existing  farthing, 
the  difficulty  is  really  less  serious  than  would 
t sight  appear.  It  is  true  that  the 
primary  object  of  coins  is  to  facilitate  pay- 
ment, especially  in  retail  transactions,  rather 
than  to  serve  mere  calculations ; but  it  is 
only  in  cases  of  single  purchases  of  the  value 
of  one  copper  coin  that  difficulty  in  the  altered 
value  of  the  copper  coins  would  be  appre- 
ciably felt.  Moreover,  this  would  only  occur 
when  the  change  is  first  made,  and  my  belief  is 
that  the  actual  inconvenience  would  be  slight, 
and  that  the  well-known  tendency  of  trade  to 
adjust  its  own  operations  would  soon  afford  the 
relief  required.  See  how  this  very  difficulty  was 
exaggerated  by  anticipation  in  Ceylon,  and 
how  easily  the  actual  change  was  effected.  It 


is  of  course  only  fair  and  right  that  the  in- 
terests of  the  poor,  as  well  as  of  the  richer 
classes,  should  be  carefully  considered  ; but 
all  sections  of  the  community  should  meet  the 
difficulties  of  the  case  in  a reasonable  spirit  of 
give  and  take,  and  then  I feel  sure  that  no 
more  real  trouble  will  be  felt  in  this  country 
than  has  actually  occurred  in  other  countries, 
where  the  people  are  no  more  practical  minded 
than  ourselves.  Let  us  remember  also  that, 
thanks  to  the  greater  spread  of  education, 
there  will  be  less  difficulty  on  the  score  of 
understanding  a new  system  than  would  have 
been  the  case  some  thirty  years  ago,  when  the 
last  Royal  Commission  reported  on  the  sub- 
ject. As  a matter  of  fact,  when  emigrants  go 
to  Canada  and  the  United  States,  they  learn 
the  decimal  coinage  of  those  countries  in  a 
few  days,  and  have  no  difficulty  in  understand- 
ing the  equivalents  of  English  money. 

When  several  articles  are  bought  or  sold, 
and  can  be  priced  in  groups,  the  difficulty  as 
to  payment  can  be  readily  adjusted,  except  in 
a few  cases,  when  there  may  be  a difference  of 
about  half  a farthing.  To  prevent  loss  to  the 
Government  on  pennypostage  stamps  under  the 
florin  system,  Colonel  R.  J.  Ward  proposes*  that 
six  stamps  should  be  sold  for  25  cents, 
and  a single  one  for  5 cents.  This  princi- 
ple is  already  applied  to  the  sale  of  post- 
cards, which  are  sold  at  a price  greater  than 
^d.  each,  but  not  at  a price  allowing  an  actual 
equivalent  in  cash  for  one  card.  As  ^d.  is  too 
little  for  each  card,  ten  are  sold  for  6d.,  but 
fora  single  card  fd.  must  be  paid,  this  being 
at  the  rate  of  7^d  for  ten.  Again,  in  the 
Customs’  tariff  where  the  duty  on  an  article  is 
3d.  an  ounce,  it  would  not  be  a fair  adjust- 
ment to  charge  either  12  or  13  cents,  seeing 
that  the  duty  would  really  be  12 \ cents,  and 
Colonel  Ward  suggests  that  the  duty  should 
be  calculated  on  the  basis  of  6d.  for  2 ounces. 
Take,  for  instance,  16  ounces  at  3d.  =48  pence 
or  4s.,  and  17  ounces  at  3d.  = 4s.  3d.  ; in  the 
former  case  there  is  no  difficulty  in  the  con- 
version, and  in  the  latter  2 florins  13  cents 
would  be  paid  instead  of  4s.  3d.,  the  importer 
thus  paying  the  State  an  excess  of  less  than 
half  a farthing.  Even  half-farthings  multi- 
plied would  be  objected  to  by  merchants,  but 
by  adopting  the  plan  proposed,  the  importer 
would  only  suffer  a loss  of  less  than  half  a 
farthing  at  most  on  the  whole  transaction, 
however  large  the  consignment  might  be.  In 
the  case  of  the  Railway  Companies,  it  is  well- 

* “ Decimal  Currency  based  on  current  British  coin.” 
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known  that  they  are  empowered  to  charge  id. 
a mile,  and  on  the  same  principle  as  for  the 
Customs’  duties,  it  is  suggested  that  the  Com- 
panies should  be  authorised  to  charge  on  the 
basis  of  six  miles  for  25  cents.  For  a short 
journey  of  five  miles,  or  for  any  fraction  over 
four  miles,  they  can  now  charge  5d.  and  would 
receive  21  cents,  or  the  trifling  excess  of  -^th 
of  5d.  In  a long  journey,  as  from  London  to 
Edinburgh,  where  the  distance  is  399^  miles, 
400  pence,  or/i  13s.  4d.  can  now  be  claimed  ; 
and  for  this  the  Company  would  receive 
£ 1 6 fl.  67  c.,  or  less  than  a farthing  more 
than  under  the  present  system. 

Prima  facie , the  case  of  the  penny  and 
halfpenny  newspapers  presents  the  greatest 
difficulty  of  all,  as  there  would  be  a loss  of 
4 per  cent,  on  the  sale  of  every  paper  sold 
singlybythe  publishers.  But  there  are  several 
ways  in  which  this  can  be  met.  As  a matter 
of  fact,  the  publisher  sells  few  single  copies, 
and  deals  chiefly  with  agents  and  retailers, 
who  are  allowed  a considerable  trade  discount, 
and  a slight  adjustment  of  this  discount  could 
be  made.  A very  slight  increase  in  the  charges 
for  advertisements  — or  what  amounts  to  the 
same  thing,  a slight  reduction  in  the  space 
given  for  a certain  price— could  also  be  re- 
sorted to.  The  fact  is  that  newspaper  pro- 
prietors have  greater  difficulties  than  this  to 
contend  with,  such,  for  instance,  as  the  fluc- 
tuations in  the  price  of  paper  ; and  with  their 
well-known  aptitude  for  business,  the  managers 
and  publishers  may  be  relied  on  to  find  means 
of  shifting  the  burden  to  the  community  at 
large. 

As  to  the  keeping  of  accounts,  if  three 
columns  are  used  instead  of  decimal  points, 
as  in  Table  H.,  and  as  in  all  present  account- 
books,  there  should  be  no  confusion  whatever ; 
and  in  speaking  of  florins  and  cents,  it  would 
greatly  assist  the  mental  process  if  the  numbers 
under  each  denomination  were  treated  as  whole 
numbers.  Thus  we  should  say  so  many  cents, 
and  not  so  many  hundredths  of  a florin ; and 
again,  so  many  florins,  and  not  so  many  tenths 
of  a pound.  We  should  then  have  the  resting- 
places  for  the  mind  which  were  advocated 
before  the  Royal  Commission,  in  the  same 
way  as  we  now  have  with  pence  and  shillings, 
and  there  would  be  fewer  chances  of  error.  As 
Lord  Sherbrooke  has  told  us,  there  is  an  old 
writing  of  Robert  Recorde,  in  1540,  to  the 
effect  that  we  must  “consyder  how  manye  of 
that  subtyler  denomination  doo  make  one  of 
the  grosser  denomination.” 

I have  referred  to  several  proposed  systems 


of  decimal  coinage,  and  there  are  others  more 
or  less  ingenious  which  I could  name,  but  on 
the  present  occasion  I wish  to  avoid  entering 
too  closely  into  questions  of  detail ; nor  do  I 
feel  competent  to  deal  with  all  the  technical 
points  relating  to  currency.  I have  endea- 
voured to  give  you  in  outline  the  general 
bearings  of  the  coinage  question,  with  a few 
touches  here  and  there  to  assist  you  in  follow- 
ing its  intricacies,  and  I will  now  pass  on  to 
the  consideration  of 

Weights  and  Measures. 

Great  as  is  the  need  for  a decimal  system  of 
coinage,  it  is  even  more  important  that  our 
present  unsystematised  weights  and  measures 
should  be  simplified  and  decimalised.  We 
are  said  to  be  a practical-minded  people,  and 
if  this  be  true,  it  is  difficult  indeed  to  account 
for  our  submitting  so  long  to  lengthy  and 
bewildering  processes  of  calculating  weights 
and  measures  such  as  we  now  use.  In  the 
Report  of  the  Select  Committee  on  Weights 
and  Measures,  presented  in  1862,  it  is  stated  : 
— “ For  measures  of  length  we  have  the 
ordinary  inch,  foot,  and  yard.  We  have,  in 
cloth  measure,  yards,  nails,  and  ells.  There 
are  four  different  sorts  of  ells.  For  nautical 
purposes,  we  have  fathoms,  knots,  leagues, 
and  geographical  miles,  differing  from  the 
common  mile.  . . . We  have  also  the 

Scotch  and  Irish  mile,  and  the  Scotch  and 
Irish  acre.  There  are  several  sorts  of  acres 
in  the  United  Kingdom,  and  there  is  a great 
variety  of  roods.  We  have,  in  almost  every 
trade,  measures  of  length  specially  used  in 
those  trades.  . . . For  measures  of 

capacity,  we  have  twenty  different  bushels : 
we  can  scarcely  tell  what  the  hogshead  means. 
For  ale,  it  is  54  gallons;  for  wine,  63.  Pipes 
of  wine  vary  in  many  ways.  Each  sort  of  wine 
seems  to  claim  the  privilege  of  a different  sort 
of  pipe.  For  measures  of  weight,  we  have 
about  10  different  stones.  ...  A hundredweight 
may  mean  100  pounds,  112  pounds,  or  120 
pounds.” 

Since  then  the  “ Weights  and  Measures  Act, 
1878,”  makes  it  obligatory  that  the  bushel  shall 
contain  8 gallons,  and  that  the  gallon  shall 
contain  10  pounds  of  distilled  water  at  the 
temperature  of  62°  Fahr.  This,  however,  has 
by  no  means  got  rid  of  conflicting  values 
of  the  bushel  measure,  as  the  Secretary 
of  the  Nottinghamshire  and  Midland  Mer- 
chants’ and  Traders’  Association  has  just 
written  that  in  Cornwall  a bushel  of  potatoes 
is  sold  as  224  pounds,  and  in  Nottingham  as 
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only  84  pounds.  He  says,  further,  that  in 
ral  places  apples  are  quoted  as  16  pounds 
to  the  peck  ; potatoes  as  20  pounds  ; and  pears 
as  18  pounds  to  the  peck.  In  Worcestershire 
a pot  equals  4 pecks  ; but  in  various  other 
counties  the  pot  varies  from  64  pounds  to  94 
pounds.  He  adds  : — “ The  large  commission 

ts  here  are  frequently  puzzled  as  to  the 
different  weights  and  measures  prevailing  in 
other  counties,  and  have  to  wire  back  before 
they  understand  how  to  sell  the  goods.  The 
old  Winchester  bushel  is  still  legal  in  the 
( Inited  States,  and  is  occasionally  used  in  this 
country  for  fixing  corn-rents.” 

A dealer  in  iron,  cement,  soap,  salt,  coals, 
sugar,  <S:c.,  must  adopt  the  avoirdupois  basis 
of  tons,  hundredweights,  quarters,  pounds,  and 
ounces  of  4 37-^  grains  each.  A wholesale 
dealer  in  goods  retailed  by  chemists  buys  by 
the  pound  avoirdupois,  but  sells  by  the  pound 
troy,  which  consists  of  12  ounces,  of  480  grains 
each.  We  thus  have  the  avoirdupois  pound 
equal  to  7,000  grains,  while  the  troy  pound  is 
equal  to  5,760  only  of  the  same  grains;  and 
there  is  the  anomaly,  that  the  troy  ounce  is 
heavier,  while  its  pound  is  lighter,  than  the 
avoirdupois.  The  troy  pound,  divided  into 
ounces,  pennyweights,  and  grains,  is  the 
standard  at  the  Mint ; but  dealers  in  gold  and 
silver  bullion  use  the  troy  ounce,  divided  into 
1,000  parts. 

To  these  might  be  added  a great  number  of 
other  eccentricities,  but  it  would  serve  no 
u eful  purpose  to  enumerate  them.  The  fact 
must  be  patent  to  all,  that  we  have  to  use  a 
mass  of  inconsistent  and  incongruous  tables, 
which  cause  needless  worry  and  loss  of  time  to 
all  classes  of  the  community,  and  especially  to 
beginners,  whose  school  time  is  so  precious.  If 
this  country  were  isolated,  and  not  dependent 
commercially  on  its  dealings  with  foreign 
1 ountries,  its  idiosyncrasies  as  to  weights  and 
meat  ures  might  perhaps  be  treated  as  merein- 
ternal  disorders.  This,  however,  is  by  no  means 
e.  in  former  times,  English  merchants;, 
engineers,  and  manufacturers,  undoubtedly 
had  a much  greater  command  over  foreign 
sent,  and,  to  a certain  ex- 
tent, they  could  with  impunity  force  their 
customers  to  base  their  calculations  on  Eng- 
lish  weights  and  measures.  Such  happy  days 
pa  t.  During  the  last  twenty 
years  especially,  all  the  leading  European 
c<  untrit  enormously  increased  their 

powers  of  production,  and  they  are  not  only 
striving  to  manufacture  all  required  for  their 
home  consumption,  but  are  energetically  push- 


ing the  sale  of  their  wares  in  other  countries. 
English  engineers  and  manufacturers  are,  in 
fact,  in  keen  competition  with  those  of  other 
countries,  and  our  Consuls  have,  in  several 
instances,  drawn  attention  to  the  loss  of  trade 
we  sustain  owing  to  the  difficulty  foreign 
dealers  experience  in  understanding  our 
language,  our  coinage,  and  our  weights  and 
measures.  In  confirmation  of  this,  I may 
quote  the  following  extract  from  the  Foreign 
Office  Report,  No.  180,  dated  1st  August  last, 
on  subjects  of  general  interest  in  Italy  : — 

“ Manufacturers  state  that  the  exertions  of  German 
travellers  to  push  their  trade  are  indefatigable,  and, 
as  they  are  always  anxious  to  comply  with  the  desires 
of  their  customers,  they  are  often  successful,  while 
British  firms,  instead  of  travellers,  forward  cata- 
logues, which  are  of  little  or  no  use,  especially  as 
they  are  for  the  most  part  drawn  up  in  English,  and 
prices  are  quoted  in  English  weights  and  measures .” 

A correspondent  from  Buenos  Ayres  writes 
that  he  was  asked,  by  a shipper  of  wheat 
out  there,  how  wheat  was  sold  in  England. 
He  consulted  a trade  reference,  which  gave 
the  weights  of  different  bushels  used  in  various 
parts  of  England,  but  the  cargo  was  eventually 
sent  to  another  country,  because  the  shipper 
could  not  tell  from  the  market  quotations  what 
the  yield  in  money  would  be. 

Another  gentleman,  who  was  for  many  years 
a smelter  on  the  Pacific  Coast,  calls  attention 
to  the  difficulty  of  making  foreigners  under- 
stand our  system  of  reckoning  the  per-centages 
of  metal  in  ores,  &c.  ; and  he  writes,  that 
“ many  a good  shipment  of  ore  or  matte  has 
gone  to  Freiberg,  instead  of  to  Swansea, 
because  the  owner  wanted  an  account  he  could 
understand.”  He  adds  that,  for  this  same 
reason,  “the  most  influential  mining  organ 
in  the  United  States,  the  Engineering  and 
Mining  Journal  of  New  York,  has  always 
advised  the  shipment  of  ore  to  Germany 
instead  of  to  England.” 

A very  influential  deputation,  representing 
Chambers  of  Commerce,  bankers,  merchants, 
and  others,  was  received  by  the  Chancellor  of 
the  Exchequer  in  June,  1887,  to  urge  the 
adoption  of  decimal  coinage,  weights,  and 
measures  ; and,  among  the  speakers,  Mr.  W. 
Crawford  (delegate  of  the  British  Chamber 
of  Commerce  in  Paris)  said,  “ that  after 
living  in  Paris  for  25  years,  as  a merchant 
in  English  goods,  he  had  been  face  to  face 
with  the  practical  side  of  the  question,  and  he 
could  testify  to  the  great  value  of  a purely 
decimal  system.  He  had  always  to  reduce  the 
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complicated  English  system  to  the  French  one 
before  he  could  sell  any  of  his  goods  there. 
Manufacturers  in  England  had  done  a great 
deal  to  bring  the  machinery  of  their  factories 
to  the  highest  pitch  of  productiveness,  but  they 
had  done  very  little  to  improve  the  mental 
machinery  by  which  they  made  up  their  costs 
and  prices ; and  this  should  no  longer  be 
neglected  in  these  days  of  keen  competition.” 
Another  experienced  merchant  in  Paris  (Mr. 
Th.  Pilter)  complains  of  the  great  inconvenience 
he  is  put  to  in  offering  English  machines  to 
French  buyers.  Supposing,  for  instance,  that 
he  is  asked  to  quote  for  an  English  implement, 
the  price  of  which  is  £13  in  London,  and  of 
which  the  gross  weight  is  4 cwts.  3 qrs.  8 lbs., 
and  the  nett  weight  3 cwts.  2 qrs.  24  lbs.  He 
must  first  convert  the  £15  into  francs,  and 
then  the  gross  weight  into  245  kilos  for 
the  transport  charges,  and  the  nett  weight 
into  188  kilos  for  the  duties.  These  calcula- 
tions take  time,  and  are  liable  to  error ; 
whereas,  by  the  decimal  system,  it  would  be 


as  follows  : — 

Frs.  C. 

Price  in  London 325 -oo 

Carriage  on  243  kilos,  at  5 frs 12 ’25 

Duties  on  188  kilos,  at  5 frs 9-40 


Price  delivered  346*65 


In  Europe,  we  are  chiefly  in  competition 
with  makers  in  Belgium,  France,  Germany, 
and  Italy ; and  the  metric  system  of  weights 
and  measures  is  not  only  used  in  all  these 
countries,  but  also  in  nearly  all  those  where 
the  competing  makers  sell  their  goods. 
Suppose,  for  instance,  that  a manufacturer 
in  Barcelona  requires  some  new  machinery 
for  spinning,  for  dyeing,  or  for  finishing. 
He  will  probably  require  detailed  drawings 
and  specifications  to  be  submitted  to  him,  and 
he  will  expect  to  have  them  based  on  the 
metric  system  which  has  been  adopted  in  his 
country.  On  their  part,  the  French,  German, 
and  Italian  makers  will  also  follow  their  usual 
metric  scales  for  the  drawings,  and  will  specify 
the  work  to  be  done  in  terms  of  the  metre  ; but 
if  the  English  competitor  follows  his  usual 
scales,  and  his  usual  weights  and  measures, 
the  Spaniard  will  either  not  understand  them, 
or  must  be  at  the  trouble  of  converting  them 
into  metric  equivalents,  so  as  to  compare  them 
closely  with  those  of  the  other  competitors. 
Or  the  Englishman  must  prepare  his  drawings 
and  calculations  in  a way  he  is  not  accustomed 
to.  This,  however,  is  not  the  only  drawback, 
for  as  the  negotiations  proceed,  various  altera- 


tions and  details  will  have  to  be  discussed, 
and  the  Englishman  must  be  au  fait  with  the 
metric  system,  not  only  to  make  himself  clearly 
understood,  but  to  prevent  his  entering  into 
engagements  he  cannot  profitably  fulfil.  Fur- 
ther than  this,  if  an  English  machine  is 
eventually  ordered,  the  maker  will  probably 
have  to  send  an  English  mechanic  to  erect  it 
abroad,  and  the  latter,  in  his  turn,  will  be 
perplexed  with  the  foreign  weights  and  mea- 
sures, and  will  have  much  difficulty  in  giving 
instructions  as  to  the  dimensions  to  be 
followed. 

This  is  no  unusual  case,  but  is  the  every- 
day experience  of  all  makers  of  machines,  and 
of  the  merchants  or  agents  who  so  often  act  as 
intermediaries.  If  we  take  the  common  case 
of  a portable  engine  required  for  agricultural 
purposes,  in  any  country  where  the  metric 
system  is  used,  the  steam  pressure,  the  horse- 
power, and  the  fuel  consumption  must  all  be 
expressed  in  terms  of  the  metric  system.  So 
also  with  pumps,  and  an  endless  variety  of  the 
commonest  machines.  Again,  if  so  simple  a 
1 thing  as  a gas  stove  is  required  for  heating  or 
I cooking,  the  consumption  of  gas,  and  the  heat 
j developed  must  be  based  on  the  metric  system, 
j Or,  suppose  a purchaser  in  Spain  or  Italy  re- 
quires cement,  he  will  naturally  specify  the 
weight  in  kilograms,  and  the  tests  to  which 
the  cement  must  be  subjected  will  also  be 
based  on  the  metric  system.  The  same  with 
coals,  iron,  and  many  other  natural  and  arti- 
ficial substances,  and  the  general  result  is  that 
the  merchant  or  manufacturer  who  competes 
with  foreign  sellers  must  either  put  himself  at 
a disadvantage  if  he  quotes  in  English  weights 
or  measures,  or  he  must  adopt  the  metric 
system  in  his  calculations  and  in  his  contracts. 

Some  ill-informed  persons  imagine  that  our 
trade  with  the  foreign  countries,  where  the 
metric  system  is  used,  is  not  very  great  ; but  a 
reference  to  Table  B will,  I think,  remove  all 
doubt  on  this  head.  The  statistics  of  imports 
and  exports  given  in  this  Table  are  taken  from 
the  last  published  Board  of  Trade  “ Statistical 
Abstract”  (No.  37,  1890),  and  may,  therefore, 
be  taken  as  trustworthy.  Excluding  British 
Possessions,  the  value  of  the  total  imports  in 
1889  was  ^330,37!, 524 ; of  the  total  exports, 
^224,275,950  ; and  of  the  total  imports  and 
exports,  ^554,647,474.  The  value  of  the  im- 
ports from  countries  using  the  metric  system 
was  ^189.298,970,  or  about  57  per  cent,  of  the 
total  imports.  The  value  of  the  exports  to 
countries  using  the  metric  system  was 
^i59>56o,779,  or  about  71  per  cent,  of  the 
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total  exports ; and  the  value  of  the  imports 
to  and  exports  from  countries  using  the 
metric  system  was  ^34^>^^2»574»  or  ab°ut 
62 J per  cent,  of  the  total  imports  and 
exports.  The  Board  of  Trade  returns  do  not 
include  Bolivia,  Bulgaria,  Servia,  and  Switzer- 
land ; but  all  these  countries  use  the  metric 
system,  and  their  populations  of  2,300,000, 
3.154,000,  2,096,043,  and  2,933,334  respec- 
tively, or  a total  of  10,483,377,  should  be 
added  to  the  total  given  in  Table  B.  Facts 
■such  as  these  prove  that  the  adoption  of  the 
metric  weights  and  measures  has  spread  con- 
siderably, and  there  is  little  doubt  that  it  will 
continue  to  spread,  whether  we  adopt  them  or 
■not.  In  India  the  need  for  revising  the  weights 
and  measures  has  long  been  felt,  and  as  a 
result  of  careful  investigations,  and  of  the  able 
advocacy  of  General  Strachey,  an  Act  was 
passed  in  1871,  which  authorised  the  Governor- 
General  in  Council  to  sanction  the  use  of  new 
standards.  The  primary  standard  of  weight 
was  to  be  called  a seer,  and  was  to  be  a 
weight  of  metal  equal  to  “the  weight  known 
in  France  as  the  kilogramme  des  Archives .” 
The  measure  of  capacity  was  to  be  a measure 
containing  one  such  seer  of  water  at  its  maxi- 
mum density.  General  Strachey  informs  me  that 
this  system  was  approved  by  Lord  Lawrence, 
and  afterwards  by  his  successor,  Lord  Mayo, 
also  by  Sir  W.  (afterwards  Lord)  Sandhurst, 
Sir  H.  Maine,  Sir  J.  Strachey,  Sir  R.  Temple, 
and  Sir  H.  Norman.  After  the  passing  of  the 
Act,  the  Railway  Companies  were  preparing  to 
adopt  the  new  weights,  in  anticipation  of  their 
being  adopted,  and  went  so  far  as  to  alter 
their  scales,  &c. ; but  unfortunately  the  death 
of  Lord  Mayo  intervened,  and  his  successor, 
Lord  Northbrook,  did  not  take  active  steps  to 
promote  the  use  of  the  new  standards,  and  as 
the  Act  was  only  permissive  it  became  prac- 
tically a dead  letter.  It  is  believed  that  the 
•Government  of  India  held  back  at  the  last 
moment,  in  expectation  of  a reform  being  made 
in  the  British  weights  and  measures;  but  the 
fact  remains  that,  after  careful  investigation, 
the  metric  unit  was  chosen,  and  it  may 
be  said  that  so  far  the  way  has-been 
cleared  for  the  general  adoption  of  the  metric 
system,  when  it  has  been  adopted  in  England. 
There  is  also  a reasonable  probability  that 
if  the  metric  system  were  adopted  here,  it 
would  also  be  taken  up  in  Australia,  Canada, 
and  our  other  dependencies.  There  is  a pro- 
bability, also,  that  our  example  would  be 
followed  in  the  United  States,  but  it  is  still 
xnore  probable  that  the  United  States  will  set 


us  the  example.  There  is  a strong  party  in 
favour  of  the  metric  system  in  that  country  ; 
and  in  speaking  of  the  importance  of  adopting 
it  for  goods  exported  to  Mexico  and  to  Central 
and  South  America,  an  able  writer  in  the 
Engineering  and  Mining  Journal  of  New 
York,  shrewdly  remarks  that  the  goods  sent 
to  these  countries  should  be  made  in  sizes  and 
shapes  the  buyers  are  accustomed  to,  and  he 
adds  : “ If  we  are  going  to  contest  with  Eng- 
land the  commercial  control  of  this  hemi- 
sphere, why  should  we  not  take  advantage  of 
her  obstinacy,  and,  by  suiting  her  customers, 
get  them  away  from  her?”  Then,  again,  in 
Russia,  there  is  a strong  disposition  to  adopt 
the  metric  system,  and  this  change  would  cer- 
tainly be  made  if  England  were  to  join  with 
other  nations  who  have  this  system. 

We  see,  therefore,  that  already  over  60  per 
cent,  of  our  foreign  trade  is  with  countries  hav- 
ing the  metric  system,  that  India  has  been  pre- 
pared for  it,  and  that  there  is  the  further  proba- 
bility that  the  remaining  great  trading  countries 
will  adopt  it  whether  we  do  or  not.  I think, 
therefore,  that,  on  these  grounds  alone,  I am 
justified  in  saying  that  we  shall  be  injuring 
ourselves  if  we  longer  refuse  the  benefits 
which  will  accrue  to  us,  if  we  adopt  the  simple 
and  rational  basis  of  weights  and  measures 
used  by  our  foreign  competitors  and  customers. 
It  is,  however,  urged  by  some  that,  after  all, 
our  foreign  trade  is  in  the  hands  of  compara- 
tively few  persons,  and  that  the  great  bulk  of 
our  population  has  no  concern  with  it,  and 
need  only  look  to  its  home  requirements.  1 
venture  to  say  this  is  a narrow  and  wrong 
view  to  take,  for  are  we  not  all  interested, 
directly  or  indirectly,  in  the  prosperity  of  our 
foreign  trade,  and  in  our  being  able  to  with- 
stand the  effect  of  competitors  abroad  ? But 
even  supposing  this  narrow  view  could  be 
sustained,  I would  remind  you  that  the  whole 
nation  is  directly  interested  in  the  doing  away 
with  our  absurd  odds  and  ends  of  weights  and 
measures,  and  in  the  simplifying  of  our  arith- 
metic, to  which  I have  already  alluded.  The 
metric  system,  as  set  forth  in  Table  J (p.  221), 
is  very  easy  to  learn,  and  is  essentially  simple 
and  consistent.  Thus  the  unit  of  length  is 
the  metre,  of  surface  the  square  metre,  and  of 
volume  the  cubic  metre.  Applied  to  liquids  and 
grains,  the  measures  of  volume  become  mea- 
sures of  capacity,  and  the  unit  of  capacity  is  the 
litre,  which  is  the  cube  of  one-tenth  of  a 
metre.  Scientifically  the  unit  of  weight  is  the 
gramme,  which  is  the  weight  of  a cubic  centi- 
metre of  water  at  its  greatest  density  ; but  by 
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TABLE  J. 

Metric  Weights  and  Measures. 
Measures  of  Length. 


METRE  Fundamental  unit  of  we'ghts  and  messures 

Decimetre One  tenth  (*i  ) of  a metre 

Centimetre  ! One  hundredth  (-oi  ) ,,  „ 

Millimetre ' One  thousandth  (-ooi)  ,,  ,,  


Equal  to 


Inches. 

39-370S 

3-9370 

-3937 

•0394 


Feet, 

3-280 

•328 

•035 

•003 


(For  long  distances , a kilometre  is  used  for  1,000  metres.) 


Measures  of  Surface. 


SQUARE  METRE. 

100  square  decimetres 

Equ 

Square  feet. 

10-7643 

al  to 

Square  yards.. 

1-196 

,,  Decimetre. 

100  ,,  centimetres  

1-0764 

•119 

,,  Centimetre 

100  ,,  millimetres  

•1076 

•012 

(In  measuring  landt  one  are  is  used  for  100  square  metres , and  one  hectare  for  100  ares , or 

10,000  square  metres.) 


Cubic,  or  Soltd  Measures. 


Equal  to 

Cubic  feet. 

CUBIC  METRE  . . 

r,ooo  cubic  decimetres  

35-3I6 

,,  Decimetre  . . 

1,000  ,,  centimetres 

3531 

,,  Centimetre.. 

1,000  ,,  millimetres 

•353 

(The  stere  is  in  some  cases  used  for  one  cubic  metre.) 


LITRE  . 
Decilitre 
Centilitre 
Millilitre 


Measures  of  Capacity. 


I 

Equ 

al  to 

Cubic  inches. 

Pints. 

1,000  cubic  centimetres,  or  one  cubic  decimetre  

61*027 

1-760 

100  „ „ 

6-103 

•176 

10  „ ,,  

•6lO 

•017 

1 » » 

1 

•o6l 

*002 

[The  hectolitre  is  used  for  100  litres.  One  cubic  metre  ~ 1,000  litres.) 


GRAM.. 

Decigram 

Centigram 

Milligram 


Weights. 

Equal  to 
Grains. 

Weight  of  one  cubic  centimetre  of  water  at  its  greatest  density  . . . . J 15-4323 

One  tenth  (-1  ) of  a gram I i"5432 

One  hundredth  (-01  ) ,,  ,,  j *r543 

One  thousandth  (-ooi)  ,,  ,,  -OI54 


(7 he  kilogram  is  used  for  1,000  grams.  One  cubic  decimetre  or  litre  of  water  [at  its  greatest  density) 
weighs  one  kilo , and  one  cubic  metre  or  1,000  litres  of  water  weigh  1,000  kilos,  or  one  ton.) 


usage  the  kilogramme,  which  is  the  weight  of 
a litre  of  water,  is  treated  as  the  practical 
unit.  All  these  units  have  simple  relations  to  j 
one  another;  thus  a cubic  metre  contains  1,000  ! 
litres,  and  as  one  litre  contains  one  kilogramme 
of  water,  so  one  cubic  metre  contains  1,000 
kilogrammes,  or  one  (metric)  ton  of  water. 


The  specific  gravity  of  a substance  is  its 
weight  in  relation  to  that  of  water,  and  as  the 
weight  of  water  contained  in  any  metric  mea- 
sure of  volume  is  known,  it  follows  that  the 
weight  of  any  substance  can  be  easily  found, 
when  its  bulk  in  terms  of  the  metre  is  known, 
by  simply  multiplying  the  latter  into  its  specific 
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gravity.  Or,  if  we  know  the  weight  of  any 
substance,  we  can  easily  find  its  volume,  by 
dividing  the  weight  by  the  specific  gravity. 
For  instance,  the  weight  of  a boat  load  or  store 
of  corn,  lime,  or  other  substance  can  easily  be 
ascertained  by  multiplying  t le  length,  breadth, 
and  depth  in  metres  by  the  specific  gravity. 
The  result,  taken  as  kilogrammes,  will  be  the 
weight.  On  French  slide  rules  it  is  customary 
to  give  the  specific  gravity  for  common  sub- 
stances, such  as  wood,  lead,  iron,  stone,  for  the 
purpose  of  making  these  every-day  calculations. 

Against  the  metric  system  it  is  urged  that 
the  metre  is  not  strictly  the  ten-millionth  part 
of  a quadrant  of  the  meridian  passing  through 
Paris,  as  it  professes  to  be  ; that  the  metre  is 
therefore  an  arbitrary  unit ; that  it  is  impossible 
to  weigh  water  at  40  C.  (i.e.,  when  at  its 
maximum  density)  in  a vessel  at  08  C.,  as 
die  water  must  be  at  one  temperature  and  the 
containing  vessel  at  another;  and,  finally, 
that  the  weights  are  standardised  in  a 
vacuum.  There  is  truth  in  all  these  asser- 
tions, but  from  the  practical  point  of  view  what 
does  it  really  matter,  seeing  that  our  Board  of 
Trade  Standards  Department  now  possesses 
a complete  set  of  metric  standards  of  the 
highest  scientific  precision  ; that  the  metric 
system  has  already  been  adopted  by  all  the 
countries  enumerated  in  Table  B ; and  that  the 
remaining  countries  of  first  importance  are 
contemplating  its  adoption. 

Among  scientific  men  the  metric  system  is  used 
invariably  in  all  countries,  and  all  who  learn 
< hemistry,  physics,  or  any  branch  of  science, 
in  this  or  any  other  country,  must  almost  of 
necessity  use  this  system.  In  all  text-books 
the  metric  system  is  adopted,  and  science 
teachers,  whether  in  the  university  or  in  the 
technical  schools,  use  it  without  exception. 
In  the  chemical  manufacturing  trades  it  is 
ially  necessary  that  it  should  be  in 
familiar  use,  if  only  for  the  purpose  of  follow- 
ing the  records  of  what  is  being  done  by 
competitors  on  the  Continent.  It  is  nearly  as 

to  metallurgists,  and  to  all  concerned 

m tli''  treatment  and  purchase  of  foreign  ores, 
ian  1 throughout  the  world  have  adopted 
ro  of  el  !Ct  rical  units  based  on  the  metric 
telegraph  and  telephone  wires 
1 in  millimetres.  Artillerists, 
opticians,  and  most  of  those  who  use  instru- 
ments of  precision,  and,  in  fact,  nearly  all 
those  whose  work  depends  on  accurate 
measurement,  and  on  improved  scientific 
methods,  now  use  the  metric  system  almost  of 
necessity,  as  it  is  not  only  the  simplest  and 


best,  but  it  is  also  the  keynote  to  the  technical 
teaching  of  the  Continent.  Photographers  are 
now  feeling  the  want  of  the  metric  system,  as 
many  of  the  formulae  for  their  solutions,  &c., 
are  given  in  metric  weights  and  measures. 

Many  ingenious  proposals  have  been  made 
for  decimalising  some  of  our  existing  weights 
and  meisures;  and,  doubtless,  some  of  them 
would  greatly  improve  those  now  in  use  ; but  I 
entirely  agree  with  the  Select  Committee  of 
1862  that  “ it  would  involve  almost  as  much 
difficulty  to  create  a special  decimal  system 
of  our  own,  as  simply  to  adopt  the  metric 
decimal  system  in  common  with  other  nations. 
And,  if  we  did  so  create  a special  national 
system,  we  should,  in  all  likelihood,  have  to 
change  it  again  in  a few  years,  as  the  commerce 
and  intercourse  between  nations  increased, 
into  an  international  one.” 

By  some  it  is  feared  that  the  difficulties  to 
be  overcome  in  changing  our  weights  and 
measures  render  such  a change  impracticable  ; 
but  I feel  sure  that  these  difficulties  have  been 
exaggerated.  Before  the  present  German 
empire  was  formed,  there  were  different 
systems  of  coinage,  weights,  and  measures  in 
nearly  all  the  States  ; but  after  the  Franco- 
German  War,  a uniform  decimal  coinage  and 
(regardless  of  national  prejudice)  the  French 
metric  weights  and  measures  were  adopted, 
the  whole  change  being  effected  without  serious 
difficulty  in  about  four  years.  In  all  countries 
where  the  metric  system  has  been  adopted, 
the  old  systems  previously  in  vogue  were 
changed  without  great  inconvenience,  and  in 
no  one  of  these  countries  has  it  ever  been  pro- 
posed to  give  up  the  metric  system,  as  its 
advantages  have  been  so  well  appreciated.  It 
only  remains  for  me  to  refer  to  the  composite 
Greek  and  Latin  names  used  in  connection 
with  the  metric  system.  I admit  that  this  is  a 
practical  difficulty  for  English-speaking  people, 
but  it  also  has  been  exaggerated.  The  fact 
is,  that  for  weights,  the  gram  and  kilogram 
are  the  terms  used  for  ordinary  purposes,  and 
the  millimetre,  centimetre,  metre,  and  kilo- 
metre for  measures  of  length,  while  square  and 
cubic  metres  are  generally  used  for  superficial 
and  solid  measure,  and  the  litre  and  decilitre 
for  measures  of  capacity.  When  the  late  Mr. 
Beresford  Hope  tried  to  defeat  the  Metric 
System  Bill  in  the  House  of  Commons,  he 
poured  scorn  on  its  nomenclature  by  saying — 
“ Only  imagine  an  honest  housewife  going  into 
a shop  and  asking  for  a decigram  of  pepper 
and  a decagram  of  tea ; imagine,  too,  the 
milkmaid  selling  her  fluid  by  the  litre.  Fancy 
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the  bumpkin  who  was  prepared  to  boast  that 
he  was  within  a decimetre  of  catching  the  fox 
as  he  crept  through  a gap  about  a decametre 
from  the  white  gate.”  This  was  doubtless  a 
mere  trick  of  rhetoric,  for  the  speaker  must 
must  have  known  that,  in  the  ordinary  affairs  of 
life,  no  one  would  want  to  buy  the  tentlTpart  of 
a gram  of  pepper,  or  of  any  other  commodity. 
The  term  decagram  is  not  used,  and  the 
purchaser  should  ask  for  ten  grams  of  tea, 
which  is  just  as  simple  as  ten  ounces.  There 
is  no  serious  objection  to  selling  milk  by 
the  litre,  but  the  term  quart  might  be 
retained  if  the  value  of  a litre  were  given  to 
it.  As  for  the  bumpkin,  he  might  easily 
substitute  the  term  “hand”  for  decimetre,  or 
whatever  simple  term  might  eventually  be 
adopted,  and  instead  of  saying  decametre  (an 
unusual  expression),  he  should  simply  say  ten 
metres,  or  ten  yards,  if  the  value  of  a metre  j 
were  given  to  a yard.  It  is  no  doubt  remark- 
able that  so  many  of  the  names  for  weights  j 
and  measures  are  monosyllabic,  such  as  inch, 
foot,  yard,  mile,  pint,  quart,  peck,  ounce,  i 
pound,  ton;  but  it  is  questionable  whether 
old  familiar  names  should  be  retained  under 
another  system,  with  new  values.  The  Dutch 
tried  this,  but  it  led  to  so  much  confusion  that 
the  French  names  were  eventually  adopted. 

Conclusion. 

The  time  at  my  disposal  will  not  admit  of 
my  entering  into  further  detail,  but  I have  en- 
deavoured to  lay  before  you  briefly  the  leading 
facts  and  arguments  in  the  light  of  our  present  j 
requirements,  and  I trust  you  will  agree  with 
me  that  there  is  pressing  need  for  a thorough 
investigation  of  the  whole  subject  by  a Royal 
Commission.  I do  not  ask  any  one  to  pledge 
himself  to  any  particular  system,  and  I have 
no  fads  of  my  own  to  put  forward  ; but  from  an 
entirely  independent  standpoint  I do  beg  of 
you,  one  and  all,  to  press  for  a full  and  com- 
prehensive inquiry.  As  evidence  of  the  opinion 
of  important  bodies  of  commercial  men  on 
the  subject,  I may  mention  that  all  the  seventy- 
two  Chambers  of  Commerce  of  the  Association 
of  the  United  Kingdom  have  repeatedly  pro- 
nounced themselves  in  favour  of  the  decimal 
system,  and  the  four  large  Chambers  which 
are  not  members  of  the  Association  (Edin- 
burgh, Glasgow',  Liverpool,  and  Manchester) 
have  taken  the  same  ground.  At  the  last 
meeting  in  March,  1890,  the  Association  re- 
solved “that  a deputation  be  appointed  to 
wait  upon  the  Vice-President  of  the  Committee 
of  Council  for  Education,  to  urge  that  steps 


may  at  once  be  taken  to  make  the  study  of 
the  decimal  system  of  coinage  and  weights 
and  measures  a compulsory  subject  in  all 
public  elementary  schools.”  Effect  was  given 
to  this  on  June  1 6th,  when  an  influential  de- 
putation waited  on  Sir  W.  Hart-Dyke,  who 
acknowledged  the  importance  of  the  body 
which  the  deputation  represented,  and  of  the 
subject  under  consideration.  He  said  that  he 
had  long  been  in  favour  of  snch  a system,  and 
that  they  had  his  most  cordial  sympathy  as  far 
as  the  general  policy  was  concerned.  He 
thought  his  Department  would  not  be  able  to 
carry  out  the  suggestions  of  the  delegates 
before  the  system  was  legally  authorised,  but 
that,  bearing  in  mind  that  the  education  given 
to  the  children  must  not'  only  be  the  best,  but 
the  one  most  immediately  suitable  to  their 
welfare,  progress,  and  success  in  life,  he  would 
be  glad  if  in  the  future  he  was  enabled  in  any 
degree  to  forward  the  objects  the  deputation 
had  in  view. 

I could  give  many  quotations  from  public 
speakers  in  favour  of  the  decimal  system,  but, 
having  laid  the  case  before  you,  I prefer  to 
leave  you  to  judge  for  yourselves  on  its  merits, 
whether  or  not  it  is  one  deserving  of  the  imme- 
diate attention  of  the  Government.  Since  the 
time  of  the  Great  Exhibition  of  1851,  when  the 
j jurors  were  embarrassed  by  the  various  weights 
and  measures  used  by  the  exhibitors  from 
different  countries,  the  Society  of  Arts  has 
taken  an  active  part  in  advocating  the  adoption 
of  a decimal  system  ; and  now  that  there  is 
greater  need  than  ever  for  such  a change,  I 
feel  sure  that  my  appeal  to  Members  of  this 
Society  will  not  be  in  vain.  Thanks  to  the 
persevering  action  of  Mr.  Samuel  Montagu, 
M.P.,  who  for  years  has  advocated  the  change 
in  question,  the  Decimal  Association  has  now 
been  re-established,  and  I know  that  its 
members  will  heartily  welcome  your  co- 
operation. 


DISCUSSION. 

The  Chairman  said  he  was  sure  this  paper  would 
receive  the  cordial  attention  of  the  meeting.  The 
English  were  not  only  a conservative  but  a long 
suffering  people,  or  they  would  not  have  endured 
for  so  long  the  horrible  system  of  weights,  measures, 
and  coinage  which  had  been  so  graphically  de- 
scribed. The  educational  argument  appeared  to  him 
to  be  extremely  strong,  and  he  was  glad  to  have  been 
one  of  the  deputation  which,  in  June  last,  waited  on 
the  Vice-President  of  the  Council  to  urge  him  to  do 
what  he  could  to  remedy  this  condition  of  things. 
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He  had  benefited  largely  himself  from  the  use  of  the 
metric  system,  which  was  employed  of  necessity  by 
scientific  men  in  all  countries.  He  had  also  seen 
the  simplicity  and  ease  with  which  arithmetic  was 
taught  in  foreign  schools,  and  could  bear  testimony 
to  the  way  in  which  the  old  German  system  of 
weights  and  measures  was  entirely  swept  away  in  a 
few  months,  when  the  new  system  became  the  law  of 
the  land,  and  how  readily  it  was  adopted  by  the  people. 
Sir  II.  Trueman  Wood  had  just  reminded  him  of 
the  difficulty  he  had  in  conducting  the  business  of 
the  last  Paris  Exhibition  in  translating  square  feet 
and  £ s.  d.  into  square  metres  and  francs,  and  that 
was  but  one  instance  amongst  hundreds  which  were 
constantly  occurring.  Mr.  Goschen  told  Mr.  Leng, 
in  answer  to  the  memorial  sent  from  the  Dundee 
Chamber  of  Commerce,  that  he  was  well  aware  of 
the  strong  case  which  the  advocates  of  a decimal 
system  had  made  out,  but  the  difficulties  were  very 
great,  and  he  could  not  undertake  to  bring  in  a Bill. 
They  did  not  expect  him  to  do  so  at  present ; the  matter 
required  further  consideration;  for  although  several 
Committees  and  Royal  Commissions  had  sat  upon  it, 
the  whole  question  was  not  then  considered,  and  they 
wanted  a new  Royal  Commission  to  consider  the 
whole  subject.  He  could  not  help  thinking  that  if 
j r<.  "ure  were  brought  to  bear  on  the  Government  by 
Chambers  of  Commerce,  and  by  all  interested  in  the 
amplification  of  the  present  confusion,  not  only 
would  a Commission  be  granted,  bnt  the  public 
would  be  ripe  for  a decisive  step  being  taken  that 
would  put  us  on  a level  with  all  the  rest  of  the 
civilised  world. 

Mr.  Samuel  Montagu,  M.P.,  said  he  mar- 
to  find  how  much  fresh  matter  Mr.  Dowson 
l ad  to  say  on  a subject  which  had  been  so  often 
discussed  before.  His  coloured  map  of  the  world, 
in  particular,  was  a most  ingenious  and  effective 
object-lesson  which  he  had  never  seen  before.  He 
had  asked  for  a Royal  Commission,  year  after  year, 
in  vain,  but  now  that  Sir  Henry  Roscoe  and  others 
were  supporting  him  he  hoped  more  impression  would 
1 he  duty  of  such  a Commission  would  be, 
in  the  first  place,  to  consider  whether  the  decimal 
nor  to  the  present  one  — and  on 
oint  be  did  not  fear  the  result— and  then  to 
decide  what  particular  system  should  be  adopted. 

illy  he  was  in  favour  of  a system  which  would 
retain  most  of  the  existing  coins,  and  of  adopting 
tih  lyatens  bodily  for  weights  and  measures  ; 
blit  he  would  not  press  his  own  view,  and  would 
1 irnals  rather  than  the  present 
confusion.  It  would  be  the  duty  of  the  Com- 
n<  , and  then  decide  on 
I J tem.  I lis  colleagues  of  the 
sociation  and  of  the  London  Chamber  of 
Commerce,  which  took  this  matter  up  a few 
yem»  : in  a very  hearty  manner,  and  led  to 

the  re-establishment  of  the  Decimal  Association, 
agreed  in  not  advocating  any  particular  unit.  It 


might  be  asked,  what  better  hopes  of  success  were 
there  now  than  there  were  thirty  years  ago,  when  he 
took  part  in  the  agitation  in  which  Professor  De 
Morgan  was  so  prominent  ? But  the  answer  was 
threefold.  At  that  time,  many  of  the  great  powers  | 
of  Europe  had  not  adopted  the  decimal  system. 
Prusaia,  Saxony,  and  Hamburg  all  had  different 
coins ; but  now  all  Germany  had  the  mark  and  the 
pfennig.  Norway,  Denmark,  and  Sweden  also  had 
their  own  systems  ; now  they  all  had  the  krone  and 
100  ore.  Mr.  Dowson  had  not  even  made  his  map 
as  complete  as  it  might  be,  for  he  had  omitted 
Alaska;  but  whether  it  belonged  to  Russia  or 
America,  it  had  a decimal  coinage.  Persia  also 
used  decimals  for  money  on  account,  and  was  about 
to  adopt  decimal  coins,  in  place  of  the  multifarious 
currency  now  in  use.  In  some  parts  they  had  adopted 
the  rupee,  divided  into  tenths.  The  second  reason 
was,  that  since  1870  we  had  had  compulsory  educa- 
tion ; and  it  was  a great  responsibility  to  compel  the 
children  of  the  working  classes  to  undertake  complex 
studies,  which  would  be  quite  unnecessary  under  a 
better  system,  and,  in  the  saving  of  time  to  the 
children,  would  mean  a saving  of  school  rates  to  the 
public.  Thirdly,  in  consequence  of  the  Education 
Act,  the  people  were  more  intelligent,  and  would  be 
better  able  to  master  the  change  in  a short  time. 
When  emigrants  went  to  Canada  or  the  States,  they 
very  soon  learned  to  understand  dollars  and  cents., 
and  they  would  do  so  just  as  readily  at  home.  Last 
month,  when  in  Paris  making  purchases  at  the 
Louvre,  he  noticed  how  rapidly  the  clerk  made  out  a 
long  account  as  easily  as  if  there  were  no  calculation 
at  all  involved,  and  he  had  often  remarked  how  much 
superior  foreigners  were  to  Englishmen  in  this  respect. 

In  his  own  banking  house  they  had  to  telegraph 
every  few  minutes,  and  for  convenience  they  always 
translated  the  English  prices  into  decimals,  and  when 
they  got  the  reply,  turned  the  figure  back  again  into 
pounds,  shillings,  and  pence.  He  had  received  154 
petitions,  containing  many  thousand  signatures,  on 
this  subject,  all  obtained  without  the  aid  of  any  paid 
canvassers ; and  when  they  were  presented,  and  the 
case  was  supported  by  a hundred  or  two  Members  of 
Parliament,  he  thought  they  might  make  some  im- 
pression on  the  Chancellor  of  the  Exchequer. 

Mr.  J.  Biddulph  Martin  said  it  had  been  re- 
marked that  if  the  building  of  Noah’s  ark  had  been 
referred  to  a Royal  Commission,  nothing  would  ever 
have  been  done  ; and  he  had  an  impression  that  Lord 
Overstone’s  Commission  in  1853  was  not  very  en- 
couraging to  the  advocates  of  a decimal  system.  He 
would  not  discuss  the  educational  side  of  the  ques- 
tion, but  with  regard  to  matters  of  everyday  practice, 
the  array  of  figures  on  the  Tables  was  certainly  very 
impressive.  He  would  remind  the  meeting,  how- 
ever, that  id.  was  not  the  exact  decimal  of  £ 1 , and 
therefore  it  would  be  necessary  either  to  scale  up  the^i, 
or  to  scale  down  the  penny ; and  even  in  the  farthing 
there  was  an  appreciable  difference  between  gi  ^ and 
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tuVo-  had  been  said  that  these  decimals  did  not  pre- 
vent the  occasional  use  of  vulgar  fractions,  and  that  was 
found  to  be  so  in  practice  ; in  Exchange  operations  the 
decimal  system  broke  down  at  certain  points ; it  was 
very  common  to  make  a quotation  in  American 
dollars,  plus  or  minus  1- 1 6th ; the  working  of  that 
out  in  decimals  would  be  too  cumbersome.  The 
arithmetical  machine  of  Mr.  Thomas  he  had  in  con- 
stant use,  and  it  was  used  by  many  others,  as  well  as 
Mr.  Tait’s  and  other  aids  of  the  same  description, 
but  it  was  subject  to  the  drawback  that  in  English 
currency  you  never  got  to  an  exact  figure.  No  doubt 
the  state  of  affairs  with  regard  to  weights  and  mea- 
sures was  most  anomalous,  but  the  adoption  of  a 
decimal  system  would  not  remove  all  the  anomalies. 
In  Cheshire  alone  there  were  eleven  kinds  of  acre 
recognised,  and  although  some  years  ago  a Weights 
and  Measures  Act  was  passed,  it  had  not  produced 
uniformity.  Even  in  Paris  the  people  still  reckoned 
in  sous,  and  in  Switzerland  the  measurement  of  land 
was  by  the  toise,  and  various  other  archaic  measures 
were  still  in  use.  Nevertheless  there  were  indisput- 
able advantages  in  the  decimal  system,  and  when  these 
had  been  made  clearly  evident,  by  universal  adoption 
in  ordinary  life,  it  would  be  time  to  give  them  the 
sanction  of  legislation. 

Sir  Guildford  Molesworth,  K.C.I.E.,  said  the 
objectors  to  the  decimal  system  picked  out  one  or 
two  objections,  and  did  not  set  against  them  the 
manifold  advantages,  which  would  be  found  to  greatly 
counterbalance  them.  He  had  been  in  many  countries 
where  adecimal  system  existed,  France, Italy,  Portugal, 
Ceylon,  the  Straits  Settlements,  China,  Japan,  and 
California,  and  never  found  or  heard  of  the  practical 
difficulties  which  were  supposed  to  exist.  He  had 
a struggle  for  some  years  to  introduce  the  decimal 
system  into  Ceylon,  the  whole  of  the  Council  being 
at  first  against  him,  but  he  persevered  until  he 
succeeded,  and  no  difficulty  whatever  was  experi- 
enced in  the  practical  working  of  it.  He  had  a great 
deal  to  do  with  the  suggestions  for  altering  the 
stamps,  tolls,  accounts  of  the  department,  and  so 
on,  but  his  financial  secretary  wrote  to  him,  six 
weeks  after  the  introduction  of  the  decimal  coinage, 
saying  the  necessary  changes  had  been  effected 
without  the  slightest  hitch  or  difficulty  of  any  kind ; 
and  in  fact  it  was  so  little  felt  that  people  had 
already  ceased  to  talk  about  it.  Seventeen  years 
afterwards  he  wrote  to  one  of  his  colleagues,  the 
Hon.  W.  E.  Sharp,  to  ask  what  was  the  feeling  in 
the  colony  about  it,  and  he  also  said  there  had  never 
been  the  slightest  trouble,  either  on  the  part’of  the 
department  or  of  any  individual ; that  it  was  mar- 
vellous how  everyone  had  fallen  into  the  new  system. 
In  order  to  use  calculating-machines,  the  figures  dealt 
with  must  be  translated  into  decimals  and  back  again. 
They  were  very  useful  indeed,  and  he  frequently 
availed  himself  of  them.  In  China,  people  used  the 
decimal  system  without  any  education  whatever,  and 
by  means  of  the  abacus  made  their  calculations  very 


rapidly.  A great  deal  of  the  objection  raised  by 
Lord  Overstone’s  Committee  was  directed  to  a 
change  in  the  currency  while  the  present  complicated 
system  of  weights  and  measures  remained  unchanged. 
The  use  of  the  word  “ sou,”  was  simply  an  instance 
of  retaining  the  old  word  for  the  new  coin  ; it  slid 
nothing  against  the  system. 

Mr.  H.  Simon  (Manchester)  said  he  was  educated 
in  Switzerland,  where  the  French  system  existed  in 
its  entirety;  and  having  been  there  when  it  was 
introduced,  he  could  say  that  no  difficulty  was 
experienced  at  all.  He  could  not  understand  the 
decimal  system  breaking  down  at  i6ths ; and  certainly 
in  France,  Italy,  Germany,  or  Switzerland,  he  should 
be  at  a loss  to  know  where  the  y’gth  came  in.  He 
might  add,  that  last  week  the  Manchester  School 
Board  had  determined  to  join  in  the  petition  to 
Government. 

Mr.  Alfred  Carpmael  said  that  some  time  ago 
he  heard  a lecture  at  the  Royal  Institution  by  Sir 
Frederick  Bramwell  on  precisely  the  opposite  lines ; 
and  he  was  more  convinced  by  that  than  he  was 
to  night.  Many  of  the  arguments  adduced  by  Mr. 
Dowson  were  not  so  much  in  favour  of  the  decimal 
system  as  in  favour  of  uniformity.  He  referred  to 
the  various  measures  in  use  throughout  the  country, 
and  said,  that  if  the  decimal  system  were  introduced, 
all  these  difficulties  would  disappear.  It  might  be 
so,  but  that  had  not  been  the  result  of  previous  laws 
for  the  unification  of  weights  and  measures.  It  was 
of  course  in  legal  contracts,  but  not  in  every-day 
life.  Then  he  said  a Consul  wrote: — “ We  cannot 
understand  your  language,  your  weights  and  mea- 
sures, or  your  money.”  Were  they  to  change  all 
three  ? and  how  much  of  the  difficulty  was  due  to 
each  ; was  not  the  langu  lge  probably  the  most  im- 
portant difficulty  ? Then,  if  they  were  to  start  afresh, 
would  it  not  be  better  to  have  a shilling  which  could 
be  divided  by  four  numbers  than  one  which  could 
only  be  divided  by  two,  viz.,  by  2 and  5,  whereas  a 
shilling  of  I2d.  could  be  divided  by  2,  3,  4,  and  6, 
and  gave  results  which  might  be  again  sub-divided. 
The  onus  of  proof  lay  on  those  who  wished  a change. 
As  Sir  Frederick  Bramwell  said,  the  decimal  system 
did  not  produce  a specific  impression  on  the  mind  ; 
you  had  a distinct  notion  of  what  a sixth  of  a thing 
was  or  even  a thirteenth,  but  who  could  appreciate 
the  idea  of  '166  or  *17614.  The  paper  was  a most 
able  and  interesting  one,  and  perhaps  when  he  had 
had  more  time  to  study  it  he  might  be  converted ; 
but  if  it  were  true,  as  he  had  heard,  that  you  could 
not  find  a book  on  any  subject  in  which  the  decimal 
system  was  used  without  finding  errors  in  the  placing 
of  the  decimal  point,  he  thought  it  would  be  wise  to 
wait  a good  while  before  making  the  change. 

Colonel  Robson  (chairman  of  the  Sunderland 
Chamber  of  Commerce)  said  he  went  to  school  in 
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France,  and  could  say,  from  experience,  that  the 
teaching  of  arithmetic  there  was  mere  child’s  play ; 
so  much  so,  that  the  professors  had  time  left  to  give 
illustrations  of  the  English  system  and  various 
others  in  vulgar  fractions,  as  obsolete  curiosities. 
He  did  nut  see  the  use  of  any  more  Royal  Com- 
missions ; they  wanted  to  get  the  matter  into  some 
practical  shape.  It  would  be  a matter  of  very  great 
difficulty  to  effect  a complete  revolution  throughout 
the  country,  because  the  Government  was  not 
despotic,  and  therefore  he  thought  the  change  should 
be  a gradual  one,  and  that  the  simplest  way  to 
begin  would  be  with  the  coinage ; that  would  not  even 
require  an  Act  of  Parliament,  as  it  came  within  the 
Royal  prerogative.  It  could  be  effected  without 
altering  any  existing  coin  except  the  bronze  ones  ; all 
the  silver  coins,  with  the  exception  of  the  four-shilling 
piece,  would  be  decimal  parts  of  the  unit,  whether 
that  unit  were  the  sovereign  or  the  florin.  There  had 
been  various  discussions  as  to  the  unit,  and  it  was 
very  desirable  that  some  agreement  should  be  come 
to  on  this  point.  The  only  units  seriously  mentioned 
were  the  pound,  the  dollar,  and  the  florin.  He 
objected  to  the  pound  on  the  ground  that  it  would 
require  in  so  many  sums  the  calculation  of  three 
places  of  decimals.  A pound  of  sugar  at  2^d. 
would  be  ’003,  and  that  would  be  an  objection, 
as  the  misplacement  of  a point  would  intro- 
duce such  serious  mistakes.  A smaller  unit  was 
therefore  preferable.  He  was  once  inclined  to 
recommend  the  dollar,  which  might  be  divided 
into  100  cents  or  halfpennies,  and  would  require  no 
further  points ; but  it  had  the  disadvantage  that, 
until  recently,  it  formed  no  part  of  the  present 
coinage,  whilst  the  florin  had  been  longer  in  use,  and 
was  therefore  preferable.  In  almost  all  European 
countries  the  unit  was  kept  low.  In  altering  the 
system  of  weights  and  measures,  there  were  so  many 
difficulties  in  the  way  of  retaining  any  of  the  present 
ones,  that  he  should  be  inclined  to  go  in  at 
once  for  the  metric  system.  There  was  not  the 
sime  reason  for  adopting  the  French  system  of 
coinage,  because,  whatever  was  the  nominal  value, 
there  would  always  be  the  question  of  the  rate  of 
exchange. 

Mr.  Pagliardini  said  the  tables  of  figures  were 
more  convincing  than  the  most  eloquent  speech. 
A hundred  years  ago  the  decimal  system  began 
in  a corner  of  Europe,  and  it  had  now  spread  all 
over  the  world  with  the  exception  of  England  and 
some  of  her  dependencies.  When  this  system  was 
introduced,  there  was  only  one  difficulty  in  arithmetic, 
and  that  was  the  multiplication  table.  He  was 
educated  in  France,  and  began  when  the  old 
system  was  in  use,  having  been  brought  in  with 
I oration,  and  lie  was  perfectly  disgusted  with 
aiithmetic;  but  in  1840  the  decimal  system  was 
restored,  and  then  he  found  not  the  least  difficulty. 
Xo  one  there  would  say  that  the  English  were 
less  intelligent  than  Italians,  Swiss,  Spaniards, 


or  any  other  nation,  all  of  whom  had  adopted 
the  decimal  system  without  difficulty.  He  re- 
membered travelling  in  Italy  before  the  change 
took  place,  when  sometimes  you  found  four  changes 
of  coin  in  a day’s  journey,  on  all  of  which  there  was 
a loss.  A few  years  after,  he  found  the  new 
system  introduced,  and  no  difficulty  whatever 
was  experienced.  Many  people  did  not  seem 
to  be  aware  that  an  Act  was  actually  passed 
legalising  decimal  weights  and  measures  in  Great 
Britain  and  Ireland ; but,  somehow  or  other,  in 
Committee  some  of  its  opponents  managed  to 
strike  out  the  clause  allowing  the  Warden  of  the 
Standards  to  stamp  the  Standards ; and  thus  it 
became  a dead  letter. 

Mr.  Dowson,  in  reply,  said  he  thought  Mr. 
Biddulph  Martin’s  fear  that  our  present  weights 
and  measures  would  still  be  used,  even  if  others 
were  legalised,  had  been  answered  very  effectively 
by  Sir  G.  Molesworth  and  Mr.  Simon.  From 
all  he  had  been  able  to  ascertain,  there  was 
very  little  difficulty  experienced  anywhere  in 
making  the  change.  When  it  was  introduced 
in  Italy  the  people  were  not  by  any  means 
so  well  educated  as  the  English  of  to-day,  and 
yet,  as  they  had  just  heard,  no  difficulty  was  expe- 
rienced. He  did  not  say  it  should  be  done  hurriedly  ; 
a certain  amount  of  time  must  be  given.  The  case 
of  Ceylon  was  a very  apt  one,  and  very  instructive. 
He  quite  agreed  with  Mr.  Martin  that,  in  certain 
cases,  vulgar  fractions  were  superior  to  decimals,  and 
should  be  used  when  required.  But  decimals  were 
best  for  general  purposes.  Mr.  Carpmael  admitted 
that  there  was  a terrible  want  of  uniformity,  but 
seemed  to  think  it  could  be  met  by  changing  or 
reforming  the  present  weights.  The  trouble  of 
doing  so  would  be  quite  as  great  as  introducing  the 
metric  system,  which  would  inevitably  have  to  follow 
some  day,  in  order  that  we  might  be  on  an  equality 
with  other  nations.  He  had  quoted  a recent  report 
from  one  of  our  Consuls  abroad,  but  other  authorities 
could  have  been  quoted  also,  had  time  permitted. 
The  real  difficulty  was  not  so  much  that  of  language, 
as  of  foreigners  not  understanding  our  prices  and 
measures  in  quotations  and  circulars.  As  to  the 
saving  of  time  and  trouble  with  a decimal  coinage, 
he  thought  the  argument  presented  in  the  tables 
was  unanswerable.  He  did  not  profess  to  be  a 
sufficient  judge  of  currency  questions  to  say  which 
system  of  coinage  was  best,  and  it  was  not  necessary 
at  the  moment  to  decide  whether  the  coinage  or 
weights  and  measures  should  first  be  dealt  with ; but 
the  latter  could  probably  be  changed  with  he  greatest 
ease,  and  with  less  delay. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Mr.  Dowson,  which  was  carried  unanimously,  and 
terminated  the  proceedings. 
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Miscellaneous. 


EXHIBITION  OF  EARTHENWARE  AT 
BUDAPESTH. 

Information  has  been  received  from  the  Foreign 
Office,  through  the  Department  of  Science  and  Art, 
respecting  an  Industrial  Exhibition  and  Market  of 
Earthenware,  Asphalt,  Stone  and  Cement  Articles 
to  be  held  at  Budapesth  from  15th  May  to  30th 
June.  Foreign  exhibitors  are  invited  to  participate 
to  a certain  extent.  Foreign  firms  will  be  admitted 
to  exhibit  machines,  auxiliary  methods,  and  imple- 
ments. The  Minister  of  Commerce  subsequently 
agreed  that  the  admission  of  foreign  exhibits 
should  be  extended,  to  include  articles  of  industry 
which  have  not  hitherto  been  produced  in  Hungary. 
The  costs  of  transport  will  be  reduced  to  50  per 
cent,  of  the  freight  expenses ; and  the  Minister  of 
Commerce  has  expressed  his  intention  of  purchasing 
practical  machines  and  implements  which  are  adapted 
to  local  requirements,  or  to  facilitate  their  purchase 
by  advances  from  State  funds.  The  Directorate  of 
the  Commercial  Museum  at  Budapesth,  who  are 
arranging  the  Exhibition,  are  prepared  to  purchase 
foreign  articles  of  industry  which  may  serve  as 
patterns.  In  pottery,  the  Directorate  desire  to 
receive  as  complete  collections  as  possible  of  pro- 
ducts which  may  form  a specialty  of  the  country,  or 
of  a certain  district.  They  consider  that  these  pro- 
ducts will  find  a remunerative  market.  Forms  of 
applications  for  space  must  be  filled  up  and  sent  in 
by  the  1st  of  March.  Her  Majesty’s  Consul- 
General  at  Budapesth  suggests  in  his  despatch  that, 
in  order  to  avoid  rejection  of  exhibits,  it  would  be 
advisable  for  intending  exhibitors  to  inquire  of  the 
Commercial  Museum  at  Budapesth  if  the  articles 
they  propose  to  send  would  be  admitted  to  the 
Exhibition.  A few  copies  of  the  Regulations  have 
been  received,  and  any  intending  exhibitors  can 
obtain  a copy  on  application  by  letter  to  the 
Secretary  of  the  Society  of  Arts. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

February  ii. — Sir  Roper  Lethbridge,  M.P., 
“ The  Proposed  Irish  Channel  Tunnel.”  The  Duke 
of  Abercorn,  C.B.,  Vice-President,  will  preside. 

February  18. — Col.  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S.  “ Methods  and  Pro- 
cesses of  the  Ordnance  Survey.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside. 

Feeruary  25.— E.  J.  Ravenstein,  “Colonisa- 
tion and  its  Limitations.”  Sir  Rawson  Rawson, 
K.C.M.G.,  will  preside. 


March  4. — J.  Harrison  Carter,  “ Modern 
Flour  Milling.”  Sir  Frederick  Bramwell, 
Bart.,  D.C.L.,  F.R.S. , Deputy-Chairman  of  the 
Council,  will  preside. 

March  ii. — H.  Newman  Lawrence  and 
Arthur  Harries,  M.D.,  “ Electricity  in  relation 
to  the  Human  Body.”  W.  H.  Preece,  F.R.S., 
will  preside. 


Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

February  17. — Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 
April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock  : — 

February  26.— Robert  Gordon,  M.Inst.C.E., 
“ The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9. — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

February  10. — Heywood SuMner  ,“  Sgraffito.” 
Charles  Barry,  F.R.I.B.A.,  will  preside. 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  u Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 
Friday  afternoons,  at  half-past  4 o’clock  : — 
Captain  Abney,  C.B.,  D.C.L.,  F.R.S.,  “ The 
“Science  of  Colour.” 

February  13,  20,  27;  March  6,  13. 


Cantor  Lectures. 

The  following  Course  of  Cantor  Lectures 
will  be  delivered  on  Monday  evenings  at  Eight 
o’clock : — 
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A.  J.  HIPKINS,  F.S.A.,  “The  Construction 
. Capabilities  of  Musical  Instruments. ” 
Three  lectures. 

Lecture  III.— Feb.  9.— Instruments  grouped  by 
■ u n of  a Keyboard— Its  service  to  composi- 
History  of  the  Keyboard— The  early  Organ— 

. one— Drawings  of  early  portable  Organ  Key- 
boards—The  Cantigas  de  Santa  Maria— Keyboards 
in  Italian  and  Flemiah  paintings— Summary  of  early 
Church  Organs  from  Praetorius— The  long 
ure  bass— The  short  measure  or  short  octave — 
The  mixture— Its  dissection  into  registers  — The 
pedal  Keyboard— Sketch  of  a complete  Organ — The 
Regal— The  Harmonium  and  American  Organ — The 
Echiquier  and  the  precursors  of  the  Piano — The 
Pianofoite. 

<3isbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

Lecture  I — Feb.  16.— Importance  of  Transmis- 
sion generally— Distinction  between  Live  Power  and 
Stored  Power — Stored  Power  transmitted  by  Elec- 
tricity and  Air  under  pressure — Comparison  between 
various  ways  of  transmitting  Stored  Power — Cost  of 
transmitting  by  Battery  and  Electromotor — Applica- 
tion to  Tramcars. 

Lecture  II.  -Feb.  23. — Transmitting  Live 
•Power — Fundamental  Principles — The  Dynamo  and 
electromotor — Regulating  Appliances — The  Line — 
Best  section  of  Conductor  — Cost  of  Plant  and 
Working  Expenses — Examples. 

Lecture  III.  —March  2. — Limit  of  Distance  to 
< 1 irect  Current  Transmission — Alternating  Current 
Transmission  — Synchronising  Motors  — Ferrari’ s 
Motors — Motors  for  Small  Powers — Electric  Machine 
Tools. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

i SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
A.  J.  Hipkins, “ The  Construction  and  Capabilities 
of  Musical  Instruments.”  (Lecture  III.) 

Sanitary  Institute,  4A,  Margaret-street,  W.,  8 p.m. 

Prof.  H.  Robinson,  “ Drainage.” 
t.  intern  Society,  20,  Hanovcr-square,  W.,  8 p.m. 
Mr.  J.  Traill  Taylor,  “ Lenses  and  Condensers  for 
Lantern  Work.” 

Geographical,  University  of  London,  Burlington- 
ganlens,  W.,  8 A p.m.  Mr.  E.  G.  Ravenstein 
11  Messrs.  Jackson  and  < ledge's  Journey  via  MasaJ 
Land  to  Uganda.” 

'.il.  it,  Chandos-street,  W.,  8^  p m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Mr.  Henry  Power,  “ The  Brain  : Its  Functions  and 
Structure.” 

0<  I!  rY  OF  ARTS,  John-street, 
Adelphi,  W.C. ,8  p.m.  (Applied  Art  Section.)  Mr. 
Heywood  Sumner,  “ Sgraffito.” 

Royal  Institution,  Albenoarle-street,  W.,  5 p m. 
Prof.  V.  Horsley,  “The  Structure  and  Functions 
of  the  Nervous  System.”  (Lecture  III.)  ‘‘The 
Spinal  Cord  and  Ganglia.” 

Medical  and  C'hirurgical,  20,  Hanover  square,  W„ 
8J  p m. 


Civil  Engineers,  25,  Great  George- street,  S.  W.,8  p.m. 
Discussion  on  Messrs.  Lewellyn  B , and  Claude 
W.  Atkinson’s  paper,  ‘‘Electric  Mining-ma- 
chinery.” 

Society  of  Architects,  St.  James's-hail,  Piccadillj-, 
W.,  7J  p.m. 

Photographic,  Great  Russell-street,  W.C  ,8pm. 
Annual  Meeting. 

Anthropological,  3,  Hanover-square,  W.  82  p.m. 
1.  Mr.  G.  M.  Atkinson,  “Exhibition  of  Sketches 
of  Horse  Ornaments.”  2.  Mr.  Sidney  H.  Ray, 
“ Note  on  the  People  and  Languages  of  New 
Ireland  and  Admiralty  Islands.”  (From  Letters 
of  the  Rev.  R.  H.  Rickard.)  3.  Cte  A.  Mahe  de 
la  Bourdonnais,  “ Note  on  the  Presence  of  a 
Mongoloid  Element  in  Brittany.” 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall-place,  S.W.,  8 p.m.  The  Earl  of 
Aberdeen,  “ Canada.” 

Wednesday,  Feb.  11 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Sir  Roper  Lethbridge, 
“ The  Proposed  Irish  Channel  Tunnel  ” 

Sanitary  Institute,  9,  Conduit-street,  W.,  8 p.m.  Mr. 
Louis  Parkes,  “ Model  Dwellings  in  London,  and 
Overcrowding  on  Space.” 

Pharmaceutical,  17,  Bloorasbury-square,  W.C.,  8 
p.m. 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 

Shelley,  University  College,  Gower-street,  W.C., 
8 p.m. 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  Feb.  12  ...  Royal,  Burlington-house,  W.,  4.J  p.m. 

Antiquaries,  Burlington-house,  W.,  82  p m. 

London  Institution,  Finsbury-circus,  E.C  , fi  p.m. 
Mr.  J.  Scott  Keltic,  “ The  Partition  of  Africa.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 pm.  Mr.  J.  Todhunter,  “ An 
Unknown  Painter.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  C.  Hubert  H.  Parry,  “ The  position  of  Lulli, 
Purcell,  and  Scarlatti  in  the  History  of  Opera.” 
With  Musical  Illustrations.  (Lecture  I.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p m.  Discussion  on  Major-General  C.  E. 
Webber’s  paper,  “ The  Distribution  of  Electricitj*, 
with  especial  reference  to  the  Chelsea  System.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

United  Service  Inst.,  Whitehall-yard,  S.W.,  3 p.m. 
Lieut. -Colonel  N.  L.  Walford,  “The  Develop- 
ment of  Field  Artillery  Material.” 

Friday,  Feb.  13  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  42  p.m.  Captain  Abney,  “ The 
Science  of  Colour.”  (Lecture  I.) 

Royal  Institution,  Albemarle-street,  W.,  8 pm. 
Weekly  Meeting,  9 p.m.  Prof.  A.  Schuster, 
“ Some  Results  of  Recent  Eclipse  Expeditions.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
7.J  p.m.  (Students’  Meeting.)  Mr.  W.  Herbert 
Wheeler,  “ The  Cleaning  and  Deepening  of  Rivers 
and  Canals  by  Means  of  the  Transporting  Power 
of  Water.” 

Astronomical,  Burlington-bouse,  W.,  8 p.m. 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 
Paper  on  “ Sanitary  Building  Construction.” 

Clinical,  20,  Hanover-square,  W.,  8|  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Discussion  of  Prof.  Minchin’s  paper  on 
“ Photo-Electricity.”  2.  Sir  John  Conroy,  “ The 
change  in  the  Absorption  System  of  Cobalt  Glass, 
produced  by  Heat.” 

Saturday,  Feb.  14...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m  Lord  Rayleigh,  “The  Forces  of 
Cohesion.”  (Lecture  I.) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

The  third  and  concluding  lecture  of  the 
course  on  “ The  Construction  and  Capa- 
bilities of  Musical  Instruments,”  by  Mr.  A.  J. 
Hipkins,  F.S.A.,  was  delivered  on  Monday 
evening,  9th  inst. 

Mr.  Hipkins  played  on  the  clavichord  and 
harpsichord  in  illustration  of  the  subject  of 
the  lecture.  Mr.  Herbert  Bowman  lent  a 
clavichord ; Messrs.  John  Broadwood  and 
Sons,  a harpsichord,  a spinet,  parts  of  piano, 
and  model  of  action  ; Messrs.  S.  and  P.  Erard, 
model  of  action ; and  Messrs.  W.  Hill  and 
Son,  specimens  of  organ  pipes. 

A vote  of  thanks  was  accorded  to  the 
lecturer  for  his  interesting  course  of  lectures, 
on  the  motion  of  the  Chairman. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


POPULAR  AFIERNOON  LECTURES. 

The  Council  have  arranged  for  a course  of 
five  popular  lectures  to  be  given  by  Captain 
W.  de  W.  Abney,  C.B.,  D.C.L.,  F.R.S., 
commencing  to-day,  Friday,  at  half-past  four 
o’clock,  and  continued  on  the  following  Fridays 
— February  20,  27,  March  6,  13.  The  subject 
will  be  “ The  Science  of  Colour.”  The  lectures 
will  be  of  a popular  and  elementary  character, 
and  will  be  fully  illustrated  by  experiments. 

The  regulations  for  admission  will  be  the 
same  as  for  the  Cantor  Lectures,  each  member 
having  the  privilege  of  admitting  one  friend. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  February  10th,  1891  ; Charles 
Barry,  F.R.I.B.A.,  in  the  chair. 

The  paper  read  was  — 

SGRAFFITO. 

By  Heywood  Sumner. 

The  Italian  words  grajjiato , sgrajjiiato , or 
sgraffito  mean  “ scratched  ; ” and  scratched 
work  is  the  most  ancient  form  of  graphic 
expression  and  surface  decoration  used  by 
man. 

The  term  “sgraffito”  is,  however,  specially 
used  for  decoration  scratched  or  incised  upon 
plaster  or  potter’s  clay  while  still  soft ; and 
for  beauty  of  effect,  depends  either  solely  upon 
lines  thus  incised,  according  to  design,  with 
the  resulting  contrast  of  surfaces,  or  partly 
upon  such  lines  and  contrast,  and  partly 
upon  an  undercoat  of  colour  revealed  by  the 
incisions  ; while,  again,  the  means  at  disposal 
may  be  increased  by  varying  the  colours  of 
the  undercoat  in  accordance  with  the  scheme 
of  design. 

Now,  it  would  be  a curious  and  an  interest- 
ing piece  of  research  to  trace  this  simple  form 
of  craft,  from  the  rude  but  graphic  scratchings 
of  primitive  man,  down  to  the  present  custom 
of  scratching  mock  stone  joints  on  stuccoed 
walls,  but  such  a review  would  be  quite  beyond 
my  scope,  and  would  belong  rather  to  archae- 
ology than  to  art.  My  present  purpose  is  to 
approach  sgraffito  from  the  craftsman’s  point 
of  view,  and  to  record  my  experience  of  that 
branch  of  sgraffito  work  which  deals  with 
plastered  wall  surfaces.  With  this  end  in 
view,  I shall  first  try  to  explain  the  method — 
making  precept  visible  in  practice  upon  this 
duly  prepared  panel— then  to  mention  some 
possible  and  preventible  causes  of  failure  in 
the  work  ; and,  finally,  to  say  a few  words 
respecting  the  manner  of  design  which  seems 
to  be  permitted  or  suggested  by  the  method 
under  consideration. 

First,  then,  the  method. 

Let  us  suppose  the  surface  intended  to  be 
treated  is  an  inside  bare  brick  wall.  Rake 
and  sweep  out  the  mortar  joints  thoroughly,  so 
that  there  may  be  no  mortar  dust  lying  in  the 
raked  out  joints  to  weaken  the  adherence  of  the 
coarse  coat  to  the  sides  of  the  bricks,  then 
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give  the  wall  as  much  water  as  it  will  drink. 
If  you  do  not  thoroughly  satisfy  the  suction  of 
the  wall,  it  will  absorb  the  moisture  from  the 
coarse  coat,  and  consequently  the  cement  will 
not  have  sufficient  water  to  enable  it  to  revert 
to  its  stone-like  nature  by  process  of  crystalli- 
sation. It  will  not  set,  but  merely  dry,  in 
which  case  it  will  be  worth  little  more  than 
dried  mud. 

Special  care  should  be  taken  that  the 
cement  and  sand,*  which  compose  the  coarse 
stuff,  should  be  thoroughly  mixed,  otherwise 
its  strength  will  be  unequal— in  one  place 
there  will  be  too  much  sand,  in  another  too 
much  Portland ; possibly  shrinkage  cracks 
will  result,  and  certainly  you  will  not  obtain 
what  you  require — an  even  suction  for  your 
finishing  coats.  Special  care  should  also  be 
taken  that  the  surface  of  the  coarse  coat 
should  be  well  roughened  or  friezed  up,  so  as 
to  give  what  is  called  a good  “key.”  This 
coat  should  be  got  on  some  days  before  you 
begin  your  work,  so  that  it  may  have  time  to 
set  thoroughly. 

Supposing  this  to  have  been  done,  you  will 
then  space  out  the  wall  according  to  your 
scheme  of  decoration,  and,  having  decided 
where  to  begin  operations,  give  the  wall  in 
such  place  as  much  water  as  it  will  drink : 
then  the  colour  coat  should  be  laid,  observing 
just  the  same  precautions  as  to  thoroughly 
mixing  cement,  sand,  and  colour,!  and  as 
to  leaving  plenty  of  key  upon  the  finished 
surface. 

You  should  calculate  how  much  surface  of 
colour  coat  it  may  be  advisable  to  get  on  to 
the  wall,  as  it  is  better  to  maintain  throughout 
the  work  the  same  duration  of  time  between 
the  laying  of  the  colour  coat  and  the  following 
on  with  the  final  surface  coat : for  this  reason, 
that  if  the  colour  sets  hard  before  you  lay 
the  final  coat,  you  will  never  be  able  to  get 
up  the  colour  to  its  full  strength  wherever  it 
may  be  revealed  in  the  scratching  of  your 
decoration. 

When  the  colour  coat  is  quite  steady  and 
firm,  and  all  shine  has  passed  from  its  surface, 


• Gauge  of  coarse  coat : i of  Portland  to  3 of  sharp, 
coarse  sand. 

t Gauge  of  colour  coat : 1 of  old  Portland,  1 of  sifted 
silver  sand,  1 of  powder  distemper  colour ; Indian  red, 
Turkey  red,  ochre,  umber,  lime  blue,  lime  blue  and  ochre  for 
green,  oxide  of  manganese  for  black,  may  all  be  depended 
•on.  In  using  lime  blue,  its  violet  hue  may  be  overcome  by 
-adding  a little  ochre  to  your  gauge;  it  may  also  be  noted 
rthat  it  sets  much  quicker  and  harder  than  the  other  colours 
Firmed—  a point  to  be  remembered  in  making  your  calcula- 
tions. 


follow  on  with  the  final  coat,*  only  laying  as 
much  as  may  be  finished  in  a day’s  work  ; 
and  when  this  has  been  trowelled  up  to  your 
satisfaction,  and  has  “gone  off”  properly, 
you  can  get  to  work  upon  your  ground  and 
should  scratch  your  decoration  as  quick  as  you 
can  before  the  plaster  has  time  to  set. 

In  cleaning  up  the  ground  of  colour  which 
may  be  exposed,  care  should  be  taken  to 
obtain  a similar  quality  of  surface  all  through 
the  work,  by  which  means  you  will  get  a broad 
effect  of  deliberate  and  calculated  contrast 
between  the  trowelled  surface  of  the  final  coat 
and  the  scraped  surface  of  the  colour  coat. 

Thus  far  precept.  And  now  in  turning  to 
practice,  I am  confronted  by  the  same  difficuty 
as  met  the  clowns  in  “Midsummer  Night’s 
Dream,”  when  they  wished  to  bring  in  a wall. 
“ Some  man  or  other  must  present  wall,”  says 
Bottom  ; “and  let  him  have  some  plaster,  or 
some  loam,  or  some  rough-cast  about  him,  to 
signify  wall.”  Somewhat  in  the  same  spirit 
I have  to  tell  you  that  this  panel,  covered  with 
rough-cast  and  plaster,  has  been  treated  in 
the  manner  I have  been  describing,  and  it  is 
thus  that  I present  wall. 

(Here  followed  a demonstration,  in  which 
a method  of  polychrome  sgraffito  was  shown 
and  explained.) 

While  speaking  of  method  I should  like  to 
call  attention  to  the  great  methodical  success 
of  the  experiments  in  sgraffito  made  at  South 
Kensington  Museum  some  twenty  years  ago, 
under  Mr.  Moody.  Both  at  the  Science 
Schools  and  at  the  Music  Schools  the  work 
seems  to  stand  perfectly;  and  surely  such 
achievements  as  these,  and  the  many  works 
executed  under  the  skilful  guidance  of  Mr.  G. 
T.  Robinson,  are  sufficient  witness  that  the 
method  is  practical,  notwithstanding  the 
changes  of  our  climate  and  the  mischances 
of  fog  and  smoke. 

I now  turn  to  the  second  part  of  my  task, 
namely,  the  mention  of  some  possible  but 
preventible  causes  of  failure  in  sgraffito  work. 

Sometimes  we  find  a perfectly  sound  method 
falls  into  bad  repute,  owing  to  some  condition 
or  precaution  having  been  neglected  which 
should  have  been  observed  as  a matter  of 
course,  had  there  been  a tradition  of  craft  ex- 
perience in  custom.  For  example,  I was  told 
only  the  other  day,  “ What  a pity  that  Gambier 
Parry’s  spirit-fresco  method  does  not  stand  in 

* For  gauge  of  final  coat — inside  work:  parian,  airslaked 
for  twenty-four  hours,  to  retard  its  setting ; or  Aberthaw 
lime  and  Selenitic,  sifted  through  a fine  sieve.  For  outdoor 
work:  Selenitic  and  silver  sand,  sifted  as  above. 
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our  climate.”  The  reason  given  for  this 
statement  being  that  a certain  fresco  executed 
in  this  method  showed  signs  of  decay.  So  it 
did ; but  the  reason  of  the  failure  was  that 
an  overflow  of  rainwater  had  been  trickling 
down  the  outside  wall  behind  the  painting, 
owing  to  the  stoppage  of  a carelessly  placed 
pipe,  a mischance  that  certainly  might  have 
been  avoided  by  that  common-sense  foresight 
which  is  bred  of  a sound,  methodical  custom. 
So  in  sgraffito  work  there  is  no  popular  craft 
tradition  to  avert  chances  of  failure  owing 
to  damp  walls,  and,  consequently,  the  reputa- 
tion of  the  method  suffers.  I believe  there 
is  no  method  of  wall  decoration  that  will 
stand,  unless  you  first  make  sure  of  a dry 
wall. 

An  inside  wall  is  damp  either  because  the 
pointing  is  defective,  or  because  the  material 
of  which  it  is  built  is  porous,  or  because  the 
rain  is  not  properly  carried  from  the  roof  to 
the  ground,  or  because  there  is  a body  of  damp 
earth  against  some  portion  of  the  wall. 

To  re- point  with  Portland  cement  is  a simple 
matter,  but  a wall  built  of  porous  material 
should  always  be  looked  upon  with  suspicion. 
Where  practicable,  the  best  thing  to  be  done 
is  to  build  a four-inch  brick  wall  inside,  in 
front  of  the  damp  wall,  leaving  a space  for 
ventilation  between  the  two  walls. 

Professor  Church  tells  me  that  he  has 
applied  a silicate  wash  to  porous  stone,  and 
has  obtained  successful  results  thereby;  or, 
again,  the  difficulty  may  be  met  by  an  outside 
coat  of  stucco. 

As  to  the  danger  of  which  I have  already 
spoken,  namely,  the  arrangement  of  the 
rain-water  pipes,  each  case  must  suggest 
its  own  remedy ; the  main  object  in  all, 
however,  being  to  prevent  the  chance  of  an 
overflow  running  down  the  outside  of  your 
decorated  wall. 

If  you  are  troubled  by  ground  damp,  it 
should  be  remembered  that  moisture  arises 
more  from  the  earth  against  the  walls  than 
from  that  beneath  the  foundations,  conse- 
quently a damp  course  should  always  be 
placed  above  the  top  level  of  the  ground  line. 
Where  possible,  it  is  better  that  the  earth 
should  be  cleared  away,  say,  two  feet  from 
the  wall,  down  to  below  the  level  of  the 
footings,  and  then  such  trench  filled  in  with 
concrete  or  stones  ; if  with  the  latter,  the 
drainage  should  be  properly  provided  for. 

Care  should  be  taken  in  using  Portland 
cement  that  it  should  not  be  quite  fresh  from 
the  kiln,  in  which  case  a certain  shrinkage 


may  attend  its  setting,  and  cracks  appear  on 
the  work.  Specially  may  this  be  the  case  if 
the  wall  surface  which  you  are  plastering 
should  be  uneven,  and  your  coarse  coat  con- 
sequently vary  in  thickness.  It  is  perhaps 
well  to  add  that  you  should  only  get  cement 
from  the  best  makers. 

Imperfect  adherence  of  the  coarse  coat 
to  the  wall  arises  either  from  not  properly 
cleaning  out  the  mortar  joints  or  from  not 
giving  the  wall  sufficient  water,  or,  in 
the  case  of  an  uneven  wall,  and  con- 
sequently a coarse  coat  of  increased  thick- 
ness, from  the  stuff  “bagging” — that  is, 
being  forced  from  the  wall  by  pressure  from 
above.  Such  a defect  may  always  be  found 
out  by  sounding  the  surface  of  the  coarse  coat 
when  set,  and  the  wall  should  be  thus  tested 
before  following  on  with  the  other  coats. 
Should  you  discover  such  fault  as  I have  been 
describing,  it  is  best  to  cut  out  the  faulty  spot 
with  a sharp  chisel,  and  then  make  good.  In 
any  case  of  cutting  about  a wall  after  the 
plastering  is  on,  no  hammering  or  knocking 
about  should  be  permitted,  as  the  key  of  the 
plaster  by  which  it  is  clenched  to  the  wall  may 
be  seriously  shaken.by  such  rough  usage.  Im- 
perfect adhesion  of  the  final  coat  may  also  be 
discovered  by  sounding  the  wall  surface  in  the 
manner  suggested,  and  the  remedy  must  be 
the  same. 

Draughts  and  summers’  sun  are  dangers 
which  must  be  guarded  against,  as  they  tend 
to  dry  out  the  plaster  before  it  has  time  to  set. 
On  the  other  hand,  your  plaster  will  some- 
times “go  off”  too  slowly,  that  is,  not  get 
sufficiently  steady  and  firm  to  take  its  proper 
face  ; and  it  is  very  trying  to  your  patience  to 
be  obliged  to  sit  and  wait  till  your  ground  is 
ready  for  you.  However,  plaster  should 
always  be  allowed  to  take  its  own  time ; and 
more  haste  will  mean  worse  speed,  should  you 
try  to  begin  “ scratching  ” too  soon. 

I fear  that  this  portion  of  my  paper  must 
sound  very  depressing  to  my  audience.  But 
since  all  the  above  causes  of  failure  may  with 
certainty  be  prevented  by  methodical  fore- 
sight, perhaps  this  gloomy  narration  may  be 
of  service  to  future  workers  in  sgraffito. 
Failures,  properly  considered,  are  but  the 
first  steps  towards  success.  “ The  man  who 
never  made  mistakes  never  made  anything.” 
So  said  Mr.  Phelps.  And  this  saying  is  just 
as  true  of  workers  in  the  arts  and  crafts  as  of 
workers  in  statecraft. 

And  now,  in  conclusion,  I would  say  a few 
words  respecting  the  manner  of  design  which 
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seems  to  be  permitted  or  suggested  by  this 
simple  method. 

That  the  manner  should  be  founded  upon  a 
frank  acceptance  of  line,  and  upon  simple 
contrasts  of  light  against  dark  or  dark  against 
light,  is  a saying  that  will  scarcely  be  dis- 
cussed ; but  as  to  the  results  to  be  achieved 
by  means  of  sgraffito — that  is  to  say,  by  means 
of  incised  work— here  designers  will  be  divided, 
and  we  shall  find  ourselves  taking  sides. 

Shall  our  centre  of  aim  be  the  production  of 
a sumptuous  background,  in  the  manner  of 
such  and  such  a style,  and  keeping  rigidly  to 
one  plane  ? Or  shall  a more  graphic  manner 
be  adopted,  and  the  artist  express  his  sense  of 
the  joy  of  life,  or  the  sorrow  of  life,  or  the 
beauty  of  life  within  the  limits  imposed  by  his 
simple  means  of  expression  ? 

One  side  seems  to  say,  “ Be  not  deceived ; 
you  are  but  foolish  fellows  who  think  to  pro- 
duce anything  new  in  the  ancient  arts  of 
design.  It  has  all  been  done  before.  The 
designer  who  most  cunningly  plies  his  scissors 
in  the  beautiful  storehouse  of  the  past,  and 
who  most  judiciously  applies  paste  to  the 
results  of  his  labours,  he  is  the  man  to  represent 
the  scientific  self-conscious  art  of  the  waning 
19th  century.’  ’ 

The  other  side  seem  to  say,  “ Beware  of 
scissors  and  paste.  Fresh  feeling  or  percep- 
tion is  the  test  which  decides  whether  a design 
is  a vital  expression  or  a scientific  exercise. 
Let  us  use  the  methods  of  the  past  as  a 
medium,  just  as  a poet  of  to-day  uses  the 
metrical  language  of  tradition  to  express  his 
present  perceptions  of  the  joy,  the  sorrow,  or 
the  beauty  of  life.  It  is  good  that  the  poet 
should  be  skilled  in  all  methods  of  versifica- 
tion, but  it  is  not  the  one  thing  needful.  It  is 
not  his  centre  of  aim.  So  for  designers,  it  is 
good  that  we  should  study  the  glorious 
achievements  of  the  past,  and  thereby  learn 
certain  guiding  principles  true  for  all  time ; 
but  our  own  manner  of  production  must  first 
depend  upon  Mother  Nature,  seen  with  fresh 
feeling  or  perception.” 

Indeed,  the  motive  of  all  most  beautiful 
graphic  expression  springs  from  fresh  vision, 
wonder,  and  enjoyment ; and  this  is  a counsel 
of  perfection  which  he  who  lingers  may  learn 
from  the  fragments  of  bygone  arts  which  have 
survived  the  decay  of  time  and  the  destruction 
of  man.  Splendid  story-telling  art  has  been 
produced  in  the  past  by  means  of  incised 
surface  decoration,  as  well  as  sumptuous 
backgrounds  (the  cypress  wood  chest  fronts 
and  graffiati  ware  at  South  Kensington 


Museum  bear  witness  to  my  meaning) ; and 
should  the  craft  of  sgraffito  become  more 
popular  in  the  future  than  it  is  at  present,  and 
should  men  again  strive  for  that  combination 
and  unity  of  the  arts  in  production  which  gives 
genius  to  a locality  and  fresh  spirit  to  genera- 
tions of  beholders,  I hope  that  more  artists 
will  then  recognise  the  fair  field  that  sgraffito 
affords  for  design  that  is  not  restricted  to 
repeats,  though  its  means  may  be  scanty,  and 
that  may  be  made  truly  to  belong  to  the  place 
for  which  it  is  specially  intended,  and  where  it 
is  actually  executed. 

But  the  manner  of  doing  this — there  lies  the 
difficulty.  It  is  easy  to  throw  out  a sugges- 
tion or  to  recognise  the  wide  permission  of 
treatments  granted  by  past  examples  of  sur- 
face decoration,  but  to  achieve  real,  ideal 
results  in  any  art  or  craft  is  quite  a different 
matter ; and  truly  it  is  not  from  choice  that 
workers  talk,  for  they  know  well  the  difference 
between  practise  and  precept,  and  they  fear 
lest  the  truth  of  their  professions  may  fail 
owing  to  the  shortcomings  of  their  own  per- 
formances. 


The  paper  was  illustrated  by  a demonstration  of 
the  method  of  cutting  the  sgraffito,  and  by  a number 
of  cartoons  lent  by  the  Science  and  Art  Department. 
Mr.  G.  T.  Richardson  lent  some  specimens  of  sgraffito 
and  a series  of  designs.  Mr.  Sumner  himself  also 
showed  a number  of  designs. 


DISCUSSION. 

Mr.  G.  T.  Robinson  said  he  was  unable  to  add  any- 
thing to  the  paper,  either  with  regard  to  the  process 
or  capabilities  of  this  art,  but  he  might  give  a short 
history  of  its  revival.  At  the  beginning  of  the  16th 
century,  a collector  of  ancient  sculptures  had  the 
highest  praise  in  the  world  of  art,  which  was  then 
arising;  and  when  the  head  of  the  house  of  the 
Medici  was  instructing  his  son,  who  afterwards  be- 
came Pope,  what  he  should  do  to  make  himself 
eminent,  he  told  him  not  to  waste  money  on  gold  or 
jewels,  or  to  array  himself  in  grand  lace,  like  other 
cardinals,  but  to  look  out  for  antiques.  Adopting 
this  advice,  Cardinal  M.  Medici  dug  and  delved 
everywhere  about  ancient  Rome  seeking  for  pieces 
of  sculpture,  and  in  this  way  the  Laocoon  and  many 
other  fine  works  were  discovered ; and  not  only  so, 
but  in  excavating  for  the  baths  of  Titus,  they  found 
a great  number  of  the  old  plaster  decorations,  which 
had  been  covered  up  and  preserved,  and  they  were 
found  to  be  full  of  the  grace  and  spirit  of  the  early 
Roman  work.  From  that  time  began  the  revival  of 
plaster-work.  Many  charming  old  poetic  examples 
were  found  engraved  on  the  tombs,  and  one  man 
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in  particular,  called  Morto  da  Feltro,  from  his  birth- 
place, and  this  habit  of  his  of  exploring  these 
subterranean  abodes  of  the  dead,  might  be  called 
the  re* discoverer  of  this  sgraffito,  for  he  again 
practised  it.  He  went  to  Florence  and  taught  it, 
and  the  old  walls  of  Florence  were  thus  decorated 
in  a charming  manner  for  many  generations. 
Sgraffito  found  its  way,  not  only  over  Europe,  but 
into  England,  about  the  time  of  Henry  VIII. ; 
and  specimens  were  to  be  found  at  Hampton 
Court,  and  many  other  places.  Then  it  fell  into 
desuetude,  and  was  once  more  forgotten.  About  40 
years  ago,  however,  people  again  began  to  agitate 
for  some  other  process  of  decoration,  and  sgraffito 
began  to  rise  again.  Thirty  years  ago  he  had  the 
temerity  to  try  it  on  a wall  at  Dartmouth,  but,  not 
knowing  much  about  it,  he  found  great  difficulties. 
He  let  the  plaster  get  hard,  and  cutting  through  hard 
plaster  to  a coloured  coat  beneath  was  a very  painful 
process,  and  not  a very  satisfactory  one ; and  the 
most  you  could  do  was  to  make  a ragged  edge,  and 
cut  your  hands.  By  and  bye  people  got  to  know 
more  about  it ; then  South  Kensington  took  it  up  ; 
and  from  then  it  went  on  to  the  point  at  which  Mr. 
Sumner  had  dealt  with  it. 

Mr.  H.  Stannus  said  they  were  indebted  to  Mr. 
Robinson,  not  only  for  the  addition  he  had  just  made 
to  the  stock  of  knowledge  on  this  subject,  but  for 
the  admirable  specimens  he  had  brought.  He  was 
an  older  man,  and  commenced  sgraffito  many  years 
before  Mr.  Sumner,  and  even  before  Sir  Henry  Cole 
took  it  up  ; and  to  him,  as  much  as  anyone,  was  due 
the  credit  of  having  been  one  of  the  revivers  of  this 
art  in  England.  He  was  an  able  architect ; but  he 
also  had  great  sympathy  with  the  ornamental  side  of 
that  art,  and  always  sought  opportunity  for  making 
architecture  not  only  beautiful  in  proportion,  true  in 
construction,  convenient  in  plan,  and  perfect  in  sani- 
tary arrangements,  but  also  pleasant  to  the  eye  by 
the  addition  of  those  adjuncts  of  the  applied  arts 
which  tended  so  much  to  beautify  the  work  of  the 
architect  pure  and  simple.  Coming  to  the  paper 
itself,  he  might  add  one  more  to  the  preliminary 
cautions  which  had  been  given,  namely,  that  the  wall 
should  be  well  settled  before  the  work  was  begun, 
otherwise  it  would  be  almost  certain  to  crack  and 
spoil  the  design.  He  proceeded  to  observe  that  the 
grounds  shown  in  the  cartoons  by  the  late  Mr. 
Moody  and  Mr.  Robinson  were  black  or  mono- 
chrome, whereas  Mr.  Sumner  employed  several 
colours,  and  this  seemed  to  him  to  lead  to  some  slight 
defects  in  treatment.  On  a monochrome  ground  the 
design  may  be  made  or  modified  during  the  progress 
of  the  work,  and,  in  the  hands  of  a real  artist,  it  was 
an  advantage  ; but  with  parti-coloured  grounds  the 
design  must  be  made  beforehand,  and  there  is  not 
the  chance  of  much  alteration.  The  variety  of 
colours  gives  a more  pleasing  result,  but,  on  the 
other  hand,  there  must  be  some  slight  loss  of 
freedom.  He  had  great  sympathy  with  this  sgraffito 


work ; on  a wall  it  appeared  more  monumental  and 
more  an  integral  part  of  the  building  than  any  oil 
painting  possibly  could  do.  Just  as  the  carving 
upon  the  frieze  round  the  Parthenon  was  cut  out 
out  of  the  actual  masonry  of  the  wall,  and  so 
appeared  to  be  part  of  the  building  and  not  added 
to  it,  so  in  the  same  way  the  sgraffito  appeared 
to  be  more  part  of  the  actual  building  than 
any  mere  appended  decoration  could  be.  This 
point  was  well  illustrated  in  the  photographs  of 
the  decoration  of  a church  executed  by  Mr.  Sumner. 
For  monumental  and  public  buildings  of  all  kinds, 
therefore,  there  ought  to  be  a great  future  for  this 
kind  of  work.  Ruskin  said  the  greatest  art  in  the 
world  was  done  for  its  place  and  in  its  place.  Ob- 
viously that  which  was  done  for  its  place  must  be 
superior  in  every  quality  that  weut  to  make  any 
object  artistic — to  a picture  which  was  hung  over 
the  sideboard  to-day,  and  might  be  put  anywhere  else 
to-morrow.  When,  in  addition  to  being  done  for  its 
place,  it  was  done  in  its  place,  it  derived  qualities 
from  its  surroundings,  put  into  it  by  the  artist,  which 
could  not  come  in  any  other  manner.  Thus  the 
dictum  of  Ruskin  was  eminently  true  of  sgraffito. 
The  artist,  while  he  could  not  modify  the  colour, 
could  modify  the  feeling — the  amount  of  black  and 
white — and  put  into  it  the  effect  of  the  building 
itself.  He  might  make  cartoons  at  home,  but  when 
he  came  to  put  them  up  in  a church  he  might  find 
that  in  a dark  corner  he  wanted  rather  a broader 
effect,  whereas  in  a lighter  part  he  could  introduce  a 
finer  work.  He  was  pleased  with  the  plea  for 
modernism : all  art  should  be  essentially  of  its 
own  time.  His  view,  to  which  he  wished  to 
commit  no  one  else,  was  that  a man  to  whom 
was  committed  the  talent  ought  to  represent  the 
life  of  this  century  in  the  centuries  that  were 
coming.  His  duty  was  not  towards  some  event 
which  happened  in  bygone  days,  but  with  the  things 
which  were  happening  to-day.  There  were  as  great 
and  noble  things  happening  every  day  in  England — 
even  in  London — as  ever  happened  at  any  period  of 
the  world’s  history ; and  all  the  great  artists  owed 
their  greatest  work— (with  the  exception  of  Bible 
events,  which  belonged  to  all  time) — to  the  events 
of  their  own  time.  Sgraffito  was  essentially  an  art 
which  lent  itself  to  this  time,  and  he  was  much 
pleased  to  see  the  thoroughly  modern  manner  in 
which  Mr.  Sumner  had  employed  it  in  the  decora- 
tion of  churches.  He  trusted  he  would  continue  in 
the  same  course,  and  that  his  work  would  remain  for 
many  generations,  and  give  our  descendents  in  the 
future  some  idea  of  our  19th  century  mural  decora- 
tive art. 

Mr.  Cobden  Sanderson  said  it  was  very  interest- 
ing to  hear  the  history  of  the  resuscitation  of  this 
art,  and  he  wished  he  could  add  anything  to  the  dis- 
cussion ; but  the  only  thing  which  occurred  to  him, 
as  it  always  did  whenever  he  was  present  at  a lecture 
on  art,  was  the  extreme  interdependence  not  only  of 
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all  the  crafts  one  upon  another,  but  of  all  the  indus- 
tries which  lay  at  the  basis  of  the  fine  arts  them- 
selves. There  seemed  to  be  an  almost  superhuman 
task  in  hand  whenever  some  great  work  was  under- 
taken, the  whole  burden  and  direction  of  which 
seemed  to  fall  on  the  one  man  whose  genius  had  de- 
signed it.  If  one  could  instil  into  the  plumber, 
the  bricklayer,  and  even  the  labourer,  some  concep- 
tion of  the  whole  work  of  which  he  was  doing  a 
humble  part,  they  might  hope  that  some  of  the  great 
ideas  which  were  in  the  minds  of  artists  might 
have  an  adequate  result.  It  seemed  impossible,  at 
present,  to  get  that  consensus  of  feeling  and  aim, 
and  he  did  not  know  how  to  achieve  it,  except  by 
steps  which  it  would  not  be  proper  to  allude  to  there. 
He  had  been  much  interested  in  Mr.  Sumner’s  re- 
marks on  the  style  of  design  to  be  adopted,  and  was 
almost  inclined,  at  first,  to  approve  of  the  suggestion 
-of  going  back  to  the  past,  and  selecting  the  finest  ex- 
amples for  reproduction ; but  whenhe  came  to  the  alter- 
native, to  what  might  be  called  the  inspired  side  of  art, 
the  depicting  of  fresh  things — things  which  were 
always  the  same  and  yet  were  always  different — he 
felt,  as  he  thought  all  must,  that  design  was  really 
invention;  it  was  a new  way  of  saying  old  things, 
and  if  it  was  not  something  fresh  it  was  hardly  worth 
while  doing  it  at  all.  He  did  not  see  the  necessity 
for  the  ornamentation  of  a thing  in  itself;  we  did 
not  live  by  it.  It  seemed  a superfluous  addition  to  a 
useful  thing  unless  it  were  the  expression  of  a man’s 
primary  apprehension  of  this  wonderful  universe,  or 
some  portion  of  it,  round  about  him.  He  should  be 
inclined  to  say  “ Abstain  from  decorating  a useful 
thing,  let  it  stand  on  its  own  merits  ; but  if  you  feel 
any  joy  in  adding  to  its  utilitarian  side,  if  you  love  it, 
and  have  some  method  of  expressing  your  love,  then 
<io  it,  and  you  will  then  nDt  only  enjoy  it  more  your- 
self, but  all  who  see  it  will  enjoy  it  in  a higher  way.” 
How  this  was  to  be  done  he  hardly  knew.  There 
was  an  immense  machinery  at  South  Kensington, 
but  he  was  somewhat  doubtful  as  to  the  results  it  was 
achieving.  Perhaps  the  field  must  be  cleared  by  a 
little  abstention,  and  then  in  time  to  come  the  people 
would  be  able  to  take  a fresh  view  of  things. 

Ths  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Sumner,  said  the  subject  of  his  paper  was  not 
much  known,  and  yet  it  had  an  interest  of  its  own, 
and  was  deserving  of  some  attention;  and  he  was 
glad  to  hear  from  the  discussion  that,  in  the  opinion 
of  some  of  the  speakers,  there  was  a future  in  this 
country  for  that  beautiful  art.  It  was  rather  dis. 
couraging  to  hear  that  its  modern  representative 
in  this  country  was  the  delineation  of  stone  blocks 
on  a wall  of  plaster  by  what  was  called  jointing, 
especially  when  one  remembered  that  in  the  16th 
century  the  art  attained  some  degree  of  perfec- 
tion. He  hoped,  however,  that  this  renaissance 
hoped  for  here  might  turn  out  to  be  a fact. 
The  process  itself  might  be  divided  into  two— the 
artistic  and  the  mechanical — and  while  the  former 


had  a claim  upon  one’s  sympathy,  the  mechanical 
part  seemed  rather  lacking  in  that  respect.  How- 
ever good  and  imaginative  the  design  might  be,  it 
had  to  be  translated  into  absolute  mechanical  opera- 
tion before  it  was  presented  to  the  public  eye,  and 
thereby  some  of  the  artistic  feeling  of  the  design 
itself  might  be  lost.  Other  modes  of  wall  decoration 
were,  perhaps,  less  open  to  objection.  One  of  the 
sights  of  W indsor  was  the  Albert  Chapel,  which  was 
lined  with  marble,  and  that  marble  was  incised  or 
scratched  by  Baron  Trechetti.  There  you  had  the 
absolute  work  of  the  artist  himself,  without  any 
mechanical  process.  It  was  the  work  of  his  own 
fingers,  just  the  same  as  a great  picture  was  the 
work  of  the  painter.  In  sculpture,  again,  the  artist 
made  his  design  in  clay,  and  then  turned  it  over  to  a 
mechanic  to  bring  it  very  nearly,  but  not  quite, 
to  the  right  form ; and  before  the  statue  was 
finished,  it  had  again  the  artist’s  own  work 
upon  it.  They  would  all  agree  with  Mr.  Stannus 
that  it  was  very  desirable  that  decorations,  whatever 
they  might  be,  should  be  as  much  as  possible  part  of 
the  structure,  and  executed  in  situ , under  the  con- 
ditions, distances,  points  of  sight  and  atmosphere 
under  which  they  would  be  seen.  He  lately  heard  an 
interesting  paper  at  the  Institute  of  British  Archi- 
tects, by  Colonel  Jacob,  describing  some  artistic 
work  in  a building  at  Jeypore,  erected  under  his 
direction  for  the  Maharajah,  in  which  all  the  enrich- 
ments and  mouldings  were  put  up  in  plastic  material 
and  executed  in  situ.  Mr.  Sanderson  had  laid  down 
what  all  would  receive  as  an  axiom,  that  while  the 
principles  of  art,  and  even  expression  to  a certain 
extent,  might  be  considered  catholic  and  intelligible 
to  all  time,  when  they  represented  the  feeling  and 
passions  common  to  all  mankind,  yet  the  particular 
expression  of  that  art  should  be  identified  as  much 
as  possible  with  the  age  in  which  it  was  executed  ; in 
order  that  it  might  become  historical  and  interesting 
to  those  who  came  after,  just  as  the  characteristic  work 
of  past  ages  was  interesting  to  us.  He  was  sorry  to 
say  he  had  not  recently  seen  the  examples  of  sgraffito 
at  South  Kensington,  but  he  was  very  pleased  to 
hear  that  even  those  in  the  open  air  had  not  suffered 
from  the  English  climate.  He  thought  all  would 
agree  with  his  concluding  remarks  in  depreciation  of 
mere  copying,  in  which  he  drew  the  distinction 
between  vital  expression  and  scientific  exercise. 
Personally,  he  had  not  had  anything  to  do  with  this 
art,  nor  did  he  remember  any  examples  of  it  in 
Italy,  where  he  supposed  it  was  chiefly  carried  on, 
and  it  would  have  been  very  interesting  if  some 
specimens  or  reproductions  of  ancient  examples 
could  have  been  given. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Sumner,  in  reply,  desired  to  thank  the 
authorities  at  South  Kensington  for  their  courtesy 
in  sending  the  cartoons  representing  some  of  the 
designs  carried  out  there,  and  Messrs.  Trollope  for 
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the  fine  display  of  cartoons  and  specimens  of  work 
executed  under  the  learned  direction  of  Mr.  G.  T. 
Robinson  which  they  had  courteously  lent  for  exhibi- 
tion. In  reply  to  Mr.  Stannus,  he  would  say  that  with 
the  variously  coloured  ground  you  could  not  alter  the 
figure  work  or  the  main  character  of  the  design,  but 
the  borders  and  ornamentation  might  be  varied, 
and  he  constantly  did  so  in  carrying  out  the  work,  m 
order  to  suit  the  building.  It  was  no  doubt  rather 
a heavy  task  for  one  man,  as  Mr.  Sanderson  said,  to 
look  after  everything,  but  most  plasterers  did  their 
work  commercially,  which  was  a very  different  thing 
from  doing  it  artistically.  They  wanted  to  do  it  as 
quickly  as  possible,  and  the  artist  wanted  to  do  it  as 
soundly  as  possible.  You  must  understand  the  whole 
business,  and  see  that  your  orders  were  really  carried 
out.  He  could  assure  the  Chairman  that  the  whole 
of  the  work  was  artistic;  true,  he  had  an  able 
assistant,  but  he  himself  was  entirely  responsible  for 
the  whole  thing  from  beginning  to  end.  There  was 
more  art  in  doing  the  real  work  than  in  drawing  the 
cartoons,  which  he  did  not  consider  artistic,  as  a 
design  of  that  sort  was  not  suitable  for  carrying  out 
on  paper,  but  it  was  suitable  for  plaster.  The  cartoon 
was  only  the  means  to  an  end.  In  conclusion,  he 
would  draw  especial  attention  to  the  good  effect  pro- 
duced in  certain  cases  oy  the  introduction  of  a little 
mosaic  work,  to  add  lustre  to  the  work. 


TENTH  ORDINARY  MEETING. 

Wednesday,  February  nth,  1891  ; the 
Duke  of  Abercorn,  C.B.,  President  of  the 
Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Buckeridge,  Walter,  13,  Durham-terrace,  West- 
boume-park,  W. 

Codd,  John,  16,  Hill-road,  St.  John’s-wood,  N.W. 
Crews,  Arthur  E.,  41,  Portman-square,  W. 

Green,  George  William,  42,  Duke-street,  S.W. 
Hunter,  George  B„  Wallsend-on-Tyne. 

Newton,  Ernest,  14,  Hart-street,  Bloombsury- square, 
W.C. 

Stead,  John  Edward,  5,  Zetland-road,  Middles- 
borough. 

Trezise,  J.  M.  G.,  Moreton-house,  Redruth,  Corn- 
wall. 

Williams,  Montague  Scott,  J.P.,  Woolland-house, 
near  Blandford,  Dorset. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Butterworth,  John  Cyrus,  18,  Finch-lane,  E.C. 
Cannell,  Henry,  Swanley-j unction,  Kent. 

Clan  william,  Earl  of,  K.C.B.,  K.C.M.G.,  32,  Bel- 
grave-square,  S.W. 

Evans,  John  Henry,  Fairlight-villa,  Elsworthy-road, 
Primrose- hill,  N.W. 


Ranken,  Charles,  Stockton-road,  Sunderland. 
Walker,  J.  M.,  Mancunium,  Anerley,  S.E. 

The  paper  read  was — 

THE  PROPOSED  IRISH  CHANNEL 
TUNNEL. 

By  Sir  Roper  Lethbridge,  K.C.I.E.,  M.P. 

When  the  Council  of  the  Society  of  Arts  did 
me  the  honour  of  asking  me  to  read  a paper  on 
the  proposed  Irish  Channel  Tunnel  before  the 
Society  of  Arts,  I gladly  accepted  their  invita- 
tion ; for  I know  of  no  better  way  of  starting 
public  discussion,  and  arousing  public  opinion 
about  the  advantages  of  such  an  enterprise  as 
that  of  which  I am  to  speak  to-night. 

If  an  Irish  Channel  Tunnel  is  ever  to  be 
built,  at  least  in  our  time,  it  will  have  to  be 
built  largely,  in  the  first  place,  at  the  cost  or 
with  the  guarantee  of  the  State,  as  a great 
public  work  of  national  and  imperial  import- 
ance. No  Government  will  ever  spontaneously 
undertake  such  an  enterprise.  No  Govern- 
ment will  ever  dare  even  to  suggest  such  an 
expenditure,  or  such  a risking  of  the  tax- 
payers’ money,  unless  it  be  forced  to  do  so  by 
a great  volume  of  public  opinion  throughout 
the  country.  My  paper  to-night  does  not  pre- 
tend to  be  more  than  a very  humble  and  pre- 
liminary effort  to  draw  public  attention  to  the 
subject. 

To  myself,  as  a Member  of  Parliament,  it  is 
a great  pleasure  to  be  able  to  speak  on  any 
Irish  subject  that  cannot  by  any  possibility 
lend  itself  to  partisan  treatment  from  a political 
point  of  view.  I observed  the  other  day  thatr 
at  a meeting  held  at  Cork  to  consider  the 
Transatlantic  Mail  Service,  one  of  the  resolu- 
tions was  supported  in  turn  by  Irish  gentle- 
men of  such  divergent  political  opinions  as 
Mr.  Maurice  Healy,  M.P.,  Mr.  Penrose  Fitz- 
Gerald, M.P.,  and  Mr.  Flynn,  M.P.  It  is 
pleasant  to  see  union  such  as  this  ; and  I am 
very  confident  that  not  only  Irishmen,  but  also 
Englishmen  and  Scotchmen,  of  all  shades  of 
political  opinion— whether  they  may  ultimately* 
think  that  any  form  of  the  scheme  I suggest 
is  feasible  or  not— will  sympathise  with  the 
objects  I have  in  putting  it  forward. 

I wish  at  once  to  say  that  I shall  not  attempt 
to  form  a judgment  or  express  an  opinion  on 
the  details,  whether  of  cost  or  of  feasibility,  of 
any  particular  scheme  for  an  Irish  Channel 
Tunnel.  I am  well  aware  that  the  judgment 
of  the  country  will  ultimately  have  to  be  satis- 
fied in  regard  to  every  such  detail,  before  any 
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real  or  powerful  public  opinion  in  favour  of 
any  scheme  will  be  formed.  But,  on  this  side 
of  the  Irish  Channel,  we  have  not  yet  arrived 
at  the  stage  when  such  details  can  be  usefully 
discussed.  I venture  to  think  that,  if  some 
public  interest  can  be  aroused  in  the  general 
outlines  of  the  various  schemes  that  have  been 
suggested,  we  shall  have  done  good  work  this 
evening.  And  then,  if  my  audience  to-night, 
and  the  public  that  is  behind  them,  decide  that 
it  is  very  necessary  to  have  a Channel  Tunnel, 
the  next  step  will  be  for  a Royal  Commission 
to  thresh  out  the  details. 

In  Ireland  they  have  already  developed  the 
idea  to  a further  stage,  and  have  been  profit- 
ably discussing  details.  At  a most  important 
meeting  held  in  Belfast  last  October,  under 
thfe  presidency  of  the  Mayor,  Mr.  Barton,  a 
civil  engineer  of  distinction,  expounded  a 
scheme  for  a tunnel  by  what  seems  to  be  a 
most  hopeful  route,  “ by  taking  a line  from 
Islandmagee,  running  north-east  by  east,”  to 
the  coast  of  Wigtownshire.  The  well-known 
name  of  Mr.  McCullough  has  long  since  been 
identified  with  a proposal  to  construct  the 
tunnel  between  Whitehead  and  Portpatrick. 
Then  there  is  the  northerly  route,  by  way  of 
Cantyre — by  far  the  shortest  sea  route,  and 
brought  forward  some  years  ago  by  Mr.  W. 
Scott  and  Mr.  Livingston  Macassey.  A fourth 
route  has  found  supporters — from  Donaghadee 
to  Portpatrick — but  there  is  a deep  depression 
or  trough  running  across  that  route  near  the 
Scottish  shore,  and  giving  the  enormous 
depth  of  900  feet  to  the  channel,  that  would 
entail  terribly  heavy  gradients,  lengthened 
approaches,  and  such  difficulties  of  construc- 
tion as  would  make  the  expense  impossible. 

Besides  these  four  routes  for  a tunnel,  a most 
ingenious  device  for  through  communication 
was  last  year  suggested,  and  its  details 
worked  out  at  some  length,  by  Mr.  Maxton, 
at  a meeting  of  the  Belfast  Natural  History 
and  Philosophical  Society.  This  was  to  be  by 
means  of  a submerged  tubular  bridge,  with  its 
roadway  at  a depth  of  60  feet  below  the  level 
of  the  water. 

I may  quote  a very  brief  description  : — 

“ The  tube  was  described  to  be  of  circular  or 
elliptical  form,  made  of  steel  plate,  and  coated  on 
the  outside  with  cement  or  other  protection  against 
corrosion.  Within  the  outer  shell  a rectangular 
inner  tube  was  to  be  formed,  and  in  this  the  road- 
way was  to  be  laid.  The  bridge  was  to  be  con- 
structed in  400  feet  lengths,  made  complete  for 
launching.  Special  arrangements  were  suggested 
for  attaching  the  lengths  together  under  water,  and 


the  whole  structure  was  to  be  kept  in  position  by 
means  of  chains  and  anchors.  At  intervals  of  500 
feet  were  water-tight  doors,  so  arranged  as  to  close 
in  cases  of  emergency  ; the  rear  of  the  trains  to  be 
so  designed  as  to  act  as  a piston,  in  order  that,  in 
case  of  an  inrush  of  water,  the  train  might  be  forced 
out  of  the  tube.  Necessary  ventilation  would  be 
secured  by  means  of  the  motion  of  the  trains.  Mr. 
Maxton  estimates  the  cost  of  the  bridge,  complete, 
at  ^5,250,000.  The  trains  using  the  bridge  were  to 
be  operated  by  electricity,  or  compressed  air.” 

A Channel  Bridge,  after  the  fashion  of  that 
glorious  erection  the  Forth  Bridge,  only  multi- 
plied several  times,  has  been  spoken  of  as  a 
possibity  of  the  dim  and  distant  future.  So, 
too,  has  a Causeway,  to  be  laid  down  after  the 
fashion  of  the  Plymouth  Breakwater,  and  only 
thirteen  times  the  length  of  that  prodigious 
structure.  But  though  no  one,  after  the  recent 
exploits  of  engineering  and  audacity,  would 
dare  to  call  either  of  these  proposals  im- 
possible, yet  it  is  obvious  that  neither  the  one 
nor  the  other  is  at  all  likely  to  take  the  place 
of  a tunnel. 

No  one  who  has  followed  the  course  of 
the  discussion  on  the  proposed  Channel  Tunnel 
between  England  and  France — a discussion 
which  the  energy,  the  ability,  and  the  tenacity 
of  Sir  Edward  Watkin  threaten  to  make 
perennial — can  doubt  for  a moment  the  perfect 
feasibility  of  a submarine  tunnel  being  con- 
structed, and  being  worked,  for  almost  un- 
limited distances.  It  is  simply  a question  of 
cost.  Drainage,  pumping,  ventilation — it  is 
all  a question  of  cost. 

So  far  as  the  amount  of  that  cost  depends 
on  the  nature  of  the  rocks  to  be  cut  through, 
the  testimony  of  Professor  Hull,  the  head  of 
the  Geological  Survey,  in  regard  to  the  nature 
of  the  geology  of  the  adjacent  coasts,  is  con- 
clusively in  favour  of  the  probability  of  easy 
working.  But  however  that  may  be,  there  is 
no  doubt  that  the  hardest  rocks  yield  to  modern 
rock  drills  and  modern  explosives  far  more 
easily  than  the  softest  formerly  did  to  the 
appliances  of  our  fathers.  We  can  “ caulk” 
or  “case”  the  most  obstinate  fissures.  We 
can  roll  out  the  tube  in  which  we  live  and 
work  as  we  go  along. 

This  is  what  Professor  Hull  says  of  the 
physical  difficulties  to  be  encountered  : — 

“ The  question,  not  perhaps  of  the  practicability 
of  the  tunnel,  but  of  its  cost,  certainly  depended 
largely  upon  the  nature  of  the  strata  which  would  be 
encountered.  It  might  be  asked,  How  was  it  possi- 
ble to  form  any  idea  of  the  stratification  beneath 
such  a wide  expanse  of  sea  ? In  attempting  to  form 
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a conclusion  on  such  a point,  they  must  of  course  be 
guided  by  the  character  of  the  strata  in  the  surround- 
ing land  surfaces.  He  felt  satisfied  that  in  this  case 
the  data  were  sufficient  to  enable  them  to  arrive 
approximately  at  a fair  estimate  of  the  nature  of  the 
rocks  and  strata  to  be  encountered  in  making  the 
tunnel.  Partly  from  actual  knowledge  of  the  strati- 
fication as  gained  by  the  Geological  Survey  of 
Ireland  and  Scotland,  and  partly  from  older  sources, 
he  would  endeavour  to  describe  and  trace  the  strata 
on  the  tunnel  line.  The  general  succession  of  the 
strata  on  the  Antrim  side  many  of  those  present 
would  doubtless  be  familiar  with.  The  newest  of 
them  was  of  course  the  great  tabular  basaltic  forma- 
tion which  covers  the  surface  of  Antrim.  This  rests 
upon  the  white  limestone  of  the  chalk  formation, 
and  that  again  upon  the  representative  of  the  lias 
and  rhaetic  formations  which  are  very  meagrely  re- 
presented in  this  part  of  the  country.  These  strata 
in  turn  rest  upon  the  new  red  marl,  and  this  again 
upon  the  new  red  sandstone.  This  series  of  strata 
belong  to  the  secondary  formation  of  rocks.  In 
entering  the  surface  at  the  commencement  of  the 
channel,  where  it  would  join  the  Northern  Counties 
Railway,  they  would  pass  into  the  red  marl 
formation.  It  was  quite  possible  they  would 
have  no  other  strata  throughout.  There  were, 
however,  sometimes  associated  with  these  red 
marls  beds  of  gypsum  and  rock-salt,  such  as  were 
found  at  Carrickfergus.  At  first  he  was  appre- 
hensive that  those  beds  of  rock-salt,  such  as  at 
Duncrue,  might  be  a serious  difficulty  in  the  con- 
struction of  the  tunnel ; but,  on  reconsideration,  he 
had  abandoned  that  view,  because,  if  they  were  there 
at  all,  which  was  not  quite  certain,  they  had  been 
there  for  incalculable  ages,  and  the  tunnel  would  not 
reach  them,  being  not  at  a sufficient  depth.  On  the 
eastern  coast  of  Islandmagee  they  would  encounter, 
doubtless,  one  or  two  of  those  “faults,”  or  fissures, 
by  which  the  strata  are  let  down  or  displaced  ; but 
it  was  very  uncertain  whether  the  displacement  would 
be  sufficiently  great  to  cause  them  any  inconvenience 
at  all ; and,  from  what  had  fallen  from  Mr.  Barton, 
it  seemed  tolerably  clear  that  in  any  case  they  need 
not  fear  any  great  influx  of  water,  because  the  fissures 
would  be  sealed  rather  than  open  ones.  They  might 
have,  in  tunnelling  from  Islandmagee,  a long  distance 
of  this  new  red  marl  substituted  by  the  new  red  sand- 
stone where  the  strata  were  let  down  by  the  fissures. 
The  distance  through  these  marls  would  be,  he  had 
concluded,  about  five  or  six  miles  from  the  coast. 
The  tunnelling  through  them  would  be  extremely 
easy,  and  would  mean  a large  reduction  upon  the 
estimate  for  the  ordinary  rock  boring.  After  leaving 
the  new  red  sandstone  formation,  somewhere  about 
one-third  of  the  distance  across,  they  would,  in  all 
probability,  have  throughout  the  entire  remaining 
distance  the  rocks  of  the  lower  Silurian  system ; and 
the  geology  of  the  coast  of  Wigtownshire  indicated 
that  these  Silurian  strata  would  continue  to  the  point 
where  the  proposed  tunnel  would  emerge.  In  con- 


clusion, he  might  say  that  he  felt  perfectly  satisfied 
there  were  no  geological  difficulties  likely  to  be 
encountered  in  the  construction  of  the  tunnel  which 
engineering  skill  would  not  be  fully  able  to  meet.” 

This  is  evidence  of  the  first  importance, 
when  we  consider  Professor  Hull’s  official 
position  and  great  attainments.  And  it  does 
seem  to  me  that  the  experience  gained  in  the 
construction  of  the  Mersey  tunnel  demon- 
strates not  only  that  we  can  construct  and 
work  sub-aqueous  tunnels  with  perfect  certainty 
and  safety ; but  when  its  cost  is  compared 
with  that  of  other  long  tunnels,  we  see  that 
the  tendency  of  modern  discovery  is  greatly  to 
diminish  the  cost  of  such  works  per  mile.  At 
the  same  time,  it  must  be  admitted  that  the 
Severn  Tunnel,  on  the  other  hand,  has  proved 
unexpectedly  difficult  and  costly  ; and  its  de- 
tails ought  to  warn  those  who  take  up  the 
Channel  Tunnel  that  unforeseen  difficulties 
may  occur.  Once  more,  it  is  a question  of 
cost ; and  the  following  Table  shows  that  the 
general  tendency  is  for  this  cost  to  diminish  as 
time  goes  on  : — 


Table  of  Expense  of  Long  Tunnels. 


Date. 

Name. 

Length 
in  miles. 

Cost 
per  mile. 

1851  to  1871  . . 

Mount  Cenis 

7.97 

£ 

394,240 

1872  to  1882  . . 

St.  Gothard 

9-3I 

249,920 

1880  to  1884  . . 

Arlberg 

6*36 

190,080 

1885  

Mersey 

I 

140,800 

.... 

Severn 

4 

500,000 

Putting  aside  the  Donaghadee  Tunnel— its 
cost  has  been  estimated  at  ^16,000,000— as 
clearly  out  of  the  question,  there  remain  the 
three  other  suggested  tunnels — Mr.  M’Cul- 
lough’s,  Mr.  Barton’s,  and  Messrs.  Scott  and 
Macassey’s — as  well  as  Mr.  Maxton’s  proposal 
for  a submerged,  tubular,  buoyant  bridge. 
And  it  seems  that  the  cost  of  these  are 
variously  estimated  at  from  ^5,250,000  up  to 
^10,000,000.  For  a sum  within  these  limits,  or 
not  largely  exceeding  the  higher  limit,  there 
seems  to  be  no  doubt  whatever  that  the  tuuuel 
can  be  made,  and  that  we  can  have  through 
trains  from  London  and  Glasgow  to  London- 
derry, Galway,  and  the  West  of  Ireland.  Mr. 
Macassey,  in  an  admirable  pamphlet  (price  6d.) 
on  the  subject,  published  by  Forrest,  of  Glas- 
gow, and  Mullan  of  Belfast,  only  three  months 
ago,  has  stated  very  fully  and  carefully — and 
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as  I think  with  perfect  fairness  and  impar- 
tiality-all the  £ros  and  the  cons  of  these 
various  schemes  respectively.  Of  the  pro- 
posed Whitehead  and  Portpatrick  Tunnel,  or 
Mr.  M’Cullough’s  scheme,  Mr.  Macassey 
tells  us : — 

“The  length  of  sea  tunnel  would  be  23 J miles, 
and  land  approaches  si  miles,  making  in  all  some 
27  miles ; the  greatest  depth  of  sea  bottom  being 
650  feet.  The  ruling  gradient  to  be  1 in  58,  and  the 
estimated  cost  would  be  about  ^7,000,000;  but  if 
Mr.  Barton’s  figures  of  ^300,000  per  mile  be  taken, 
the  cost  would  amount  to  to  ^8,100,000.  The 
author  of  this  proposal  claims  that  the  tunnel  as 
suggested  would  be  more  conveniently  situated  with 
respect  to  the  existing  railway  than  any  other  more 
southerly  or  more  northerly  route ; that  it  is  the 
shortest  route  with  good  gradients ; and  further  that 
the  cost  would  not  be  excessive.” 

Of  the  Cantyre,  or  most  northerly  route — 
the  one  favoured  by  Mr.  Macassey  himself — 
that  gentleman  says 

“The  total  length^of  sea  tunnel  is  only  some  141- 
miles,  and  the  total  length,  with  approaches,  some 
24  miles.  Not  only  is  this  the  shortest  possible  route, 
but  the  sea  portion  is  little  more  than  one-half  the 
sea  length  of  Mr.  Barton’s  tunnel.  The  tunnel  to  be 
for  a double  line  of  rails,  with  a ruling  gradient  of 
1 in  60,  but  having  level  stretches  of  half-a-mile 
each  at  intervals,  an  arrangement  much  more  satis- 
factory than  a long  length  c f gradient,  even  when  the 
latte!  is  so  easy  as  1 in  75.  Connecting  lines  of 
railway  would  be  required  on  both  the  Scotch  and 
Irish  side.  In  the  former  case  a new  line  from  the 
Mull  of  Cantyre,  by  Campbeltown  round  by  Inverary, 
and  connected  to  the  West  Highland  Railway  now 
being  made,  at  a point  south  of  Crianlarich.  The 
total  length  of  the  new  line  would  be  about  100 
miles.  Then  there  would  be  the  Belfast  connection 
of  some  24  miles  to  Larne,  and  a connection  to 
Londonderry  by  junction  with  the  Northern  Counties 
Railway  at  Ballymoney,  the  length  of  this  branch 
being  20  miles.  Nothing  has  been  done  by  the 
advocates  of  this  route  to  test  the  nature  of  the  rocks 
to  be  intersected  by  the  proposed  tunnel.  The  in- 
formation afforded  by  the  exposed  surfaces  on  either 
side  are  favourable,  even  more  so  than  at  White- 
head  ; but  it  is  only  possible  to  surmise  what  is 
under  the  bed  of  the  channel.  All  that  can  be  said 
at  the  present  stage  of  the  matter  is  that,  everything 
else  being  the  same,  the  sea  tunnel  of  14^  miles  has 
more  probabilities  in  its  favour,  as  regards  successful 
completion,  than  any  of  the  other  schemes  involving 
greater  length  of  sea  tunnelling.” 

Such,  then,  are  the  routes  for  a tunnel  that 
have  found  advocates  thus  far,  such  their 
mileage  and  estimated  cost.  Whether  full 


inquiry  by  a Royal  Commission,  which  would 
clearly  be  necessary  before  arriving  at  any 
decision  on  a question  of  such  magnitude  and 
difficulty,  would  result  in  the  adoption  of 
any  one  of  these  routes,  is  of  course  quite 
uncertain. 

The  questious  that  now  remain  are  — first,  Is 
the  game  worth  the  candle  ? and,  secondly,  if 
so,  how  is  the  candle  to  be  provided  ? 

I will  consider  the  latter  question  first. 

Mr.  Macassey  has  shown — and  the  other 
authorities  to  whom  I have  alluded  say  much, 
the  same  thing — that,  on  the  most  moderate 
computation,  a mileage  earning  of  more  than 
£ 200  a week  would  be  required  to  make  the 
scheme  commercially  a remunerative,  or  even 
a self-supporting  one.  As  the  mileage  earn- 
ings of  the  most  prosperous  railways,  with  the 
heaviest  traffic  in  existence,  are  only  a fraction- 
of  this  amount,  it  is  obvious  that  other  sources 
of  revenue  must  be  looked  for,  to  help  to 
defray  the  cost. 

I will  venture  to  indicate  three  other  possible 
sources  of  revenue. 

First,  the  railways  on  either  side  that  may 
be  connected  with  the  tunnel  will  clearly 
derive  enormous  benefits  from  the  communica- 
tion. And  they  may  be  fairly  called  upon  to 
contribute  £>ro  taizto,  perhaps  in  the  form  of  a 
small  guaranteed  per-centage  on  the  capital. 

Secondly,  the  whole  line  of  country  between 
the  Irish  end  of  the  tunnel  and  the  ports  on  the 
Western  Coast  that  will  then  become  the 
terminal  stations  of  the  great  Transatlantic 
routes — will  (as  I shall  presently  endeavour  to* 
show)  become,  in  all  probability,  immensely 
enhanced  in  value.  Great  commercial  and 
manufacturing  centres  of  population  and 
wealth  will  certainly  grow  up  along  these 
routes ; and,  it  seems  possible,  that  the 
popular  doctrine  of  “ betterment,”  if  properly 
and  fairly  applied  by  legislation  to  these  routes, 
might  go  far  to  supplement  the  revenues  of  the 
tunnel. 

And  thirdly,  and  lastly,  if  the  people  of 
Great  Britain  and  Ireland  determine  that  the 
enterprise  is  one  of  such  vast  national  and 
Imperial  advantage  as  I venture  to  sug- 
gest, then  Parliament  will  be  found  ready 
and  eager  to  provide  the  balance  of  the  cost, 
whether  by  voting  an  annual  guaranteed  per- 
centage on  subscribed  capital,  or  by  the  actual 
provision  of  a portion  of  that  capital  by  means 
of  a loan  in  the  first  instance.  In  the  latter 
event,  I see  no  reason  why  the  tunnel  itself 
should  not  be  constructed  and  maintained  by  a 
Department  of  the  State.  In  the  Postal  and 
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Telegraph  Departments,  the  State  already 
undertakes  similar  commercial  functions,  and 
conducts  them  on  a commercial  basis.  I can- 
not imagine  any  form  of  public  works  of  greater 
public  utility  than  this  tunnel. 

Finally,  then,  I ask,  is  the  game  worth  the 
candle  ? 

I think  it  is  hardly  worth  while  to  notice  two 
objections  that  have  been  raised — that  the 
tunnel  route  may  injure  (i)  the  existing  lines 
of  sea  communication  between  Great  Britain 
and  Ireland  ; and  (2)  the  prestige  of  Liverpool 
and  other  English  ports  as  ports  for  the  Trans- 
atlantic trade.  Nothing  can  rob  Liverpool, 
Bristol,  Cardiff,  and  the  other  ports  on  this 
side  of  the  Channel,  of  their  proximity  to 
British  manufacturing  and  mining  centres  ; 
and  the  vast  increase  of  inter-communication 
between  the  sister  islands  will  cause  the  routes 
by  Holyhead  and  Kingston,  and  Larne  and 
Stranraer,  to  be  more  thronged  than  ever 
before. 

Consider  for  a moment  the  enormous  ad- 
vantages to  both  islands  that  must  inevitably 
follow  from  the  opening  up  of  Ireland,  and 
from  its  rapid  enrichment.  The  line  of  country 
between  the  tunnel  and  the  western  ports  of 
Ireland  will  be  that  part  of  Europe  that  is 
nearest  to,  and  most  closely  in  connection 
with,  not  only  the  United  States  and  Canada, 
but  also  the  Australian  colonies,  China,  Japan, 
and  the  Pacific  generally.  In  an  important  ad- 
dress delivered  yesterday  before  the  London 
Chamber  of  Commerce,  Sir  George  Baden- 
Powell  showed  clearly  that  the  new  mail  route  to 
the  Eastgenerally  will  in  all  probability  go  west- 
ward before  long,  by  the  way  of  the  Canadian 
Pacific  Railway.  And  Lord  Hartington  a few 
weeks  ago,  when  proposing  the  health  of  a 
powerful  newly-launched  steamer,  the  Em- 
press of  Japan,  intended  to  run  between  Van- 
couver and  Japan,  used  most  significant  words 
in  regard  to  the  future  of  this  route.  He  said 
that  he  trusted  that  in  a short  time  a new 
enterprise  would  be  launched,  which  “ would 
open  up  direct  communication  between  British 
ports  and  Canadian  and  Atlantic  ports,  and 
thence,  by  means  of  the  Canadian  Pacific 
Railway  and  the  Grand  Trunk  Railway,  to 
open  up  not  only  steam  communication  with 
China  and  Japan,  but  with  the  Australian 
colonies.” 

Both  Lord  Hartington  and  Sir  George 
Baden-Powell,  in  the  speeches  to  which  I 
have  referred,  were  doubtless  looking  chiefly 
to  lines  of  steamers  from  British  ports  to 
Canada.  But  a glance  at  the  map  of  the  world 
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will  show  that  the  west  coast  of  Ireland,  if 
only  it  were  in  direct  communication  with  the 
great  manufacturing  and  mining  centres  of 
England  and  Scotland,  is  the  natural  outlet 
for  the  Transatlantic  trade  of  Europe.  The 
Irish  railways  between  the  Tunnel  and  the 
west  coast  would  be  the  last  section,  on  the 
side  of  the  Old  World,  of  the  great  British 
trade  routes  girdling  the  world. 

The  immense  advantages,  both  for  com- 
merce and  for  manufactures,  that  must  imme- 
diately accrue  to  such  a position,  are  obvious.. 
It  is,  I believe,  universally  admitted  that  the 
mineral  resources  of  Ireland  have  never  been 
properly  exploited  ; but  how  eager  would  then 
be  the  search,  along  such  a line  as  this,  and 
how  rich  the  reward  ot  every  discovery  ! The 
cotton  and  other  products  of  the  New  World,, 
and  even  the  riches  of  Australasia,  China,. 
Japan,  and  the  Pacific  generally,  would  be 
most  speedily  brought  to  the  factories  that 
would  immediately  spring  up  along  this  line  ; 
and  the  manufactured  goods  produced  therein 
would  also  be  situated  in  a position  more  con- 
venient than  any  other  for  immediate  access 
to  the  markets  I have  named.  It  seems  to  me 
impossible  to  exaggerate  the  great  changes 
likely — nay,  certain — to  be  brought  about  in 
the  economic  condition  of  the  whole  country 
of  Ireland  by  the  full  development  of  this 
great  trade-route. 

Then  I would  ask  you  to  consider  the  im- 
mense advantage  to  both  countries  of  free  and 
frequent  intercommunication  between  all  parts 
of  the  two  islands.  For  one  Englishman  who 
travels  in  Ireland,  probably  fifty  visit  Scotland, 
the  sea  alone  making  this  difference.  It  is 
indisputable  that  the  resources  of  Ireland  are 
largely  undeveloped,  very  much  because  it  is  a 
terra  incognita  ; when  once  the  tunnel  had 
been  constructed,  Cork  and  Londonderry 
would  be  as  well  known  as  Glasgow  and  Liver- 
pool. At  present,  notwithstanding  the  admir- 
able mail  services  kept  up  between  Holyhead 
and  Kingstown,  and  to  a less  extent  between 
Larne  and  Stranraer— I believe  it  is  not  an 
unusual  thing  for  Belfast  merchants  to  have  to 
wait  for  their  London  and  Glasgow  letters,  by 
reason  of  the  badness  of  the  passage  made. 
Even  apart  from  the  great  manufacturing  and 
commercial  possibilities  of  this  route,  I should 
be  inclined  to  press  it  upon  the  attention  of 
the  Government,  if  only  for  the  sake  of  the 
solidarity  it  will  bring  about  between  the 
populations  of  the  two  islands. 

For  a considerable  portion  of  the  year — 
when  the  heat  of  the  Red  Sea  is  so  excessive 
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as  to  make  that  part  of  the  overland  route  to 
India,  and  the  East,  and  Australia  unhealthy, 
and  sometimes  even  dangerous  to  life — the 
westward  route  would  be  far  preferable  in 
every  way.  At  all  times  it  would  be  safer 
and  more  easily  navigated.  And  then  I 
should  like  to  point  out  the  advantage  in 
time  of  war  or  disturbance,  of  possessing 
such  an  alternative  mail-route  as  the  one 
I suggest— a route  that  never  leaves  British 
territory,  and  along  which  “ the  sun  in 
its  circling  course  is  followed  by  the  roll 
of  the  British  drums.”  I am  glad  to  think 
that  last  night  the  London  Chamber  of  Com- 
merce was  stirred  to  enthusiasm  by  the 
prospect  of  such  an  alternative  route.  But, 
surely,  if  that  Westward  Route  be  once  estab- 
lished, we  shall  inevitably  be  forced  to  shorten 
the  sea  voyage,  even  if  such  heroic  measures  as 
an  Irish  Channel  Tunnel  are  necessary.  It  is 
doubtful  whether  the  Mont  Cenis  Tunnel  would 
ever  have  been  built,  but  for  the  stimulating  fact 
that  its  construction  gave  to  Italy  to  play  that 
part  on  the  eastward  route  that  Ireland  will 
play  on  the  westward  route,  when  the  tunnel 
is  made.  The  eastward  route  has  migrated 
from  Marseilles  to  Brindisi,  and  may  hereafter 
migrate  even  further  east  again.  And,  in  like 
manner,  I feel  confident  that,  when  we  have  a 
westward  route,  we  shall  not  be  content  until 
we  have  placed  its  European  terminus  as  far 
west,  and  as  near  to  the  American  Continent 
as  the  geographical  conditions  will  permit, 
i hat  terminus  will  be  on  Irish  soil,  and  the 
Channel  Tunnel  will  be  our  Mont  Cenis. 


DISCUSSION. 

Mr.  James  Barton  said  he  had  been  very  much 
interested  in  listening  to  the  paper,  as  it  dealt  with  a 
subject  of  which  lie  had  been  thinking  for  some  time, 
and  endeavouring  to  throw  a light  upon.  In  con- 
junction with  Sir  John  Hawkshaw’s  firm,  he  had 
been  investigating  the  subject  from  a scientific  point 
of  view,  and  though  the  matter  involved  considerable 
difficulties,  yet  none  seemed  to  be  such  as  need 
daunt  anyone  who  would  enter  upon  the  project. 
The  opinion  of  Professor  Hull,  which  had  been 
already  largely  quoted,  carried  great  weight  as  to 
the  geological  questions.  They  had  received  from 
the  Admiralty  every  facility  in  getting  at  the  original 
surveys  and  soundings  taken  in  the  Channel,  and  of 
the  kind  of  material  of  which  the  bottom  was  com- 
posed, and  the  result  had  been  tabulated.  There 
was  a very  remarkable  depression  in  the  Channel 
called  Beaufort’s  Dyke — a deep  gorge  about  900  feet, 
running  down  to  the  south  point  of  Wigtownshire. 


It  was  of  considerable  width  in  parts,  and  branched 
into  two  channels  on  the  northern  end.  It  had 
occurred  to  him  (Mr.  Barton)  that  it  would  be 
possible  to  get  round  the  end  of  the  dyke, 
though  by  so  doing  the  sea  portion  of  the  tunnel 
was  slightly  lengthened,  but  it  did  not  materially 
increase  the  whole  length,  as  the  approaches 
would  be  shortened.  The  total  length  would  be 
between  33  and  34  miles,  the  tunnel  under  the  water 
being  about  24J  miles.  A line  straight  across 
would  go  across  the  dyke.  Until  further  investi- 
gations had  been  made  as  to  the  bottom  of  the 
sea,  and  borings  had  been  made,  the  project  could 
not  be  considered  as  definitely  settled.  So  far 
as  the  investigations  had  already  gone,  he  was  of 
opinion  that  they  ought  not  to  hesitate,  and  that 
further  investigations  should  be  made  in  the  best  way, 
and  as  soon  as  possible.  One  result  of  the  tunnel 
would  be  that  trade  as  well  as  civilisation  would  be 
greatly  advanced.  The  question  of  finance  might  be 
dealt  with  by  receiving  Government  assistance,  and 
from  other  sources.  Ultimately,  he  believed,  the 
profits  would  be  sufficient  to  make  the  enterprise  a 
commercial  success,  especially  as  there  would  be  four 
railways  which  would  be  very  much  interested,  and 
therefore  might  be  expected  to  assist.  The  question 
of  ventilation  was  an  important  one,  but  he  would 
leave  Mr.  Hayter  to  deal  with  this. 

Mr.  F.  W.  McCullough  did  not  think  the  deep 
gorge  which  had  been  referred  to  would  form  a fatal 
objection  to  the  proposed  Whitehead  and  Port- 
patrick  tunnel,  especially  considering  that  the 
gradient  was  most  favourable,  being  1 in  58  as  against 
1 in  32  by  Mr.  Barton’s  route.  Again,  the  White- 
head  and  Portpatrick  tunnel  would  be  six  miles 
shorter  than  any  of  the  others,  so  that  the  cost  of 
construction  would  be  much  less,  the  length  of  the 
sea  tunnel  being  23J  miles,  and  land  approaches 
3|-  miles,  making  in  all  about  27  miles.  The 
greatest  depth  of  sea  bottom  was  650  feet.  By  this 
route,  as  compared  with  the  others,  the  distance 
would  be  8 miles  shorter  to  any  place  in  Scotland  or 
England.  At  present  no  borings  had  been  made ; 
but,  from  all  the  facts  in  their  possession,  he  had  no 
doubt  that  the  Whitehead  and  Portpatrick  route  j 
was  the  most  favourable  one  which  had  as  yet  been 
proposed. 

Sir  Edward  Watkin,  Bart.,  M.P.,  said  he  had 
learnt  that  Sir  Roper  Lethbridge  took  a deep  in- 
terest in  one  or  two  great  Irish  questions  which 
had  lately  been  troubling  his  own  mind,  and  upon 
which  he  had  spent  some  time,  and,  necessarily, 
some  money.  The  first  question  was  that  of 
uniting  Scotland  and  Ireland,  and  the  other  was  that  of  , 
bringing  the  west  coast  of  Ireland  within  3^  or  4 days’ 
journey  of  the  American  continent.  That  involved, 
of  course,  the  construction  of  a ship  canal  between 
Galway  Bay  and  Dublin  Bay.  Having  had  the  neces- 
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sary  surveys  made  and  plans  prepared,  Mr.  Walker, 
the  contractor  for  the  Manchester  Ship  Canal,  in- 
formed him  that  for  ,£8,000,000  a magnificent 
ship  canal  could  be  completed  from  the  eastern 
to  the  western  coasts  of  Ireland,  thus  making  Ireland 
the  halfway  house  between  England  and  America.  If 
this  undertaking  were  commenced,  it  would  settle 
many  difficult  Irish  questions.  You  could  not  elevate 
the  people  of  any  country  without  raising  their  wages, 
and  this  could  not  be  done  without  providing  more 
employment.  Providing  more  employment  meant 
facilitating  the  means  of  inter-communication  be- 
tween man  and  man,  and  the  rapid  and  cheap  trans- 
mission of  the  products  of  industry  and  of  raw 
materials.  If  Sir  Roper  Lethbridge  would  put  a 
notice  on  the  paper  of  the  House  of  Commons  for  the 
appointment  of  a Royal  Commission  to  investigate 
these  two  subjects,  he  should  have  very  much  pleasure 
in  supporting  him.  In  dealing  with  tunnels  under 
the  sea,  one  difficulty  they  generally  met  with  was  the 
fact  that  many  able  engineers  were  not  geologists, 
and  many  able  geologists  were  not  engineers. 
This  difficulty  was  met  with  in  the  case  of  the 
proposed  tunnel  between  England  and  France.  He 
had  been  delighted  with  Mr.  Barton’s  plan  of  getting 
over  the  difficulty  of  the  dyke,  viz.,  by  going  round 
it,  and  considered  that  the  little  extra  length  occa- 
sioned by  so  doing  was  not  of  any  great  import- 
ance. In  the  case  of  the  Channel  tunnel,  Sir 
John  Hawkshaw  and  the  geologist  who  worked 
with  him  took  a ruler,  and  with  a pen  drew  a 
straight  line  from  Sandgate  to  St.  Margaret’s  Bay, 
the  effect  being  that  sometimes  the  tunnel  was  in  the 
upper  chalk,  and  sometimes  out  of  it.  By  this  plan 
they  would  have  had  to  pump  the  sea  to  begin  with, 
then  to  drain  the  land,  and  to  do  an  amount  of 
timbering  which  rendered  the  scheme  almost  im- 
possible. He  at  once  said  that  it  would  not  do,  and 
that  they  must  go  down  below  to  the  grey  chalk, 
which  was  impervious  to  water.  This  chalk  was  soft 
enough  to  be  cnt  by  machinery,  and  hard  enough  to 
stand  on  its  own  legs,  the  debris  removed  being 
valuable  for  cement.  By  finding  the  grey  chalk  at 
its  out-crop,  and  following  it,  all  difficulty  was 
avoided,  and  the  tunnel  would  be  one  of  the 
cheapest  engineering  works  that  had  ever  been  con- 
structed. So  that  by  getting  ronnd  the  difficulties 
in  the  present  instance  Scotland  might  be  con- 
nected with  Ireland  cheaply,  though  not  perhaps  so 
cheaply  as  in  the  case  of  connecting  England  with 
France.  He  had  been  offered  a contract  to  make  two 
single-line  tunnels  through  the  hardest  piece  of  rock 
in  England  at  ,£46  per  yard,  and  taking  the  distance 
under  the  grey  chalk  at  twenty-two  miles,  this  would 
amount  to  about  ,£85  per  mile.  He  did  not  think  the 
Irish  Tunnel  could  be  constructed  for  this  sum,  but 
supposing  it  cost  ten  times  as  much,  the  project  was 
worthy  the  attention  of  England,  and  the  rich  people 
of  England.  The  making  of  the  Irish  Tunnel  and 
the  Ship  Canal  would  be  the  making  of  Ireland  ; 
wages  would  rise,  and  in  fact,  the  effect  would  be  to 


revolutionise  the  present  degraded  position  of  a large 
portion  of  the  people.  Assuming  the  Ship  Canal 
would  cost  ,£10, 000, 000,  and  the  Tunnel ^10, 000, 000, 
this  would,  calculated  as  a 3 per  cent,  terminable 
annuity,  come  to  about  to  about  ,£600,000  a year,  or 
about  a farthing  in  the  pound  on  the  income-tax  of 
the  people  of  England,  Ireland,  and  Scotland.  He 
was  quite  sure  that  every  one  would  be  willing  to 
bear  this  extra  burden,  in  order  that  such  a desirable 
object  might  be  accomplished.  So  far  as  his  humble 
assistance  would  be  of  any  value,  it  was  entirely  at 
the  service  of  the  reader  of  the  paper. 

Mr.  Harrison  Hayter  said  many  preliminary 
investigations  had  been  made  by  Mr.  Barton,  which, 
so  far  as  they  went,  were  very  valuable  ; but  of  course 
they  were]  not  complete.  Still,  they  showed  there 
was  a reasonable  probability  of  the  tunnel  being 
possible,  and  that  the  railway  could  be  made  with 
good  gradients.  What  was  wanted  to  advance  the 
question  was  further  preliminary  investigations, 
and  more  borings  and  soundings,  which  would 
enable  them  to  arrive  at  a better  idea  with  regard  to 
geological  facts.  These  investigations  could  be  com- 
pleted for  about  ,£10,000  or  ,£15,000.  The  next 
step  would  be  to  sink  shafts  on  each  side  of  30  feet 
diameter,  which  would  constitute  part  of  the  perma- 
nent work,  and  this  would  cost  about  ,£100,000.  If 
the  strata  were  not  very  much  broken,  they  might  go  on 
with  the  tunnel  without  further  investigation ; but  if 
the  strata  were  very  much  broken,  they  would  have 
to  drive  headings  under  the  channel,  which  would 
cost  more  money.  So  far  as  he  had  gone 
into  the  estimates,  he  believed  the  tunnel  would 
cost  about  ,£10,000,000,  and  take  ten  years  to 
complete.  Tunnels  now  did  not  cost  so  much  as 
formerly,  on  account  of  the  first  class  machinery  which 
they  could  now  get,  and  not  only  so,  but  they  had  all 
the  preparations  of  nitroglycerine,  and  the  like. 
His  firm  had  lately  made  twelve  tunnels  in  India 
with  very  indifferent  labour,  although  the  rock 
to  be  pierced  was  of  the  hardest  description.  As  to 
ventilation,  he  thought  this  question  had  been  very 
much  misunderstood.  There  were  three  kinds  of 
ventilation  required ; first,  for  driving  the  driftway  ; 
secondly,  for  constructing  the  tunnel ; and  thirdly, 
the  permanent  ventilation.  As  to  the  first,  the 
simplest  plan  would  be  to  put  down  pipes  and 
draw  the  air  from  the  end  of  the  driftway.  During 
construction  it  would  be  necessary  to  provide  rapid 
means  for  bringing  in  materials  and  removing  the 
debris , and  this  could  be  done  by  means  of  tubes,  as 
was  done  by  the  Post-office.  As  the  tunnel  would 
be  of  great  length,  it  followed  that  the  men  would  have 
to  travel  an  average  distance  of  from  6^  to  7 miles, 
and  therefore  they  proposed  to  take  the  men  in  and 
out  through  the  tubes.  He  had  no  doubt  this  could 
be  done,  and  at  the  same  time  they  could  facilitate 
ventilation,  if  not  provide  for  it  entirely.  The 
permanent  ventilation  could  be  provided  by  means 
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of  a fan  and  an  engine  at  either  end.  In  the  case  of 
the  Severn  Tunnel,  an  engine  of  250  horse-power 
was  erected,  capable  of  driving  a fan  at  the  rate  of 
50  revolutions  a minute,  but  although  it  was  only- 
worked  at  half  this  number  of  revolutions  the 
ventilation  was  simply  perfect.  He  had  heard 
engine-drivers  say  that  they  wished  all  railways  were 
like  this  tunnel,  for  they  were  sheltered  from  the 
inclemency  of  the  weather,  and  the  air  inside  was 
quite  as  good  as  that  outside.  In  making  the  Irish 
Tunnel  they  would  first  of  all  sink  shafts,  and  then 
drive  driftways,  which  would  provide  for  the 
drainage  during  construction,  and  enable  the 
working  to  be  commenced  at  eight  different 
points.  The  section  of  the  tunnel  would  be 
a complete  circle.  Upon  the  whole,  he  had 
arrived  at  the  following  conclusions ; first,  that 
there  was  every  reasonable  probability  that  the 
work  could  be  accomplished.  It  would  be  improper 
to  say  that  it  would  not  be  attended  with  a certain 
amount  of  risk,  but  this  risk  was  small,  and  not  more 
than  that  connected  with  the  construction  of  the 
Severn  Tunnel.  The  second  conclusion  was  that  the 
risk  was  limited  to  one  contingency,  viz.,  the  possi- 
bility of  sea  water  finding  its  way  through  some 
unforeseen  fissure  in  too  great  a quantity  to  be  over- 
come. Apart  from  this,  the  construction  of  the 
tunnel  was  simply  a question  of  time  and  expense. 
The  third  conclusion  was  that  the  question  of  risk 
would  be  fully  solved  by  sinking  permanent  land 
shafts  on  each  coast,  and  driving  driftways  a portion 
of  the  way.  The  fourth  conclusion  was  that  the 
loss,  if  any,  would  be  measured  by  the  cost  of  the 
preliminary  shafts,  estimated  at  ^100,000,  or,  in  an 
extreme  case,  by  the  cost  of  the  driftways.  As  to 
meeting  with  fissures,  he  believed  that,  starting  from 
the  Irish  side,  the  work  for  one-third  of  the  distance 
would  be  through  the  new  red  sandstone  and  marl, 
the  remaining  two -thirds  being  through  Silurian  rocks, 
which  were  very  hard.  As  they  would  be  150  feet  from 
the  surface,  he  believed  the  fissures,  if  any  existed, 
were  almost  sure  to  be  filled  up.  Then  the  working 
expenses  of  the  line  would  be  very  small,  about  one- 
half  of  the  gross  receipts,  on  account  of  the  absence  of 
stations.  The  traffic  could  be  worked  at  10  percent., 
to  which  must  be  added  the  cost  of  ventilation  and 
pumping,  but  altogether  it  would  not  amount  to 
more  than  half  what  it  did  on  railway  lines  generally. 
As  they  would  be  free  from  snow  and  rains,  the  cost 
of  maintenance  of  the  permanent  way  would  be  very 
small  indeed.  One  thing  to  be  remembered  was 
with  such  a line  abnormal  rates  would  be  allowed. 
The  Severn  Tunnel  was  seven  miles  in  length,  and 
Parliament  had  sanctioned  a charge  equal  to  a four- 
teen mile  rate.  As  the  proposed  tunnel  would  be 
thirty  miles  long,  he  had  no  doubt  Parliament  would 
let  them  charge  a sixty  mile  rate. 

The  Chairman  asked  what  would  be  the  ordinary 
temperature  in  the  tunnel. 


Mr.  Hayter  said  he  was  not  prepared  to  answer 
the  question  precisely,  but  the  temperature  would 
not  be  very  high,  as  the  air  would  be  continually 
changed.  He  thought  the  best  thing  would  be  to 
form  a small  company,  with  a capital  of  from  ,£10,000 
to  ^15,000,  to  make  the  investigations  he  had  men- 
tioned. He  should  be  quite  willing,  and  no  doubt 
Mr.  Barton  would  be  also,  to  act  without  fee  or 
reward  until  the  undertaking  was  placed  on  some 
definite  footing. 

Mr.  W.  Topley,  F.R.S.,  said,  as  a geologist,  he 
had  followed  with  very  great  interest  the  extracts 
from  Professor  Hull’s  remarks,  but  he  was  afraid,  to 
non-geological  minds,  they  would  not  quite  explain 
the  geological  conditions.  The  southern  tunnel,  as 
proposed,  would  pass  wholly  through  silurian  strata. 
The  new  red  sandstone  and  marl  beds  were  hori- 
zontal on  the  Irish  side,  and  the  tunnel  now  particu- 
larly under  consideration  would  go  through  this 
rock  for  about  one-third  of  the  distance.  Of  course 
there  might  be  faults  in  the  rock.  It  would  then 
come  to  the  silurian  rocks.  On  the  Scottish  side 
there  would  be  silurian  rocks  for  two  - thirds 
of  the  way.  These  rocks  could  be  seen  distinctly 
on  both  sides  of  the  coast,  and  were  vertical, 
whereas  the  red  sandstone  was  almost  horizontal. 
On  the  southern  line  there  was  no  doubt  the  silurian 
strata  went  right  across,  and  the  tunnel  through 
this  strata  would,  in  many  respects,  be  more 
suitable  and  safer.  The  silurian  rocks,  although  hard 
to  get  through,  were  exceedingly  compact,  so  that 
there  was  no  danger  to  be  expected  from  water. 
He  did  not  anticipate  any  serious  difficulty  even  if 
the  northern  route  were  chosen.  The  difficulty  from 
water  in  submarine  tunnels  had  always  been  enor- 
mously exaggerated  in  the  public  mind.  Mechanical 
appliances  for  pumping  had  so  vastly  improved  of  late,  j 
that  it  was  in  the  highest  improbability  that  any 
difficulty  from  water  could  not  be  overcome. 

Mr.  J.  B.  Leno  pointed  out,  in  connection  with  the 
Cantyre  scheme,  that  no  mention  had  been  made  of 
Mr.  Charles  J.  King,  an  engineer  who  had  published 
a pamphlet,  entitled  “ The  Land  Junction  of  Great 
Britain  and  Ireland,  by  an  Isthmus  at  the  Mull  of 
Cantyre.” 

Sir  Roper  Lethbridge  said  he  had  only  heard 
the  names  of  Scott  and  Macassey  in  connection  with 
the  Cantyre  scheme,  but  it  was  quite  possible  that 
some  one  else  had  tackled  the  same  subject. 

Mr.  Walter  Smartt  asked  whether  there  were  . 
any  suitable  ports  on  the  west  coast  of  Ireland.  As 
to  the  construction  of  the  tunnel,  he  thought  it 
should  be  done  by  the  Government,  considering  the 
great  importance  it  would  be  for  military  purposes. 
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As  a commercial  undertaking  lie  was  afraid  that  for 
some  time  to  come  there  would  not  be  sufficient 
traffic  to  make  it  a success,  but  he  had  no  doubt 
whatever  that  the  tunnel,  if  made,  would  be  of  great 
advantage  to  Ireland. 

Sir  Roper  Lethbridge  said  there  could  be  no 
question  as  to  the  excellence  of  the  ports.  They  had 
Galway  and  various  other  ports,  which  would  un- 
doubtedly be  joined  to  the  tunnel  by  fines  of  rail- 
way. 

The  Earl  of  Dysart  asked  whether  there  would 
not  be  a difficulty  on  account  of  the  gauge.  In  Ire- 
land the  gauge  was  5 ft.  3 m.,  which  was  not  the 
•same  as  in  England. 

Mr.  Barton  said  this  difficulty  could  be  obviated 
by  putting  down  a third  rail,  which  might  be  done  at 
a very  small  cost. 

Sir  Edward  Watkin  said  the  cost  would  be 
about  ^1,000  per  mile. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Sir  Roper  Lethbridge,  said  he  had  been  given  to 
understand  that  anybody  would  easily  make  his 
fortune  if  he  could  do  one  of  two  things — either 
provide  a specific  remedy  for  baldness,  or  a specific 
remedy  for  sea  sickness.  Sir  Roper  Lethbridge  had 
endeavoured  to  show  that  in  the  Irish  Channel  sea 
sickness  might  be  done  away  with  entirely  by  the 
scheme  proposed.  But  putting  that  aside,  he 
thought  every  one  desired  to  promote  the  closer 
connection  between  England,  Scotland,  and  Ireland* 
If  the  scheme  were  possible,  it  could  not  but  result 
in  great  benefit  to  the  sister  Isle.  The  tunnel  would 
not  only  be  the  means  of  bringing  a large  number  of 
tourists  into  the  country  who  were  at  the  present  de- 
terred from  going  by  the  fear  of  the  sea,  but  it 
would  be  the  means  of  introducing  a large  amount 
of  capital  into  the  country.  It  would  certainly 
have  the  advantage  of  promoting,  to  a very  large 
extent,  the  great  cattle  industry  which  throve 
in  that  country.  Under  proper  supervision  and 
care,  he  believed  a tunnel  might  be  constructed  be- 
tween Scotland  and  Ireland.  At  any  rate,  the  paper 
would  be  the  means  of  biinging  the  subject  before  the 
public  and  having  it  fairly  discussed.  One  great 
difficulty  in  promoting  all  great  undertakings  was  the 
preliminary  expenses,  but  he  hoped  this  difficulty 
would  be  overcome,  and  that  if  during  the  next  ten 
or  fifteen  years  a tunnel  was  built,  those  present  that 
evening  would  remember  that  Sir  Roper  Lethbridge 
had  been  the  means  of  arousing  the  public  mind  to 
the  importance  of  the  work. 

Mr.  William  Johnston,  M.P.,  seconded  the 


vote  of  thanks,  remarking  that  he  had  always  taken 
great  interest  in  the  subject  of  communication  be- 
tween England,  Scotland,  and  Ireland  by  means  of  a 
tunnel.  He  was  sure  the  discussion  which  had  taken 
place  that  evening  would  tend  to  promote  a scheme 
which,  if  carried  out,  would  develop  the  resources  of 
Ireland,  and  increase  the  prosperity  of  the  British 
Empire.  He  also  urged  on  the  Chairman  the  im- 
portance of  bringing  the  subject  before  the  House  of 
Lords. 

The  vote  of  thanks  having  been  unanimously 
passed, 

Sir  Roper  Lethbridge  said  it  had  been  a very 
great  pleasure  to  him  to  bring  the  subject  forward. 
He  ventured  to  express  an  earnest  hope  that,  what- 
ever might  be  the  merits  of  the  scheme,  the  Press 
would  put  it  before  the  public,  so  that  they  could 
learn  what  was  to  be  said  on  the  general  aspects  of 
the  scheme,  and  thus  form  an  opinion  upon  it.  If 
public  opinion  decided  that  the  work  should  be  done, 
it  would  be  done  in  a very  short  time. 


Miscellaneous. 


THE  TASMANIAN  EXHIBITION. 

The  brilliant  series  of  Australian  exhibitions, 
though  they  were  attended  in  each  instance  with 
large  financial  deficits,  seem  to  have  given  full  satis- 
faction to  the  various  Governments  upon  which  the 
losses  fell,  on  account  of  the  many  direct  and  in- 
direct benefits  they  brought  with  them.  It  is  not 
therefore  surprising  to  find  the  smallest  of  our 
colonies  at  the  antipodes  following  the  example  of 
her  wealthier  and  more  important  sisters,  and 
announcing  that  an  International  Exhibition  will  be 
held  by  her,  or  that  an  earnest  appeal  to  the  mother 
country  has  been  made  to  participate  at  this  Exhibi- 
tion. There  appears,  indeed,  every  reason  why  such 
an  undertaking  should  benefit  Tasmania  as  much, 
relatively,  as  Sydney  or  Melbourne.  The  value  and 
importance  of  this  small  island  are  growing  rapidly 
every  year,  and  the  recent  development  in  the 
mineral  wealth  of  the  colony,  is  not  only  likely  to 
increase  its  own  revenues,  but  is  drawing  towards  it 
from  this  country  a large  amount  of  capital  for 
mining  and  other  more  purely  industrial  purposes. 
So  that,  even  at  the  risk  of  incurring  losses  in  the 
venture,  Tasmania  may  feel  herself  fully  justified  in 
attempting  an  Exhibition,  carried  out  as  it  will  be 
under  the  direct  patronage,  and  with  the  aid  of  the 
Governor  and  his  Government. 

The  island  of  Tasmania,  which  lies  to  the  south  of 
the  continent  of  Australia,  and  is  removed  from  it 
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only  by  a distance  covered  by  a few  hours’  steaming, 
is  but  210  miles  long,  measured  from  north  to  south, 
and  200  miles  from  east  to  west ; its  total  area  is 
26,215  square  miles.  Forming  at  one  time  a part  of 
Australia,  its  leading  physical  features  are  two  ranges 
of  mountains  running  from  north  to  south,  and  in- 
closing between  them  a wide  stretch  of  fertile  land  ; 
these  ranges  are,  in  fact,  the  continuation  of  the 
eastern  Cordilleras  of  the  continent,  and  afford  ample 
proof  that  at  one  time  the  island  was  a part  of  the 
mainland.  The  coast  line  is  bold  and  rocky,  and  is 
broken  by  the  estuaries  of  numerous  rivers,  some  of 
which  are  wide  and  deep  enough  for  vessels  of 
relatively  large  tonnage,  and  for  considerable  dis- 
tances. The  land  is  fertile  to  a marvellous  degree, 
and  the  climate  all  that  could  be  reasonably  desired, 
the  mean  summer  temperature  being  62°,  and  that  of 
winter  470,  while  the  average  rainfall  is  24  inches. 
The  natural  conditions  being  thus  so  favourable, 
there  is  little  wonder  that  Tasmania  is  becoming 
every  year  a more  favoured  place  of  residence  for  the 
colonist,  not  only  from  this  country,  but  from 
Australia.  Of  late  years  the  remarkable  discoveries 
of  mineral  wealth  have  added  a still  stronger  induce- 
ment ; on  this  point  we  shall  have  more  to  say 
presently. 

The  history  of  Tasmania,  so  far  as  this  country  is 
concerned,  began  in  1642,  when  it  was  discovered  by 
Abel  Jan  Tasman,  the  famous  Dutch  explorer,  who 
named  what  he  considered  to  be  a part  of  the  main- 
land after  Van  Diemen,  who  was  then  the  Governor 
of  the  Dutch  East  Indies.  It  was  not  till  more  than 
a century  and  a half  had  passed  that  an  English 
voyager  discovered  the  separating  channel  of  Bass’s 
Straits,  six  years  before  the  island  was  taken  posses- 
sion of  by  England  as  a penal  settlement ; this  was 
in  1803.  Since  then  the  history  of  Tasmania  has 
been  practically  that  of  our  other  Australian  posses- 
sions, the  prosperity  of  which  has  been  built  up  by  the 
energy  and  determination  of  Englishmen.  That  its 
progress  has  been  slower  is  due  to  absence  of  the 
gold  fever  that  crowded  so  many  districts  of  Australia 
with  a population  that  brought  but  little  credit  or  profit 
with  them.  The  production  of  gold  was  recorded  in 
Tasmanian  official  statistics  in  1867,  when  1,362  oz. 
were  exported.  Since  that  time  gold  mining  has 
been  a steady  industry,  though  its  importance 
has  somewhat  decreased  during  the  past  ten 
years;  but  the  total  figures  remain,  and  are  likely 
to  remain,  very  considerable.  With  the  exception 
of  a few  unimportant  alluvial  workings  near  the 
western  coast,  gold  mining  has  hitherto  been  con- 
fined to  the  two  great  reefs  of  Beaconsfield  and 
Lefroy.  At  the  former,  the  workings  which  have 
been  very  successful,  are  carried  out  by  the  Tas- 
manian Gold  Mining  Company,  which  has  absorbed 
several  other  ventures  of  less  importance ; this  con- 
cern has  paid  considerably  over  half  a million  in 
dividends.  The  Lefroy  reef,  which  gave  great  re- 
turns for  several  years,  is  not  now  the  profitable 
undertaking  that  it  has  been  ; other  very  promising 


reefs  at  Mount  Lyall,  near  Mount  Bischoff,  and  on 
the  west  coast,  are  at  present  almost  untouched. 

Tin  was  first  worked  in  1873,  during  which  year 
four  tons  were  produced.  It  occurs  chiefly  on  the 
north-east  coast,  and  at  Bischoff,  where  the  famous 
Bischoff  Mines  have  paid  over  a million  sterling  in 
dividends.  Although  it  had  been  known  for  many 
years  that  a wide  distribution  of  coal  existed  in 
Tasmania,  it  is  only  during  the  last  two  years  that 
coal  mining  has  been  carried  out  on  an  extensive 
scale.  The  present  output  is  only  about  40,000  tons 
a year,  a quantity  that  could  no  doubt  be  increased 
indefinitely  ; nearly  all  the  present  production  comes 
from  the  collieries  at  Fingall,  worked  by  the  Nicholls 
and  Cornwall  Companies. 

The  mineral  enterprise  which,  however,  is  now 
attracting  the  greatest  amount  of  interest  in  Tas- 
mania is  that  of  silver  and  lead.  Great  excitement, 
in  fact,  exists  about  this  on  the  island,  and  during  a 
very  short  time  no  less  than  75,000  acres  of  claims 
have  been  taken  up  in  80-acre  lots,  near  the  mines ; 
which,  from  all  reports,  will  soon  become  famous. 
These  mines  are  situated  at  Mount  Zeehan,  where 
two  English  companies  are  at  work  with  very 
promising  results.  The  completion  of  a line  to  the 
nearest  port,  in  April  next,  will  change  the  present 
conditions,  and  remove  the  difficulties  about  trans- 
port under  which  the  companies  at  present  labour, 
and  when  large  extensions  are  contemplated.  The 
extent  of  this  silver  region,  so  far  as  it  is  at  present 
known,  is  about  8J  miles — from  Mount  Zeehan  to 
Mount  Dundas — but  there  are  indications  of  a much 
larger  area  than  this,  and  it  is  on  this  account  that 
claims  are  now  being  taken  up  with  so  much  con- 
fidence and  rapidity. 

Tasmania  is  a favourite  summer  resort  for  the 
holiday  makers  of  Australia,  and  even  of  New 
Zealand,  who  flock  there  annually  in  crowds.  For 
this  reason,  the  contemplated  Exhibition  will  possess 
much  more  than  a local  interest  for  exhibitors. 
From  some  cause,  doubtless  more  interesting  to 
the  Tasmanians  than  to  us,  Launceston,  and  not 
Hobart,  the  capital,  has  been  selected  as  the  site 
for  the  Exhibition.  It  is  not  probable  that  many 
manufacturers  in  this  country  will  send  out  goods 
on  purpose,  although,  doubtless,  it  will  pay  some 
makers  of  mining  and  of  agricultural  machinery  to 
do  so.  Still  we  believe  that  England  will  be  well 
represented  at  this  little  show  on  the  opposite  side 
of  the  world,  and  for  the  following  reason.  The 
Melbourne  and  Sydney  Exhibitions  attracted  many 
English  exhibitors ; and  of  these  not  a few  estab- 
lished flourishing  branches  in  Australia.  It  will  be 
easy,  and  no  doubt  profitable,  for  such  firms  to 
exhibit,  and  the  same  reason  holds  good  with  a 
number  of  manufacturers  in  the  United  States ; we 
believe  that  Canada  intends  to  be  officially  repre- 
sented, and  that  Austria  has  a sufficient  market  at 
the  antipodes  to  induce  a number  of  exhibitors  to  go 
from  that  country.  It  would  therefore  seem  as  though 
this  little  Exhibition  is  to  be  quite  international,  and 
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we  are  glad,  in  the  interests  of  British  trade,  that 
this  country  is  likely,  for  the  reasons  we  have  men- 
tioned, to  be  to  some  extent  represented.  For  the 
information  of  those  manufacturers  who  may  be 
desirous  of  obtaining  further  information,  we  may  add 
that  the  Tasmanian  Government  has  instructed  their 
Agent-General,  Sir  Edward  Braddon,  K.C.M.G., 
to  represent  the  interests  of  the  Exhibition  in  this 
country,  and  that  all  communications  on  the  subject 
should  be  addressed  to  him  at  5,  Victoria- street, 
Westmin  ster . — Engineering. 


Correspondence. 


DECIMAL  COINAGE. 

The  metric  tables  are  to  be  met  with  side  by  side 
with  the  British  weights  and  measures  in  all  books 
where  these  usually  obtain  a place.  The  medical 
profession  has  virtually  adopted  it  by  force  of 
necessity ; for  without  it  intercommunication  with 
the  profession  in  France  or  Germany  would  be 
impossible,  and  the  study  of  the  medical  literature 
of  these  countries  unintelligible.  The  metric  system 
has  for  some  years  been  taught  in  our  medical 
schools,  and  is  considered  to  be  an  important  part  of 
therapeutical  knowledge.  This  intimate  knowledge 
by  the  British  mercantile  and  professional  public  we 
must  acknowledge  to  be  a very  strong  argument  in 
favour  of  the  adoption  of  this  particular  system  for 
our  weights  and  measures. 

As  regards  our  currency,  the  decimalisation  of  the 
existing  coinage  would  not  be  a difficult  matter;  in 
fact,  so  simply  might  the  present  series  of  coins  be 
converted  from  their  present  clumsy,  irregular,  and 
unsystematic  arrangement  into  a perfect  decimal 
system,  that  it  is  a matter  of  astonishment  that  the 
change  has  not  been  effected  long  ago. 

In  the  pound  sterling  we  have  our  standard  of 
money.  The  tenth  of  the  pound  in  nominal  value  is 
the  silver  florin,  the  100th  part  of  which  would  be  a 
fraction  slightly  less  in  value  than  the  present 
farthing ; there  being  96  farthings  in  the  florin, 
and,  consequently,  960  in  the  pound.  So  that, 
by  dividing  the  pound  into  1,000  instead  of 
960,  and  the  florin  into  100,  instead  of  96,  we 
should  have  a perfect  decimal  coinage  with  very 
I few  changes  in  the  existing  coins.  But  it  will 
I be  obvious  that,  by  making  the  pound  the  integer 
I and  dividing  it  into  1,000  parts,  three  decimal  places 
would  be  required  for  the  fraction,  thus  : ^53*250 — 
53  pounds  250  farthings,  which,  in  daily  use,  would 
become  intolerable,  as  an  article  worth  6d.  would 
I require  three  figures  to  represent  it,  thus  : ^’•025. 

] In  order,  therefore,  to  obtain  two  decimal  places 


only  for  the  fraction,  by  changing  the  position  of 
the  decimal  point,  and  making  the  florin  the  integer, 
or  acting  unit,  we  might  still  retain  the  pound 
sterling  as  the  standard,  and  obtain  the  same  advan- 
tages as  we  should  possess  by  using  the  pound  as  the 
integer,  for  we  should  be  able  to  compute  any  sum 
in  the  familiar  denomination  pounds,  if  necessary, 
by  simple  “inspection,”  and  without  any  arithme- 
tical calculation.  The  nearest  figure  of  the  integer 
to  the  right  hand  representing  florins,  and  the  re- 
maining figures  to  the  left  always  representing 
pounds , thus  : ^53'250  now  becomes  fl.  532*50,  and 
may  be  read  as  53  pounds  2 florins  50  farthings. 

In  order  to  carry  out  this  change,  all  that  would 
be  necessary  would  be  to  add  four  more  farthings  to 
the  florin ; that  is,  reduce  very  slightly  the  value  of 
the  bronze  coins  in  order  to  make  the  farthing  the 
1 ooth  part  of  the  florin  instead  of  the  96th,  the  half- 
penny and  penny  representing,  as  formerly,  two  and 
four  farthings  ; withdraw  the  threepenny  piece  from 
circulation,  and  introduce  a new  silver  coin  of  similar 
size — a dime,  or  tenth,  and  representing  ten  farthings 
— of  the  value  of  about  two  and  a half  pence.  A 
five-farthing  piece  could  follow  latter.  The  reduc- 
tion in  the  value  of  the  bronze  coins,  which  are 
simply  tokens,  would  be  so  slight  as  to  be  of  little 
consequence  to  anyone.  The  crown  and  half-crown 
causing  much  confusion  with  the  double-florin  and 
florin,  might  with  advantage  be  withdrawn  from 
circulation.  In  order  to  cause  no  inconvenience  to 
the  Mint,  until  the  new  coins  were  issued,  those  to 
be  changed,  whilst  in  circulation,  would  represent 
their  new  values  after  the  date  specified  (the  1st  of 
January  of  any  year)  as  follows:— The  threepenny- 
piece  = twelve  farthings,  the  penny  = four,  and  the 
halfpenny  = two  ; the  crown  and  half-crown  repre- 
senting fl.2*50  and  fl.  1*25  respectively.  The  state 
of  the  coinage  would  be  as  follows  : — 


BRONZE Alternative  Name.  Florins. 

Farthing....  (Cent)..., *oi 

Two  farthings  Half-penny  *02 

Four  farthings  Penny *04 

Silver — 

Ten  farthings.  Dime  *10 

Quarter- florin  Half-shilling  *25 

Half-florin  . . Shilling  *50 

Florin  Two  shillings I* 

Double  florin  . Four  shillings  2* 

Gold — 

Five  florins  . . Half-pound  or  Half-sovereign  5* 

Ten  florins  ..  Pound  or  Sovereign io* 


For  further  particulars  concerning  this  scheme,  and 
the  application  of  new  money  to  old  amounts,  stamps. 
Government  tariffs,  &c.,  I beg  to  refer  those  in- 
terested in  the  subject  to  the  February  number  of  the 
Chambers  of  Commerce  Journal. 

W.  Wright  Hardwicke,  M.D. 
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LITHOGRAPHY. 

I must  begin  with  an  omission  in  Mr.  Simpson’s 
valuable  paper  of  one  who  played  a most  important 
part  in  the  introduction  of  lithography  into  London. 
I allude  to  Hullmandel,  who  for  a long  time  played 
an  isolated  part— Hullmandel  and  Walton  being  com- 
paratively modern.  Hullmandel  it  was  who  essayed, 
•with  nearly  all  the  artists  and  amateurs  of  his  day— 
when  lithography  was  killing  aquatint — ‘ Gould’s  Birds’ 
from  stone  replacing  Audubon’s  plates.  William 
Hunt,  T.  M.  Baynes,  and  others  worked  with  him. 
Mr.  Simpson  has  dealt  alone  with  stone,  and  told  us 
nothing  about  zincography,  that  at  one  time  ran 
■chalk  and  ink  work  so  closely  as  hardly  to  be  dis- 
tinguished from  it.  Zinc  was  unbreakable,  extremely 
•light,  and  could  be  granulated,  but,  at  the  same 
time,  was  very  treacherous ; and  I remember  to  have 
■lost  many  months  of  work  at  a single  etching.  In 
the  days  of  lithography  and  the  ‘ scraper  ’ press,  we 
Lad  no  idea  that  zinc  would  play  such  an  important 
part  in  illustration  as  to  constitute  a revolution,  aided 
as  it  is  by  the  sun  and  the  camera,  in  the  production 
of  relief  blocks  for  printing  by  steam.  As  early  as 
1840, 1 essayed  to  make  relief  blocks  by  drawing  upon 
.zinc  plates  with  acid-resisting  substances  in  solution, 
but  could  not  ‘ bite  ’ them  in  to  any  depth,  and,  as 
printing  then  was  done  wet,  and  driven  into  the 
paper,  the  ground  was  apt  to  print.  Stone  has 
wonderful  qualities,  but  there  is  one  thing  that  it  will 
always  lack,  and  that  is  the  brilliancy  that  is  got  by 
the  graven  line,  that  gives  a relief  upon  the  paper, 
or  an  indented  line  that  sinks  into  the  fabric.  Louis 
Haghe  well  knew  this,  and  in  his  skies  and  fore- 
grounds produced  tint  stones  that  gave  absolute 
relief,  being  so  powerfully  etched.  The  Hanharts 
have  worked  at  lithography  for  three  generations, 
being  coeval  with  Hullmandel,  Day  owing  his 
introduction  to  the  art  to  chance,  having  a litho- 
graphic press  left  upon  his  premises  that  he  thought 
he  might  utilise. 

John  Leighton. 


Regretting  that  my  friend,  William  Simpson,  had 
•to  say  “that  there  is  some  uncertainty  about  the 
introduction  of  lithography  to  London”  (p.  193  of 
the  Journal),  I should  be  glad  to  refer  him  and 
others  to  the  volumes  of  the  “ Repository  of  Arts, 
Literature,  Fashions,  Manufactures,  &c,”  for  April, 
1817,  issued  by  the  celebrated  publisher,  R.  Acker- 
mann,  101,  Strand.  In  volume  iii.,  2nd  series, 
p.  222,  is  given  “ Some  Account  of  the  Art  of 
Lithography,  or  Process  for  taking  Fac-simile  Im- 
pressions of  Drawings  from  Stone.”  I will  only  here 
quote  the  last  paragraph.  “The  lithographic  art 
was  brought  over  to  this  country  in  1801  by  M. 
Andree,  of  Offenbach,  in  its  rude  and  original  state. 
He  published  some  specimens  of  different  artists, 
but  no  improvement  has  since  been  made  in  it  here. 
The  admirable  productions,  however,  which  have  of 


late  appeared  at  Munich,  consisting  as  well  of  the 
works  of  modern  artists  as  of  imitations  of  ancient 
masters,  for  which  lithography  is  peculiarly  adapted, 
have  excited  a spirit  of  emulation  in  Mr.  Ackermann, 
who  is  determined  to  use  his  best  endeavours  to 
rival  the  professors  of  this  art  on  the  continent.  The 
annexed  view,  a drawing  in  chalk  by  Mr.  Prout, 
exhibits  an  easy  specimen  of  the  productions  of 
Ackermann’s  lithographic  press.  He  hopes  to  have 
his  arrangements  in  sufficient  forwardness  to  employ 
the  lithographic  process  in  gratifying  the  public  with 
further  specimens  on  the  1st  May  next.” 

The  specimen  given  is  a view  of  “St.  Elizabeth’s 
Castle,  Jersey,”  drawn  by  the  well-known  Samuel 
Prout,  whom  Ackermann  greatly  encouraged ; and 
many  of  us  may  remember  “ Prout’s  Drawing- 
books,”  the  predecessors  of  those  by  James  Harding. 
The  succeeding  monthly  numbers  give  specimens  of 
the  new  art  for  ornamental  work,  fac-simile  inscrip- 
tions, and  other  productions.  In  volume  iv.,  p.  250, 
1818,  Ackermann  announces  that  he  “has  in  the 
press  a translation  from  the  German  of  the  work 
by  Mr.  Aloys  Senefelder,  of  Munich,  illustrated ; ” 
this,  I think,  was  published  in  that  or  the  following 
year.  Many  succeeding  numbers  give  examples,  and 
the  methods  are  explained  of  performing  the  work. 
Let  England  have  the  honour  that  is  due  to  it  for 
encouraging  this  art  in  its  earliest  stages. 

Wyatt  Papworth.  | 


General  Notes. 

4 

French  Railways,  Roads,  and  Canals. — 
The  last  Bulletin  of  the  Minister  of  Public  Works 
gives  the  statistics  of  French  railways,  roads,  and  : 
canals,  for  the  year  1888.  Summing  up  the  conclu-  1 
sions  to  be  derived  from  an  analysis  of  the  statistics,  , 
the  Minister  states  that  French  railways,  in  1888, 
while  they  increased  their  system  in  the  proportion 
of  24  per  cent,  as  compared  with  1882,  suffered  a 
decrease  of  traffic  to  the  extent  of  4*1  per  cent,  in 
ton  miles.  The  roads  and  waterways,  without  any  1 
practical  increase  in  their  amount  (the  increase  in  the 
extent  of  roads  was  0-91  per  cent.,  in  waterways  2-2 
per  cent.),  had  an  increase  of  traffic  of  2-5  per  cent, 
for  the  roads,  and  40*4  per  cent,  for  the  waterways. 

Alligators’  Teeth. — Besides  the  hides  of  the 
alligator,  of  which  50,000  or  60,000  are  annually 
utilised  in  the  United  States,  there  are  other  com-  • 
mercial  products  obtained.  The  teeth,  which  are 
round,  white,  and  conical,  and  as  long  as  two  joints 
of  an  average  finger,  are  mounted  with  gold  or  silver, 
and  used  for  jewellery,  trinkets,  and  for  teething 
babies  to  play  with.  They  are  also  carved  into  a 
variety  of  forms,  such  as  whistles,  buttons,  and  cane 
handles.  This  industry  is  carried  on  principally  in 
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Florida.  Among  Chinese  druggists  there  is  a great 
demand  for  alligators’  teeth,  which  are  said  to  be 
powdered  and  administered  as  a remedy.  As  much 
as  a dollar  a piece  is  paid  by  them  for  fine  teeth. 
All  the  teeth  of  the  alligator  are  of  the  class  of 
conical  tusks,  with  no  cutting  or  grinding  appa- 
ratus, and  hence  the  animal  is  forced  to  feed  chiefly 
on  carrion,  which  is  ready  prepared  for  his  digestion. 
Other  commercial  products  of  the  alligator  are  the  oil 
and  musk  pods.  The  tail  of  an  alligator  of  twelve 
feet  in  length,  on  boiling,  furnishes  from  fifty  to 
seventy  pints  of  excellent  oil,  which,  in  Brazil,  is 
used  for  lighting  and  in  medicine.  The  oil  has  been 
recommended  for  the  cure  of  quite  a variety  of 
diseases.  It  has  a high  reputation  among  the 
swampers  as  a remedy  for  rheumatism,  being  given 
both  inwardly  and  outwardly.  The  crocodiles  and 
alligators  possess  four  musk  glands,  two  situated  in 
the  groin  and  two  in  the  throat,  a little  in  advance 
of  the  fore  legs.  Sir  Samuel  Baker  says  they  are 
much  prized  by  the  Arab  women,  who  wear  them 
strung  like  beads  upon  a necklace. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

February  18. — Col.  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S.  “ Methods  and  Pro- 
cesses  of  the  Ordnance  Survey.”  The  Attorney- 
General,  M.P.,  Chairman  of  Council,  will  preside. 

February  25.— E.  J.  Ravenstein,  ‘‘Colonisa- 
tion and  its  Limitations.”  Sir  Rawson  Rawson, 
K.C.M.G.,  will  preside. 

March  4. — J.  Harrison  Carter,  “ Modem 
Flour  Milling.”  Sir  Frederick  Bramwrll, 
Bart.,  D.C.L  , F.R.S. , Deputy-Chairman  of  the 
Council,  will  preside. 

March  ii. — H.  Newman  Lawrence  and 
Arthur  Harries,  M.D.,  “ Electricity  in  relation 
to  the  Human  Body.”  W.  H.  Preece,  F.R.S., 
will  preside. 

March  18. — F.  H.  Cheesewright,  ‘‘Harbours, 
Natural  and  Artificial.”  Lord  Alfred  Churchill 
will  preside. 

Papers  for  which  no  dates  have  as  yet  been 

fixed : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 
F.R.S. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ The  Durability  of  Pictures  Painted  with  Oils  and 
Varnishes.”  By  A.  P.  Laurie. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 


February  17.— Commander  V.  Lovett  Came- 
ron, C.B.,  “ Chartered  Companies  in  Africa.” 
April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

February  26.— -Robert  Gordon,  M.Inst.C.E., 
“ The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9. — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modem  investiga- 
tion.” The  Right  Hon.  the  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “ The 
Perriar  Project.”  The  Right  Hon.  Sir  Montstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  10.— J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 
Friday  afternoons,  at  half-past  4 o’clock  : — 
Captain  Abney,  C.B.,  D.C.L.,  F.R.S.,  “The 
“ Science  of  Colour.” 

February  13,  20,  27 ; March  6,  13. 


Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 
Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

Lecture  I. — Feb.  16. — Importance  of  Transmis- 
sion generally— Distinction  between  Live  Power  and 
Stored  Power — Stored  Power  transmitted  by  Elec- 
tricity and  Air  under  pressure — Comparison  between 
various  ways  of  transmitting  Stored  Power — Cost  of 
transmitting  by  Battery  and  Electromotor — Applica- 
tion to  Tramcars. 

Lecture  II. — Feb.  23. — Transmitting  Live 
Power — Fundamental  Principles — The  Dynamo  and 
Electromotor — Regulating  Appliances — The  Line — 
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Best  section  of  Conductor — Cost  of  Plant  and 
Working  Expenses— Examples. 

Lecture  III.  -March  2.— Limit  of  Distance  to 
direct  Current  Transmission — Alternating  Current 
Transmission  — Synchronising  Motors  — Ferrari’ s 
Motors— Motors  for  Small  Powers — Electric  Machine 
Tools. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

March  9,  16,  23. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 

MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  16 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Gisbert  Kapp,  “ The  Electric  Transmission  of 
Power.”  (Lecture  I.) 

Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 
Mr.  A.  A.  Hudson,  “ Recent  Legislation  as  to 
Buildings  and  Streets  in  London.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Mr.  J.  Starkie  Gardner,  “ Wrought-Iron  Works: 
The  Mediaeval  Period.” 

Medical,  it,  Chandos-street,  W.,  82  p m. 

Asiatic,  22,  Albermarle-street,  W.,  4 p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 

Prof.  Orchard,  “Agnosticism  and  its  Tributaries.” 
London  Institution,  Finsbury-circus,.  E.C.,  7 p.m. 
Mr.  W.  A.  Barrett,  “ English  Folk  Songs.” 
(Illustrated.) 

Tuesday,  Feb.  17... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  42p.m.  (Foreign  and  Colonial  .Sec- 
tion.) Commander  V.  Lovett  Cameron,  “ Char- 
tered Companies  in  Africa.” 

Royal  Institution,  Albemarle-street,  W.,  5 pm. 
Prof.  V.  Horsley,  “The  Structure  and  Functions 
of  the  Nervous  System.”  (Part  I.)  “ The  Spinal 

Cord  and  Ganglia.” 

Civil  Engineers,  25,  Great  George-street,  S.W.,  8 
p.m.  Discussion  on  Messrs.  Lewellyn  B , and 
Claude  W.  Atkinson’s  paper,  “ Electric  Mining- 
machinery.” 

Statistical,  School  of  Mines,  Jermyn-. street,  S.W., 
7?  p.m.  Dr.  Arthur  Newsholme,  “The  Vital 
Statistics  of  Peabody  Buildings  and  other  Artisans’ 
and  Labourers’  Block  Dwellings.” 

Pathological,  20,  Hanover-square,  W.,  82  p.m. 
Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1.  Prof. 
Howes,  “ Some  Points  in  the  Anatomy  of  the  Cro- 
codilian Skull.”  2.  Mr.  R.  H.  Burne,  “ The 
Variation  and  Development  of  the  Leporine  Ster- 
num.” 3.  Mr.  Scott  B.  Wilson,  (i.)  “The Genus 
C has  tempts,  with  a Description  of  a new  Species  ” 
(ii.)  “Description  of  a new  Species  of  the  Genus 
Himatione .” 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 
Dr.  VV.  H.  Corfield,  “ Sanitary  Appliances.” 
Wednesday,  Feb.  18  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Colonel  Sir  Charles  Wilson, 
“ Methods  and  Processes  of  the  Ordnance  Survey.” 
Meteorological,  25,  Great  George  - street,  S.W., 
7 p.m.  1.  Mr.  Charles  Harding,  “The  Great 
Frost  of  1890-1891.”  2.  Mr.  H.  F.  Blanford,  “The 
variations  of  the  Rainfall  at  Cherrapoonjee,  in  the 
Khasi  Hills,  Assam.”  3.  Mr.  T.  W.  Backhouse, 
“ The  Problem  of  Probable  Error  as  (applied  to 
Machinery.” 
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Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

1.  Dr.  W.  B.  Benham,  “ Eminia  equatorialis  : a ' 
new  Earthworm  from  Equatorial  Africa.” 

2.  Mr.  T.  B.  Rosseter,  “ Cysticercus  of  Toettia  j 
Coronula,  Duj.” 

Archaeological  Association,  32,  Sackville-street,  W.,  | 

8 p.m. 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 I 
p.m. 

Patent  Agents,  19,  Southampton-buildings,  W.C.,  ! 

7J  p.m.  1.  Discussion  on  Mr.  A.  V.  Newton’s  j 
Paper,  “The  Teaching  of  the  Law  Courts.”  2.  I 
Mr.  E.  Morton  Daniel,  “ Patent  Medicines.”  3.  | 

Mr.  P.  Jensen,  “ A few  Notes  on  the  Patent  office  ( 
Library.” 

Civil  and  Mechanical  Engineers,  7,  Westminster-  1 
chambers,  S.W.,  7 p.m.  Mr.  M.  Vining,  “ High-  I 
pressure  Fire  Mains.” 

Thursday,  Feb.  19  ...  Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8£  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  G.  I 
C.  Druce,  “The  Dillenian  / lei  barium."  2.  Prof.  I 
Charles  Stewart,  “A  Self-fertilising  Hermaphro-  I 
dite  Trout.”  3.  Dr.  John  Lowe,  “ Some  points  in  I 
the  Life,  History,  and  Rate  of  Growth  in  Yew  1 
Tree.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Ballot  I 
for  the  Election  of  Fellows.  2.  Prof.  Perkin  and  I 
Dr.  Kipping,  “ a ai  Diactylpentane,  Synthesis  of  1 
Dimethyldihydroxyheptanethylene.” 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m.  I 
Prof.  T.  W.  Rhys  Davids,  “Asoka,  the  first 
Emperor  of  India.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  I 
Prof.  C.  Hubert  Parry,  “The  position  of  Lulli,  j 
Purcell,  and  Scarlatti  in  the  History  of  the  Opera.’  * I 
With  Musical  Illustrations.  (Lecture  II.) 

Electrical  Engineers,  25,  Great  George-street,  S.W.,  t 
8 p.m. 

Historical,  11,  Chandos-street,  W.,  8£  p.m.  Annual  I 
Meeting. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  Feb.  20  ...  SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  42  p-m.  (Popular  Afternoon  Lee-  I 
tures.)  Captain  Abney,  “ The  Science  of  Colour.”  I 
(Lecture  II.) 

United  Service  Inst.,  Whitehall -yard,  S.W.,  3 p.m. 
Captain  Chas.  Johnstone,  “ Manning  the  Fleet : | 

A Re-arrangement  of  existing  Corps  and  their  1 
Training.” 

Royal  Institution,  Albemarle-street,  W.,  8 pm. 
Weekly  Meeting,  9 p.m.  Dr.  E.  E.  Klein,  “ In-  f 
fectious  Diseases,  their  Nature,  Cause,  and  Mode  j 
of  Spread.” 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m . I 
Mr.  J.  Wright  Clarke,  “ Details  of  Plumbers’ 
Work.” 

Philological,  University  College,  W.C.,  8 (p.m. 
Prof.  Rhys,  “The  Celts  and  the  other  Aryans  of  I 
the  P Group.” 

Quekett  Microscopical  Club,  20,  Hanover-square,  I 
W.C.,  8 p.m.  Annual  Meeting. 

North-East  Coast  Institution  of  Engineers  and  Ship-  L 
builders,  Sunderland.  1.  Mr.  J.  T.  Nicolson, 

“ The  Strength  of  Boilers.”  2.  Mr.  J.  C.  Spence, 
“Results  of  Experiments  on  the  Strength  of 
Boilers.” 

Geological,  Burlington-house,  W.,  3 p.m.  Annual 
Meeting. 

Saturday,  Feb.  21...  Royal  Institution,  Albemarle-street,  I 
W.,  3 p.m.  Lord  Rayleigh,  “The  Forces  of  1 
Cohesion.”  (Lecture  II.) 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  3!  p.m. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

The  first  lecture  of  the  course  by  Mr. 
GlSBERT  Kapp,  on  “ The  Electrical  Trans- 
mission of  Energy,”  was  delivered  on  Monday 
last,  the  1 6th  instant. 

Mr.  Kapp  discussed  the  various  ways  of 
transmitting  potential  energy,  or,  as  he  pre- 
ferred to  call  it,  for  the  purposes  of  these 
lectures,  “stored  power,”  and  their  com- 
parative cost  as  opposed  to  that  of  transmitting 
“live  power  ” by  belts,  gearing,  or  electric 
wires. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


POPULAR  AFTERNOON  LECTURES. 

The  first  of  a course  of  lectures  on  “The 
Science  of  Colour”  was  delivered  by  Captain 
Abney,  C.B.,  F.R.S.,  on  Friday,  13th  instant. 

The  lecturer  explained  the  fundamental  prin- 
ciples of  the  science,  and  showed  how  colour 
arose  by  the  absorption  of  some  of  the  rays  of 
the  spectrum,  leaving  the  remainder  to  produce 
on  the  eye  the  sensation  of  either  a pure  colour 
or  a composite  colour,  as  the  case  might  be. 
He  also  explained  the  principles  of  “inter- 
ference,” and  showed  how  colours  were  pro- 
duced by  its  action. 

The  second  lecture  will  be  given  to-day  (Fri- 
day), at  half-past  four  o’clock. 


INTERNATIONAL  CONGRESS  OF 
HYGIENE. 

The  Council,  acting  on  the  recommenda- 
tions of  the  Committees  of  the  Indian  Section 
and  of  the  Foreign  and  Colonial  Section,  have 


addressed  communications  to  the  Secretary  of 
State  for  the  Colonies,  and  the  Secretary  of 
State  for  India,  urging  upon  them  the  import- 
ance of  taking  steps  to  secure  the  efficient 
representation  of  the  Colonies  and  India  at 
the  Congress,  which  is  to  be  held  in  August 
next,  in  London,  under  the  presidency  of 
H.R.H.  the  Prince  of  Wales. 


INDIAN  SECTION  COMMITTEE. 

The  Committee  met  on  nth  February,  at  4 
p.m.  Present : — Major-Gen.  Sir  Owen  Tudor 
Burne,  K.C.S.I.,  C.I.E.;  Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.;  Sir  Douglas  Galton,  K.C.B., 
F.R.S.;  and  W.  Martin  Wood  ; with  Sir  H. 
Trueman  Wood,  Secretary  of  the  Society,  and 
S.  Digby,  Secretary  of  the  Section. 


FOREIGN  AND  COLONIAL  SECTION 
COMMITTEE. 

The  Committee  met  on  12th  February,  at  4. 
p.m.  Present : — Sir  F.  Dillon  Bell,  K.C.M.G.,. 
C.B.  ; Sir  Arthur  Blyth,  K.C.M.G.,  C.B. ; B. 
Francis  Cobb;  Sir  Saul  Samuel,  K.C.M.G.,, 
C.B.  ; Col.  A.  C.  Hamilton,  R.E.  ; C.  M. 
Kennedy,  C.B.  ; Sir  Douglas  Galton,  K.C.B.,:, 
F.R.S.  ; Admiral  Sir  Erasmus  Ommanney, 
C.B.,  F.R.S. ; Sir  Edward  Braddon,  K.C.M.G. ; 
Hyde  Clark;  Major-Gen.  Sir  Henry  Green, 
K.C.S.I.,  C.B.  ; with  Sir  H.  Trueman  Wood, 
Secretary  of  the  Society,  and  E.  Cunliffe- 
Owen,  C.M.G.,  Secretary  of  the  Section. 


Proceedings  of  the  Society. 


FOREIGN  & COLONIAL  SECTION 

Tuesday,  February  17,  1821  ; Colonel  A.  C. 
Hamilton,  R.E.,  in  the  chair. 

The  paper  read  was  — 

CHARTERED  COMPANIES  IN  AFRICA. 
By  Commander  V.  Lovett- Cameron,  C.B. 

It  seems  strange  to  me,  as  it  must  to  many 
others  here,  that  less  than  fifteen  years  ago 
the  Prime  Minister  of  England,  while  agreeing 
with  me  that  Chartered  Companies  could,  if  it 
were  possible  to  establish  them,  do  much  for 
civilisation  and  extension  of  commerce  in  the 
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less  known  parts  of  the  world,  should  be  of  the 
opinion  that,  owing  to  the  state  of  politics,  it 
would  be  unwise,  if  not  impossible,  to  advise 
the  Crown  to  again  give  such  powers  to  bodies 
of  private  persons.  One  reason  alleged  by  the 
great  statesman  to  whom  I am  referring  was 
that  such  a grant  would  be  bitterly  opposed 
by  the  party  then  in  Opposition,  and  that  it 
would  add  to  the  difficulties  inseparable  from 
the  carrying  on  of  her  Majesty's  Government. 

Strange  was  it  also  to  those  who  heard  this 
reason  to  see  the  first  charter  given  to  a com- 
pany which  conferred  administrative  and 
governing  powers  in  recent  times,  granted 
when  the  very  party  whose  opposition  was 
then  feared  was  in  power,  I mean  the  charter 
constituting  the  Borneo  Company.  The  ice 
once  broken,  other  charters,  not  only  in  this  but 
also  in  other  countries,  followed  apace,  the 
Niger  Company,  the  German  East  African 
Company,  the  British  South  African  Company, 
and  the  Portuguese  Mozambique  Company.  If 
I was  premature  in  my  proposals  about  char- 
tered companies,  I had  been  still  more  prema- 
ture in  my  ideas  on  the  subject,  for  constantly, 
in  my  journals  written  while  in  Africa,  and  in 
the  letters  I was  able  to  send  home,  I find  the 
same  idea  recurring,  and  even  records  of  my 
conversations  with  some  of  the  chiefs  among 
the  Arab  traders  whom  I met,  when  I sounded 
them  as  to  their  willingness  to  accept  service 
under  such  a corporation. 

I was  premature  also,  no  doubt,  when  I 
spoke  in  this  room,  in  1876,  on  the  com- 
mercial capabilities  of  Africa ; when  I also 
advocated  the  cause  of  chartered  companies, 
though  I must  confess  that  apparently  this 
ancient  Society  did  not  consider  that  I was, 
for  among  my  most  treasured  possessions  is 
the  medal  which  was  given  me  for  that 
paper. 

I was  premature,  no  doubt,  in  thinking, 
while  in  Central  Africa,  that  Africa  could  be 
of  value  to  this  country  ; and  when  in  the 
very  centre  of  Africa,  in  the  midst  of  the 
richest  and  most  fertile  portion  of  the  conti- 
Bent,  proclaiming — subject  to  the  approval 
of  both  Houses  of  Parliament — her  Most 
Gracious  Majesty’s  sovereignty  over  the  river 
basins  of  the  Nile,  Congo,  and  Zambesi,  the 
watersheds  of  which  I was  engaged  in  deter- 
mining, so  far  as  they  were  not  included  in 
the  dominions  of  other  recognised  and  sove- 
reign states.  The  original  of  this  proclamation 
is,  I believe,  still  in  the  pigeon-holes  of  the 
Foreign-office,  and  it  has  at  least  once  been 
quoted  in  Parliament. 


Equally  was  I premature  in  1876,  in  sup- 
posing that  three  millions  sterling  would  be 
practically  sufficient  to  strip  the  veil  from 
those  riches  of  Africa  which  I had  partially 
revealed,  and  in  believing  that  the  political 
difficulties  of  opening  up  this  continent,  at 
once  the  oldest  and  newest,  to  the  enterprise  of 
these  later  days  were  greater  than  the  physical. 
I am,  of  course,  in  this,  only  speaking  of  myself 
as  being  premature  as  regards  general  public 
opinion.  Ismail  Pasha,  who,  whatever  his 
faults  may  have  been,  was  possessed  of  high 
and  lofty  ideals,  had  the  same  opinions  of 
Central  Africa  that  I had,  and  had  backed  his 
opinion  heavily  in  employing  Baker,  Gordon, 
and  many  others  to  push  forward  the  limits 
of  Egypt  into  the  very  heart  of  Africa ; 
and  perhaps  nothing  proves  the  correct- 
ness of  his  ideas  more  forcibly  than 
the  condition  in  which  Emin  Pasha  and 
his  followers  were  found  by  Mr.  Stanley, 
after  having  been  practically  cut  off  from 
civilisation  for  so  many  years.  I also 
only  followed  humbly  in  the  footsteps  of 
Burton  (whose  recent  loss  we  all  so  deeply 
deplore),  sharing  the  ideas  of  Livingstone 
and  Bartle  Frere,  and  I believe  of  all  my  pre- 
decessors in  the  task  of  African  exploration ; 
but  I believe  I may  claim  to  have  put  the 
question  of  chartered  companies,  and  of  the 
benefit  that  might  result  to  Africa,  both  as 
regards  civilisation  and  commercial  develop- 
ment, more  clearly  before  the  public  than  had 
been  done  before,  and  though  I may  not  have 
had  any  hand  in  the  actual  obtaining  of  a 
charter,  or  of  bringing  into  being  any  of  the 
companies  which  have  had  charters  granted 
to  them,  I think  I may  honestly  claim  to  have 
had  some  influence  in  the  movement  which  has 
rendered  the  existence  of  chartered  companies 
possible  in  the  end  of  the  19th  century. 

No  doubt  many  will  deny  my  claim.  They  are 
welcome  to  do  so.  I can  show  writings  pub- 
lished in  England  and  abroad,  and  bring  many 
persons  to  prove  that  certainly  I have  con- 
stantly been  advocating  the  establishment  of 
chartered  companies,  and  discussing  the 
powers  and  privileges  that  should  be  conferred, 
and  the  restrictions  which  should  be  imposed 
upon  them,  as  well  as  the  duties  they  would  be 
called  upon  to  perform,  and  the  advantages 
that  they  might  properly  expect  to  enjoy.  Now 
though  I may,  perhaps,  in  some  of  the  remarks 
I am  going  to  make,  seem  in  the  opinion  of 
some  to  criticise  action  more  or  less  remote,  I 
can  assure  you  that  I have  no  such  idea.  If 
any  person  feels  himself  aggrieved  by  what  I 
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may  say,  I can  only  assure  him  that  I am  ex- 
cessively sorry  that  he  should  apply  to  an 
individual  or  particular  case  remarks  which 
were  certainly  only  intended  to  apply  to  the 
general  question. 

I do  not  come  here  to-night  to  bless  or  to 
curse— I am  not  here  as  a Balaam,  nor  yet  as  a 
Balaam’s  ass— but  simply  to  put  before  you 
the  ideas  I have  on  the  subject  of  chartered 
companies,  and  perhaps  more  especially  the 
restrictions  by  which  they  should  be  hedged 
round  and  prevented  in  any  way— even  though 
it  may  be  involuntary— doing  any  harm  to  or 
trespassing  upon  the  legitimate  privileges  of 
the  natives  ; to  insist  that,  as  they  intend  to 
make  a profit  out  of  their  undertakings,  they 
shall  in  no  way  shirk  their  duties : and  to 
point  out  how  absolutely  imperative  it  is  that 
no  native  of  the  districts  they  administer 
should  in  any  way  suffer,  in  order  that  a 
favourable  balance-sheet  should  be  provided 
for  the  shareholders  ; and  last,  not  least, 
that  they  should  not  only  be  content  with 
keeping  things  quiet,  but  should  insist  upon 
the  maintenance  of  law  and  order,  and  strive 
to  lead  those  who  may  be  placed  under  their 
care  upwards  and  onwards  in  the  path  of 
civilisation. 

If  the  responsibility  upon  those  who  accept 
the  powers  granted  them  by  charter  is  great, 
still  greater  is  the  responsibility  upon  those 
who,  in  a constitutional  country  like  ours, 
advise  the  grant  in  each  special  case.  Firstly, 
they  must  consider  the  general  principles  of 
the  control  which  the  Government  must  exer- 
cise, and  the  points  to  which  their  attention 
should  be  specially  directed  in  the  exercise  of 
this  control ; secondly,  they  must  consider 
the  manner  in  which  this  control  must  be 
exercised  ; thirdly,  they  must  be  careful  in 
their  selection  of  the  persons  to  whom  they 
entrust  the  exercise  of  this  control ; and, 
fourthly,  they  must  be  especially  careful  as  to 
those  to  whom  they  entrust  the  great  powers 
conferred  by  any  charter  ; for,  however  perfect 
may  be  the  control  which  they  exercise,  if 
these  powers  are  granted  to  improper  or  unfit 
persons,  they  are  certain  to  be  wrongly  used. 
The  responsibility  of  a Government  is  in  no 
way  lessened,  but  rather  increased,  when  they 
devolve  any  of  their  powers  to  a company,  one 
of  whose  objects  is  the  obtaining  of  pecuniary 
profits  ; and  this  is  accentuated  in  the  case 
where  those  placed  under  the  jurisdiction  of 
such  a company  are  imperfectly  civilised,  and 
lacking  in  the  means  by  which,  in  European 
countries,  those  governed  have  usually  the 


means  of  making  known  and  removing  the 
grievances  under  which  they  suffer. 

Another  responsibility  which  rests  upon  the 
Government  which  grants  a charter  to  any 
among  its  subjects,  is  that  of  preventing  those 
upon  whom  the  privileges  it  may  contain  are 
conferred  from  using  those  privileges  in  such 
a manner  as  to  conflict  with  the  rights  of  their 
fellow  subjects,  or  acting  in  such  a manner  as 
to  involve  the  commonwealth,  of  which  they 
are  but  a small  portion,  in  political  difficulties 
with  other  countries. 

Those  who  accept  the  charter  have  a heavy 
responsibility  as  well  as  those  that  grant  it,  and 
in  this  responsibility  every  owner,  if  it  be  but  of 
a single  share,  partakes  with  those  who  maybe 
members  of  the  board  of  directors,  or  by  what- 
ever name  we  may  call  the  administrative 
council.  Men  may  of  their  own  free  will,  and  for 
many  reasons,  some  praiseworthy  and  some  the 
reverse,  abstain  from  exercising  their  political 
rights  in  their  own  country  : in  most  cases  they 
become  possessed  of  those  political  rights 
without  any  special  exertion  on  their  own  part, 
and  if  they  do  exercise  them,  do  not  exercise 
them  (or  should  not  if  they  do)  for  pecuniary 
profit.  Every  individual  who  invests  in  the 
shares  of  a chartered  company  does  so  of  his 
own  free  will,  and  presumably  with  the  hope  of 
immediate  or  of  ultimate  profit ; that  they 
should  profit  by  their  spirit  of  enterprise,  and  by 
the  employment  of  their  capital,  is  perfectly 
right,  but  in  so  doing  they  accept  the  position 
of  being  rulers  over  their  fellow  men,  and  are 
immediately  and  directly  responsible  for  any 
wrong  which  may  be  done  to  them.  The  native 
races,  who  are  placed  under  the  rule  of  a 
chartered  company,  are  entirely  in  a different 
position  from  the  servants  of  a railway  or  other 
industrial  company ; they  are  placed  under  a 
rule  and  laws  without  their  free  will  being  con- 
sulted, and  have  no  means  (save  an  open 
rebellion,  which  would  almost  certainly  be  sup- 
pressed, or  of  migration,  which  is  in  most  cases 
impossible)  of  escaping  from  the  effects  of  that 
rule  and  of  those  laws. 

If  the  shareholders  are  under  such  a grave 
responsibility,  that  responsibility  is  intensified 
in  the  case  of  those  forming  the  council  of  the 
society  and  of  its  officials.  Theymust  remember 
that  though  they  have  a duty  towards  their 
shareholders  to  render  their  investment  profit- 
able, they  have  other  and  higher  duties  to- 
wards those  over  whom  they  are  permitted  to 
rule,  and  towards  the  country  by  whom  that 
permission  is  accorded.  Towards  those  over 
whom  they  exercise  authority,  to  see  that 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[. February  20,  1891. 


252 


all  their  rights  of  person  and  property  are 
regarded  as  sacred,  to  protect  them  from 
oppression,  to  provide  for  their  progress  in 
prosperity  and  civilisation,  to  ensure  their  true 
freedom,  and  to  prevent  their  demoralisation, 
either  by  example  or  by  ministering  to  the 
more  depraved  of  their  inclinations. 

Towards  the  country  by  whose  government 
the  charter  is  granted,  to  keep  its  honour  clean 
and  unspotted,  to  avoid  any  course  of  action 
which  may  cause  it  expenditure  either  of  blood 
or  treasure,  and  refrain  from  any  deeds  which 
either  directly  or  indirectly  may  lead  to  political 
complications  with  other  civilised  powers,  to 
refrain  from  doing  aught  which  may  interfere 
with  the  valid  rights  of  their  fellow-subjects, 
and  to  maintain  such  a perfect  distinction 
between  their  administrative  and  commercial 
expenditure  and  receipts  that  it  may  bejx>s- 
sible  at  any  moment  to  say  so  much  is  due  to  us 
for  what  we  have  done  as  to  administration 
and  civilisation,  and  so  much  represents  our 
commercial  assets  : and  even  in  this  latter 
portion  they  should  be  able  to  say  so  much  is 
purely  commercial  and  so  much  is  on  account 
of  public  works  of  utility,  which  might  possibly 
be  regarded  as  being  required  in  order  that 
their  administrative  duties  might  be  properly 
carried  out. 

To  return  to  those  who  grant  the  charter, 
in  a constitutional  country  they  are  the  minis- 
ters of  the  Crown ; but  as  the  actual  grant  is 
an  exercise  of  the  Royal  prerogative,  the  grant 
is  not,  as  in  most  acts  of  such  a grave  nature, 
submitted  to  the  approval  of  Parliament  before 
it  is  made.  The  action  of  the  ministers,  no 
doubt,  is  liable  to  criticism  for  having  advised 
the  Sovereign  to  confer  rights  and  privileges 
upon  an  individual  or  individuals,  but  once 
the  charter  has  been  granted,  vested  rights 
have  been  created,  money  is  invested  upon  f 
the  faith  of  the  continuance  of  the  arrange- 
ments set  up,  and  so  many  strong  reasons  for 
the  non-revocation  of  the  charter  been  called 
into  existence  by  the  mere  fact  of  its  being 
granted,  that  it  is  practically  certain  (except 
in  abnormal  cases,  which  are  never  likely  to 
occur)  that  no  action  seriously  questioning  the 
conduct  of  ministers  in  such  a case  is  likely  to 
be  taken,  or,  if  taken,  likely  to  succeed.  For 
my  own  part,  I think  it  would  be  a most 
excellent  thing  that,  in  future,  powers  such  as 
now  granted  by  Royal  Charter  should  be  con- 
ferred by  Act  of  Parliament.  Private  bill 
legislation  in  this  country,  if  somewhat  costly, 
is  conducted  upon  the  fairest  possible  lines  ; 
some  unnecessary  talking  there  may  be,  but 


still,  a Committee  of  Parliament,  and  espe- 
cially, I am  told,  of  the  House  of  Lords,  is  a 
most  business-like  body,  and  the  ftros  and 
cons  of  such  a measure  would  be  thoroughly 
threshed  out,  while,  at  the  time  of  the  third 
reading,  any  interests  which  considered  them- 
selves injured  would  surely  find  a spokesman 
and  have  fair  consideration  from  the  whole 
house.  Though,  nominally,  within  the  walls  of 
St.  Stephen’s  we  have  only  the  representatives 
of  the  inhabitants  of  the  United  Kingdom, 
still  the  relations  of  the  voters  who  elect 
members  to  Parliament,  and  of  the  members 
themselves,  are  so  wide  and  far  reaching,  that 
every  subject  of  her  Most  Gracious  Majesty 
(and  many  others  beside)  could  always  find 
some  person  who  would  be  willing  to  bring 
before  the  notice  of  the  House  any  grievance 
which  is  well  founded,  and  which  there  is  any 
hope  of  remedying. 

As,  however,  this  change  has  not  been  made, 
the  ministers  who  undertake  the  heavy  re- 
sponsibility of  advising  the  Sovereign  to  make 
the  grant  of  the  charter  should  in  every  possi- 
ble way  satisfy  themselves  that  the  grant  will 
be  not  only  for  the  advantage  of  those  who 
apply  for  it,  but  that  it  will  also  benefit  the 
whole  British  Empire,  and  especially  those  over 
whom  the  new  Corporation  will  have  rule  and 
governance,  and,  furthermore,  be  absolutely 
certain  of  the  validity  of  any  concessions,  the 
possession  of  which  may  form  portion  of  the 
grounds  upon  which  the  demand  for  the 
charter  is  based. 

As  a general  rule,  it  may  be  at  once  admitted 
that  a company  possessing  powers  such  as 
are  usually  granted  by  Royal  Charter  will, 
under  ordinary  circumstances,  be  a benefit  to 
the  country  at  large,  for  it  will  at  once  stimu- 
late trade  and  enterprise,  thus  adding  to  the 
wealth  of  the  whole  commercial  community, 
and  provide  employment  for  the  ever-increas- 
ing class  who,  while  fairly  educated  and  pos- 
sessed of  a spirit  of  enterprise,  find  it  more 
and  more  difficult  to  find  suitable  employment, 
either  in  this  country  or  the  more  settled  por- 
tions of  our  older  colonies.  It  may  be  urged 
that  similar  advantages  might  be  obtained  by 
making  these  new  territories  Crown  colonies, 
but  a moment’s  consideration  will  show  us  that 
this  is  not  the  case.  A Crown  colony,  from  its 
very  constitution,  and  from  its  cost,  entirely  at 
first,  and  in  a decreasing  ratio  afterwards, 
being  defrayed  by  the  British  taxpayer,  with- 
out any  possibility  of  a direct  pecuniary  re- 
turn, must  be  always  conducted  upon  more  or 
less  timid  and  non-enterprising  lines ; the 
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efforts  of  its  officials  will  ever  be  directed  to 
keeping-  down  the  cost  of  government,  and 
therefore,  every  new  enterprise,  and  every 
possible  extension  of  territory  will  be  jealously 
regarded,  and  often  prohibited,  because  of  the 
immediate  increase  of  expenditure  entailed,  so 
that  future  prosperity  and  security  are  sacrificed 
to  the  fancied  necessity  of  showing  a surplus  in 
the  annual  balance  - sheet.  The  chartered 
company,  on  the  other  hand,  relieves  the 
empire  of  all  expense  of  administration  from 
the  very  commencement,  and  looking  upon  its 
first  expenditure  as  an  investment  of  capital, 
is  ever  ready  to  promote  fresh  enterprises  and 
extensions  which,  in  the  nearer  or  more  remote 
future,  may  lead  to  great  profits.  These  are 
two  great  advantages  to  the  nation  at  large  if 
and  when  the  company  is  properly  conducted  ; 
if  a company  is  not  properly  conducted,  how- 
ever bright  its  prospects  may  be  in  the  com- 
mencement, however  great  the  natural  riches 
of  its  territory,  and  the  capabilities  of  its  sub- 
jects, nothing  but  financial  ruin  awaits  the  in- 
vestors, while  the  country,  in  order  to  remedy 
the  mistakes  that  have  been  perpetrated,  will 
find  itself  committed  to  heavy  expenditure, 
and  possibly  to  a series  of  costly  and  vexatious 
native  wars. 

As,  therefore,  the  success  or  failure  of  the 
company  affects  the  nation  at  large,  and  not 
only  those  who  may  be  shareholders,  and  as 
this  success  or  failure  will  be  mainly  dependent 
on  the  policy  pursued  by  the  directors,  espe- 
cially in  the  early  days  of  the  undertaking,  the 
Ministers  who  are  responsible  for  the  grant  of 
any  charter  should  be  thoroughly  satisfied  as 
to  the  competence  of  those  to  whom  the  grant 
is  made  to  carry  out  the  duties  imposed  upon 
them,  and  also  to  provide  proper  measures  for 
ensuring  an  efficient  supervision  over  them. 
We  should,  therefore,  consider  what  people  are 
those  to  whom  these  powers  should  be  granted, 
and  how  a supervision  over  them  may  be  main- 
tained. Fortunately,  in  England, 'we  are,  in 
great  measure  through  long  heredity,  a self- 
governing  race ; and  also  our  experience  is  so 
world-wide,  that  there  are  many  among  us 
who  have  had  experience  in  governing  men  of 
all  sorts  and  conditions,  and  who  have  leisure 
time  sufficient  to  enable  them  to  give  attention 
to  matters  of  this  kind.  In  the  management 
of  their  estates,  at  quarter  sessions,  as 
Poor-law  Guardians,  as  magistrates,  as 
members  of  County  Councils,  as  directors 
of  railway  and  other  companies,  and  as 
members  of  both  Houses  of  Parliament,  our 
nobles  and  gentlemen  have  a very  large 
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experience  in  politics,  in  finance,  in  adminis- 
tration, and  in  government;  and  from  among 
them  I am  glad  to  see  that  some  of  the  char- 
tered companies  have  found  some  of  their  most 
illustrious  recruits.  To  these,  to  form  an  ideal 
council,  should  be  joined  men  who  have  had 
experience  in  the  colonies  or  India,  in  the 
naval,  military,  and  diplomatic  services  of  the 
Crown,  and  also  men  of  high  standing  in  the 
commercial  and  financial  world,  great  mer- 
chants, bankers,  and  ship-owners. 

In  the  finance  side  of  the  question,  we  must 
remember  there  is  more  than  one  sort  of 
finance.  There  are  members  of  what  is 
generally  termed  la  haute  finance , men  whose 
name  is  known  throughout  the  civilised  world, 
who  are  behind  the  scenes  in  all  political  ques- 
tions; these  men,  or  their  nominees,  would  be 
valuable  members  of  the  council  of  a chartered 
company.  There  are  the  regular  bankers,  who 
pursue  a steady  and  so-called  legitimate  busi- 
ness ; among  these,  too,  we  may  look  both  for 
investors  and  directors,  men  who  are  solid, 
substantial  men  of  business.  There  are  the 
ordinary  investors,  people  who  either  look  to  a 
steady  rate  of  interest  on  their  money,  or  are 
(and  in  England  these  are  an  ever-increasing 
class)  content  to  remain  for  periods  more  or 
less  lengthened  without  any  annual  return, 
confident  that,  sooner  or  later,  their  patience 
and  foresight  will  be  rewarded,  and  they 
or  their  heirs  reap  a rich  harvest,  and 
that,  if  from  some  unforeseen  circumstances, 
they  may  be  obliged  to  part  with  their 
cherished  investments,  there  will  ever  be  found 
others  of  a like  mind  with  themselves,  who  will 
be  ready  to  pay  a price  which  will  not  only 
recoup  their  original  outlay,  but  will  also  pro- 
vide a fair  interest  on  it.  If  these  were  all  in 
the  financial  world,  the  path  both  of  the  Govern- 
ment which  grants  a charter  and  of  those  who 
invest  their  capital  in  the  undertaking  would 
be  comparatively  simple.  The  Government 
would  easily  be  satisfied  as  to  those  to  whom 
the  charter  was  granted  being  fit  and  proper 
persons,  and  the  ordinary  investor  of  the 
second  class  could  remain  in  perfect  quiet  and 
security.  But  there  is  another  class  of 
financier  which,  while  among  its  members 
it  counts  some  men  of  the  most  undoubted 
character  and  most  perfect  honour,  also 
includes  men  whose  highest  idea  of  honesty  is 
that  their  actions  should  not  bring  them  under 
the  notice  of  the  law,  and  who  laugh  over  a 
sharp  trick  by  which  some  unfortunate  being 
has  lost  his  all  as  a capital  joke ; who  think 
the  highest  stroke  of  business  is  to  float  some 
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bogus  company,  by  means  of  which  they  can 
gain  some  money  for  themselves,  no  matter 
at  what  cost  of  ruin  to  the  widow  and  the 
orphan. 

Now,  in  all  new  enterprises,  this  class  of 
financier  is  almost  necessarily  engaged.  The 
possession  of  special  knowledge  of  the  classes 
who  are  likely  to  interest  themselves  in  such 
matters,  the  following  of  a clientele  on  the 
Stock  Exchange  and  elsewhere,  these,  and 
other  qualifications  of  a like  sort,  and  also 
a power  of  keen  insight  into  the  merits  or 
demerits  of  a new  undertaking,  make  their 
presence  welcome,  when  their  position,  power, 
and  influence  have  been  honourably  ob- 
tained. Some  men  know  whether  a busi- 
ness is  really  good  or  bad  intuitively,  and, 
exercising  this  power  honestly,  can  always 
command  the  support  of  those  who  desire  a 
comparatively  safe,  if  somewhat  speculative, 
investment.  Others,  whose  powers  of  insight 
may  be  as  keen,  and  their  deductions  as  accu- 
rate, only  care  for  any  business  on  account  of 
what  they  and  their  immediate  following  may 
realise  by  it.  For  its  intrinsic  value  they  care 
nothing,  and  often  these  men  are  mistaken  by 
the  public  for  those  mentioned  just  before 
them.  Below  these  there  are  other  classes  of 
promoters  of  companies,  but  it  is  of  no  use 
descending  into  these  lower  depths. 

Now,  when  a chartered  company  is  about  to 
be  formed  (or  any  other  new  undertaking),  men 
of  this  class  of  finance— good,  bad,  or 
indifferent — are  sure  to  be  about,  trying  in 
what  way  they,  and  those  who  follow  them, 
may  yet  have  a share  in  the  good  things 
going;  in  some  cases,  it  may  be  men  of  this 
class  of  finance  who  set  the  movement  on  foot, 
and  bring  others  into  it.  Men  of  this  kind, 
who  are  successful,  are  always  able  to  com- 
mand large  amounts  of  money,  and  to  mainr 
tain  a considerable  appearance.  If  interested 
in  the  formation  of  a chartered  company,  there 
is  no  position  which  one  of  these  men  would 
more  keenly  desire  than  to  be  member  of  the 
Board,  not  for  the  salary,  for  that  would  not 
pay  him  for  the  time  of  one  of  his  clerks,  but 
because  of  the  eminence  to  which  it  raises  him 
both  in  the  social  and  financial  world.  If  the 
man  is  honourable,  his  satisfaction  of  his 
ambition  is  just  and  proper,  but  the  Govern- 
ment, before  permitting  his  membership,  should 
make  special  inquiries,  otherwise  we  may,  in 
some  future  companies,  see  undue  inflation  of 
capital,  the  working  of  certain  matters  for  the 
financial  benefit  of  a group,  and  not  for  that  of 
the  body  of  shareholders  in  the  company,  nor 


yet  of  the  country  and  of  its  inhabitants  which 
have  been  confided  to  their  charge.  The 
Government,  therefore,  in  approving  of  mem- 
bers of  the  council,  should  in  the  future,  as 
doubtless  they  have  done  in  the  past,  perfectly 
satisfy  themselves  that  no  person  sits  at  the 
council  board  of  a chartered  company  who  is 
not  a person  in  every  way  qualified  for  that 
position.  But  beyond  this,  which  has  not 
yet  been  done,  though  the  permanent  mem- 
bers named  in  some  charters  are  doubtless 
intended  to  fulfil  the  same  purpose,  there 
should  be  Government  directors  on  the  Board 
of  each  company,  who  should  have  a con- 
sultative voice  and  complete  knowledge  of  the 
whole  conduct  of  business,  so  that  at  anytime 
when  their  colleagues  were  entering  on  any 
course  which  appeared  to  threaten  danger  to 
the  country,  or  to  menace  the  welfare  or 
liberties  of  the  subjects  of  the  company,  the 
Government  might  intervene,  and  if  after 
careful  examination  it  found  sufficient  cause, 
might  advise  the  exercise  of  the  right  of  veto. 
No  ministry  in  this  country  would  ever  advise 
such  an  exercise  of  power  without  real  cause  ; 
a body  so  powerful  as  a chartered  company 
would  have  so  many  advocates  in  both  Houses 
of  Parliament,  that  any  real  or  fancied  injury 
inflicted  on  them  would  be  promptly  redressed. 

Next  we  should  look  at  the  supervision  of 
the  officials  of  the  company  in  those  districts 
where  they  exercise  power.  Men  may,  from  a 
false  sense  of  duty  and  loyalty  to  their  em- 
ployers, so  interpret  rules  and  regulations, 
framed  with  the  greatest  care,  as  to  cause 
hardship  and  injustice  to  uncivilised  men  over 
whom  they  have  control,  and,  in  order  to 
obtain  better  pecuniary  returns  for  the  com- 
pany, may  be  inclined  to  strain  the  regula- 
tions framed  for  their  conduct.  Such  mistaken 
zeal  is  of  course  likely  to  be  more  or  less 
condoned  by  their  actual  employers,  and 
therefore  Government  should  have  the  power 
to  demand  the  dismissal  or  punishment  of  any 
official  of  the  companies.  In  order  to  avoid, 
as  much  as  possible,  such  cases  occurring, 
the  judicial  and  police  officers  should  not  have 
any  dealing  with  revenue  or  commercial  busi- 
ness of  the  company,  beyond  such  as  falls  to 
the  judges,  magistrates,  and  police  of  any 
civilised  country. 

To  insure  satisfactory  supervision,  the 
Government  must  of  course  appoint  officers 
for  that  purpose,  and  these  should  be  selected 
for  their  ability  and  impartiality,  and  I think, 
in  view  of  the  many  imperfections  to  which 
humanity  is  liable,  that  these  officers  should  be 
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precluded  from  having  any  pecuniary  interest, 
either  direct  or  indirect,  in  the  company  (or  in 
similar  undertakings)  over  the  action  of  whose 
employes  they  have  to  keep  watch  and  ward. 

One  other  precaution  the  Government  should 
adopt,  and  that  is  to  secure  that,  from 
the  very  commencement  of  the  life  of  a 
chartered  company,  its  administrative  and 
commercial  accounts  should  be  kept  entirely 
distinct  and  separate,  so  that  when  the  time 
comes  that  Government  of  another  kind  has  to 
be  substituted  for  that  by  the  company,  there 
may  be  no  difficulty  in  capitalising  what  is 
actually  owed  by  the  district  over  which  the 
company  has  had  control  for  administrative  and 
public  works,  which,  though  not  pecuniarily 
remunerative,  have  been  for  its  benefit  and 
that  of  its  inhabitants,  and  placing  this  sum 
as  a first  charge  against  the  new  Government. 
Unless  this  is  done,  and  done  strictly  and 
correctly,  we  shall  be  met  with  the  same  diffi- 
culty as  confronted  this  country  when  the  com- 
mercial and  administrative  functions  of  the 
H.E.I.C.S.  were  separated,  and  it  was  found 
impossible  to  say,  with  any  approach  to  cer- 
tainty, what  sum  was  really  due  to  the  share- 
holders of  the  company  for  their  capital 
expenditure  in  administration  and  public 
works ; and  only  what  Macaulay,  in  his 
splendid  speech  in  support  of  the  measure, 
called  a compromise,  could  be  arrived  at. 

That  the  capital  expended  in  administration 
and  public  works  should  receive  a higher  in- 
terest than  is  paid  on  public  debt  (to  which  it 
is  similar  in  character)  in  older  and  mere 
civilised  countries,  goes  without  saying.  There 
must  be  a certain  amount  of  risk  in  these 
undertakings,  and,  as  elsewhere,  the  extra 
risk  must  be  compensated  for  by  the  possibility 
of  higher  returns.  When  the  countries  which 
have  been  developed  by  means  of  chartered 
companies  become  easily  accessible,  have  a 
firm  government  justly  administered,  and  their 
commercial  prosperity  assured,  it  will  be  easy 
enough,  by  a process  of  conversion,  to  reduce 
the  charges  on  account  of  this  guasi-na.tiona.\ 
debt.  In  the  granting  of  charters,  the  question 
of  administrative  capital,  the  interest  thereon, 
and  its  ultimate  conversion,  should  not,  in  my 
opinion,  be  lost  sight  of.  In  order  to  secure  as 
perfect  a division  as  possible  between  the  com- 
mercial and  administrative  parts  of  a chartered 
company,  it  would  be  perhaps  well  that  all  the 
commercial  undertakings,  such  as  mines,  trad- 
ing companies,  should  be  undertaken  by  subsi- 
diary companies,  the  original  chartered  com- 
pany only  retaining  in  its  own  hands  those 


industrial  undertakings  ( e.g .,  railways,  &c.)> 
which  in  a new  country  can  be  most  bene- 
ficially worked  by  the  central  power. 

I have  perhaps  seemed  to  be  speaking  in  a 
critical  spirit,  but  I believe  that  on  the  lines 
indicated  above  chartered  companies  could 
reap  ample  returns  for  their  original  courage 
and  spirit  of  enterprise,  as  well  as  for  the 
capital  risked,  while  the  interests  of  the 
investing  public,  and  of  the  natives  of  the 
countries  concerned,  will  be  efficiently 
guarded. 

I have  almost  done.  People  may  say — You 
have  been  speaking  a great  deal  about  the 
rights  of  the  natives  ; is  not  all  this  governing 
them  by  chartered  companies  interfering  with 
their  rights  ? To  these  I would  answer  that, 
generally  speaking,  the  condition  of  natives 
under  the  rule  of  their  own  chiefs  is  so  wretched 
and  uncertain,  that  any  form  of  settled  govern- 
ment must  be  an  advantage  to  them ; that 
without  guidance  and  settled  government  they 
can  never  rise  in  the  scale  of  civilisation, 
and  that  for  large  areas  of  Africa,  and 
possibly  other  portions  of  the  globe  also, 
settled  government  and  guidance  can  be  best 
secured  by  means  of  chartered  companies, 
without  which  these  areas  and  their  inhabitants 
would  for  many  long  years  be  left  in  state  of 
savagery  and  misery,  and  the  victims  of  op- 
pression and  wrong. 

Chartered  companies,  properly  controlled, 
form  the  proper  medium  between  the  praise- 
worthy and  necessary  caution  of  Government 
officials  and  the  license  which  would  arise  if 
these  new  countries  were  to  become  the  prey 
of  adventurers,  working  simply  for  their  own 
ends  and  profits.  Charters  also  form  a solid 
base  of  secutity  for  the  capital  invested  in 
these  new  countries.  In  a word,  chartered 
companies  are  a necessity  of  the  time.  They 
are  powerful  instruments  for  good.  They 
should  be  an  advantage  to  the  country  which 
grants  them,  and  also  to  the  countries  they 
may  rule.  No  other  instrument  yet  devised  is 
so  powerful  for  good,  therefore,  to  all  we  may 
wish  success  and  prosperity,  so  long  as  those 
who  are  responsible  for  their  conduct  act  with 
wisdom  and  generosity.  As  they  are  powerful 
for  good,  so  also,  if  maladministered,  they  may 
become  instruments  for  evil ; and  this  will  be 
the  case  if  their  shares  are  counted  by  the 
owners  simply  as  so  many  counters  with  which 
to  take  part  in  the  fascinating  game  of  Bourse 
operations.  I wish  each  and  every  chartered 
company  that  does  its  duty  the  most  ample 
success  imaginable. 
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DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  the 
paper  had  very  clearly  laid  down  the  requirements  in 
governing  bodies  of  chartered  companies,  and  had 
made  very  useful  suggestions  as  to  their  selection ; 
and  it  had  then  gone  on  to  recommend  three  specific 
reforms  in  future  charters: — t.  That  permanent 
members  of  the  council  should  be  appointed  by  the 
Government,  who  should  have  no  interest  in  the 
company.  2.  That  the  Government  should  have  the 
power  of  dismissing  officials,  which,  no  doubt, 
would  be  an  advantage  to  the  countries  governed; 
and  he  did  not  see  why  it  should  be  objected 
to,  as  such  a power  would  never  be  exercised 
unfairly.  3.  That  the  administrative  and  commercial 
accounts  should  be  kept  separate.  The  concluding 
recommendation  was,  that  mining  and  other  opera- 
tions should  be  entrusted  to  subsidiary  councils, 
which  would  no  doubt  be  advantageous,  as  each  one, 
having  one  specific  object  to  attend  to,  would  be  able 
to  do  so  more  efficiently  than  the  governing  body 
which  had  to  administer  the  whole  country. 

Mr.  Murray  said  all  who  had  paid  any  attention 
to  African  affairs  knew  how  much  they  owed  to 
such  men  as  Commander  Cameron,  who,  by  their 
bravery,  self-denial,  and  energy,  had  extended  the 
interests  of  the  Empire  towards  what  was  called 
the  “Dark  Continent.”  Commander  Cameron,  in 
his  travels  through  Africa,  had  learned  how 
necessary  it  was  that  there  should  be  some 
guiding  power  over  the  hordes  of  natives;  and 
any  one  who  looked  into  the  history  of  the 
matter  would  see  that  there  had  been  two  powers 
more  or  less  connected  with  Africa— one  an  historic 
power,  and  the  other  a practical  one.  One  had  raised 
the  natives  to  a better  condition,  the  other  had 
simply  pillaged  them  and  left  them  poorer  than 
ever.  A warning  had  been  uttered  against  what 
he  should  call  stockjobbing,  but  he  thought  the 
Governments  were  quite  able  to  judge  who  were  fit 
to  be  members  of  these  councils.  From  some  know- 
ledge of  the  way  in  which  two  chartered  companies  had 
been  constituted,  he  thought  every  one  of  the  condi- 
tions which  Commander  Cameron  laid  down  had 
been  enforced,  and  Government  nominees  were  on 
tin  Poards.  If  the  empire  were  to  be  extended  and 
d.  vcloped  it  must  be  in  one  of  two  ways— either  by 
thr  Government  direct,  or  by  falling  back  on  the 
°1  ! lines  of  Raleigh  and  Drake,  who  discovered 
places  which  could  be  developed,  and  were  backed 
by  money  subsciibed  by  the  merchant  princes  of 
these  days.  Just  now  we  seem  to  have  gone  back  to 
this  old  plan,  and  he  believed  the  merchant  princes 
of  London  to-day  were  doing  their  work  as  honestly 
and  loyally  as  in  the  grand  old  days  of  which  they 
had  all  read.  He  did  not  know  where  the  next 
chartered  company  was  to  operate,  for  the  world 
was  growing  very  small,  and  there  was  not  much 
spare  room  left  to  work  upon.  If  there  were  new 


companies  established,  however,  he  hoped  it  would 
be  on  the  lines  which  had  been  laid  down. 

Mr.  Hyde  Clarke  congratulated  Commander 
Cameron  on  having  this  opportunity  of  vindicating 
the  claim  he  put  forward  in  his  paper,  which  was 
certainly  well  founded,  for  he  was  one  of  the  first  to 
advocate  chartered  companies  in  Africa.  It  was  with 
that  view  that  the  African  Section  of  the  Society 
was  established,  at  the  suggestion  of  Sir  Erasmus 
Ommanney  and  himself,  with  the  permission  of  the 
Council,  and  he  would  point  out  how  great  was 
the  contrast  between  the  state  of  things  at  that 
time  and  now.  Then  it  was  impossible  to  make  any 
impression  either  on  the  Government  or  on  the  public 
but  through  the  efforts  of  that  Section,  and  through 
the  work  which  it  did  in  obtaining  the  assistance 
of  such  men  as  Commander  Cameron.  Now,  instead 
of  doubting  whether  it  was  possible  that  a chartered 
company  should  or  ought  to  be  formed  for  Africa, 
the  stage  of  criticism  had  been  reached.  He  must 
say  that  he  differed  on  some  points  from  his  gallant 
friend,  who  seemed  to  have  a great  preference  for 
Acts  of  Parliament  instead  of  a Royal  Charter.  He 
feared  that  during  the  long  time  he  was  in  Africa  he 
had  not  been  very  well  supplied  with  newspapers, 
and  that  he  indulged  in  rather  too  much  ideal  admira- 
tion for  private  Bill  legislation.  There  was  every 
reason  to  be  satisfied  that  successive  Governments 
had  granted  these  charters,  and  he  had  been  a little 
surprised  at  the  warning  which  had  been  given  with 
regard  to  Stock  Exchange  troubles  and  speculative 
schemers,  for,  so  far  as  he  was  aware,  there  had  been 
no  openings  yet  for  any  of  these  people  in  connection 
with  these  great  companies.  On  the  contrary,  the 
Government  had  acted  on  the  lines  he  had  laid  down, 
and  there  was  every  reason  to  be  satisfied  with  the 
men  to  whom  the  guidance  of  these  great  companies 
had  been  confided.  He  was  not  quite  prepared  either 
to  adopt  his  dictum  with  regard  to  Crown  Colonies, 
because  they  were  not  entirely  dependent  on  Down- 
ing-street.  After  a certain  time  you  either  got  some 
able  and  enterprising  men  as  governors,  men  who 
left  their  mark  on  the  history  of  the  empire,  or  a 
council,  legislative  or  executive,  of  the  inhabitants,  and 
they  were  on  the  lookout  for  every  opportunity  of 
developing  new  industries,  and  extending  their  opera- 
tions. This,  however,  had  not  much  relation  to  the 
real  argument,  because  Commander  Cameron  had 
laid  down,  as  he  did  years  ago,  that  chartered  com- 
panies were  well  qualified  to  carry  out  the  objects  he 
had  in  view.  At  the  present  moment  they  were 
greatly  dependent  on  the  three  great  African  com- 
panies for  the  maintenance  of  English  influence  in 
Africa.  He  quite  concurred  with  what  had  been 
said  as  to  the  rights  of  the  natives,  and  he  might 
have  gone  further,  because  he  knew  practically  what 
the  real  rights  of  the  natives  were — the  right  of 
being  slain  and  oppressed  in  the  most  abominable 
manner  by  slave  hunters,  by  Portuguese,  and  by  their 
own  brethren,  more  particularly  the  Zulus.  The  one 
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prominent  fact  in  the  history  of  Africa  was  that 
within  a comparatively  late  period  the  Kaffirs  or 
Zulus  had  advanced  over  the  greater  part  of  Africa, 
until  their  language  was  now  to  be  found  even  on  the 
north-east  coast.  Under  the  chartered  company 
carried  on  in  the  way  described,  therefore,  the  natives 
really  for  the  first  time  acquired  any  rights  worth 
having.  Commander  Cameron  was  much  to  be  con- 
gratulated on  being  able  to  come  forward  and  show 
that  in  this  instance  his  labours  on  behalf  of  Africa 
had  had  a really  practical  result. 

Mr.  Walker  said  he  had  been  connected  for 
eight  years  with  a chartered  company  in  Borneo. 
There  the  method  of  developing  the  resources  of 
the  country  by  means  of  subsidiary  companies  had 
already  been  carried  out  to  a large  extent,  for  there 
were  twenty-five  or  thirty  such  companies  in  London 
in  existence,  and  their  capital  was  perhaps  three 
times  that  of  the  parent  company.  The  statistics  of 
imports  and  exports  showed  what  had  been  done. 
Ten  years  ago  the  total  was  about  ^25,000,  whilst  in 
1890  it  had  grown  to  ,£500,000.  It  seemed  to  him 
very  unnecessary  to  have  a Government  representative 
on  the  Board.  These  Boards  were  of  the  highest 
character;  amongst  the  members  might  be  found 
statesmen,  colonists  of  high  standing,  naval  men, 
merchants,  and  bankers,  and  he  thought  they  might 
be  fairly  left  to  control  the  action  of  their  own 
company.  Again,  as  to  the  suggestion  that  the 
Government  should  have  the  power  of  dismissing  the 
sen-ants  of  the  company,  that  seemed  to  be  some- 
what vague.  In  Borneo  there  were  three  protected 
States,  one  of  which  was  under  a chartered  company. 
These  were  all  under  British  protection,  and  under 
the  immediate  supervision  of  the  Governor  of  Singa- 
pore, who  could  take  exception  to  any  action  which 
occurred  in  those  districts.  This  was  provided  for 
in  the  charter  of  the  company.  He  also  thought  it 
very  unnecessary  to  ask  for  Parliamentary  interference, 
because  the  charters  hitherto  granted  had  been 
thoroughly  well  considered,  as  was  proved  by  the 
fact  that  the  original  charter  granted  to  the  British 
North  Borneo  Company  had  been  repeated  in  the 
subsequent  cases.  This  was  quite  sufficient  to  show 
that  it  had  received  due  consideration,  and  had  been 
approved  by  the  men  best  capable  of  considering  the 
subject. 

The  Chairman  then  proposed  a vote  of  thanks 
to  Commander  Cameron  for  his  interesting  paper, 
which  was  carried  unanimously. 

Commander  Cameron,  in  reply,  said  that  it 
probably  did  not  make  much  difference  in  actual 
working  whether  the  charter  was  granted  by  Act  of 
Parliament  or  by  the  exercise  of  the  Royal  preroga- 
tive, because  it  was  always  open  to  review  the 
conduct  of  a minister.  But  still  there  was  the  possi- 
bility that  a charter  might  be  granted  after  the  close 
of  the  Session,  a general  election  might  take  place 
before  the  next,  and  the  minister  responsible  for  the 
charter  might  then  be  out  of  office,  and  there  would 


be  no  means  of  calling  him  to  account.  He  did 
not  hear  much  about  private  Bill  legislation  when 
in  Africa,  but  he  knew  something  about  it  gene- 
rally; and  whilst  no  doubt  there  was  some  diffi- 
culty connected  with  it,  he  always  anderstood 
it  was  not  unfair  as  a rule.  When  speaking  of 
subsidiary  companies,  he  was  thinking  of  the 
Borneo  Company,  because  he  knew  what  had 
taken  place  there,  and  hoped  the  same  course 
would  be  followed  by  the  younger  companies  in 
Africa.  With  regard  to  the  question  of  Government 
representatives  on  the  Board,  if  it  was  thought 
necessary  to  have  a Government  director  on  guaran- 
teed Indian  railways,  where  the  responsibility  was 
limited  to  a guarantee  of  5 per  cent.,  it  was  much 
more  so  in  the  case  of  chartered  companies,  who 
might  have  to  deal  with  the  lives  and  liberties  of 
thousands  and  thousands  of  native  Africans.  He 
thought  it  was  necessary  that  Government  should 
have  absolute  knowledge  of  what  was  being  done, 
looking  to  the  serious  nature  of  the  delegated 
responsibility,  for  a delegated  responsibility  was  even 
greater  than  one  undertaken  directly.  There  should, 
therefore,  be  absolute  knowledge  on  the  part  of  the 
representatives  of  the  Government  of  what  was  being 
done — not  necessarily  to  be  revealed  to  the  public 
but  for  the  use  of  the  executive  Government — so  that  it 
might  step  in  at  once,  and  stop  anything  which  might 
possibly  lead  to  wrong  doing.  Very  likely  the  high 
officials  in  these  councils  might  be  misled.  They 
might  not  know,  and  in  fact  could  not  know,  and 
ought  not  to  know  all  the  interior  political  life  of  the 
Government,  and  there  should  be  some  immediate 
and  direct  means  by  which  the  Government  should 
know  what  they  were  doing,  in  order  to  prevent  any 
breaking  of  the  intricate  clockwork  of  diplomacy. 
The  Boards  of  these  chartered  companies  could  not 
be  informed  of  the  negociations  the  foreign  minister 
was  carrying  on,  or  there  would  soon  be  an  end  of  all 
secrecy  and  diplomacy  ; and,  therefore,  there  ought  to 
be  some  absolute  and  safe  means  for  making  the 
Government  acquainted  with  what  was  going  on. 
These  official  members  would  of  course  be  appointed 
simply  to  represent  in  a friendly  way  the  views  of  the 
Government,  and  to  report  to  the  Secretary  of  State, 
with  whom  the  primary  responsibility  must  always 
rest. 


ELEVENTH  ORDINARY  MEETING. 

Wednesday,  February  18th,  1891  ; the 

Attorney-General,  M.P.,  Chairman  of  the 
Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Agius,  Edward  Tancred,  52,  Belsize-park-gardens, 
N.W. 

Bedford,  Major-General  Joseph  Herbert,  Avenue- 
house,  South  Norwooc-park,  S.E. 
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Brooks,  Samuel,  Park-corner,  Redhill,  Surrey. 
Cotton,  George,  Byculla-club,  Bombay. 

Day,  Frederick  Frampton,  16,  Staining-lane,  S.E. 
Lovibond,  Valentine  Locke,  The  Hermitage,  Lillie- 
road,  Fulham,  S.W. 

Sabine,  Alfred,  Grasmead,  Underhill-road,  Honor 
Oak,  S.E. 

Schlesinger,  Harry  Adrian,  Glenhurst,  Coventry- 
road,  Ilford,  Essex. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 

Brumleu,  William  Charles,  7,  Mincing-lane,  E.C. 
Carpenter,  Charles  Claude,  Bridge  Foot,  Vauxhall, 
S.E. 

Coxeter,  Samuel  J.,  Woodlands,  Gloucester-road, 
New  Barnet. 

Petit,  Hon.  Sir  Dinshaw  Manockjee,  Petit-hall, 
Malabar-hill,  Bombay. 

Piper,  Edward  Jesse,  Rose-cottage,  Sidcup,  Kent. 
Richards,  William  Armstrong,  Hillside,  Sandbach, 
Cheshire. 

The  paper  read  was — 

METHODS  AND  PROCESSES  OF  THE 
ORDNANCE  SURVEY. 

By  Colonel  Sir  Charles  Wilson, 

K.C.B.,  K.C.M.G.,  F.R.S. 

In  1791,  just  a century  ago,  a trigono- 
metrical survey  of  the  country  was  ordered 
for  the  purpose  of  producing  a military  map ; 
and  in  1797  it  was  decided  to  publish  a general 
map  of  the  kingdom,  founded  upon  a minute 
survey.  This  map  was  on  a scale  of  one  inch 
to  a mile,  and  the  first  sheet  was  published  on 
the  1st  January,  1801. 

In  1824,  this  survey  was  partially  suspended, 
in  order  that  Ireland  might  be  surveyed  on  a 
scale  of  six  inches  to  a mile,  for  a general  land 
valuation.  In  1840,  the  survey  of  Ireland  being 
almost  completed,  and  the  6-inch  plans  having 
proved  to  be  of  great  practical  value,  H.M. 
Government  decided  to  continue  the  survey 
of  Great  Britain  on  the  6-inch  scale  instead  of 
on  the  1 -inch.  This  order  continued  in  force 
until  1851,  when  there  commenced  a Parlia- 
mentary struggle,  which  has  not  inaptly  been 
called  the  “battle  of  the  scales.”  The 
battle  lasted  nearly  twelve  years,  during 
which  period  one  Royal  Commission  and 
three  Select  Committees  of  the  House  of 
Commons  reported  their  views  upon  the  scale 
most  suitable  for  a national  map.  The  6-inch 
scale  was  stopped,  and  the  i-inch  reverted  to  ; 
then  the  6-inch  scale  was  ordered  again.  For 
fifteen  months  the  Director-General  had  no 


orders  as  to  scale;  in  1857,  Parliament  sanc- 
tioned the  adoption  of  the  25-inch  scale,  and 
in  the  next  year  refused  the  money  to  carry  it 
out.  The  Survey  Department  was  disorganised, 
the  public  were  dissatisfied,  and  a sum  of 
^30,000  was  absolutely  wasted  during  the  pro- 
gress of  the  battle. 

Finally,  in  1863,  it  was  definitely  laid  down 
that  the  under-mentioned  plans  and  maps 
were  to  be  published  : — 

1.  Town  plans,  on  a scale  of  sLj>  or  12672: 
inches  to  a mile  (commonly  called  the  10- 
foot  scale),  of  all  towns  with  more  than  4.000- 
inhabitants. 

2.  Parish  plans,  on  a scale  of  I5’5y,  or  25 ‘344- 
inches  to  a mile  (the  25-inch  scale),  of  the 
cultivated  ground  in  all  counties. 

3.  County  maps,  on  a scale  of  Tolsm  or  6* 
inches  to  a mile. 

4.  A topographical  map,  on  a scale  of 

or  1 inch  to  a mile,  in  two  forms  : one  in  out- 
line, with  contours  only;  the  other  with  the 
hill  features. 

5.  Map  of  the  United  Kingdom,  on  the  scale 
of  4 miles  to  the  inch. 

6.  Map  of  the  United  Kingdom,  on  the  scale 
of  10  miles  to  the  inch. 

Since  1863,  the  only  changes  of  consequence- 
that  have  taken  place  are  : — The  authorisa- 
tion, in  1872,  of  a new  i-inch  map  of  England 
and  Wales,  based  upon  the  cadastral  survey  ; 
the  issue  of  authority  to  revise  the  maps  of' 
Great  Britain  in  1886;  and  the  order,  issued, 
in  1887,  to  publish  Ireland  on  the  2500  scale. 

I do  not  propose,  on  the  present  occasion,  to- 
describe  the  measurement  of  the  base  lines,, 
and  the  operations  connected  with  the  principal 
triangulation  and  the  levelling  of  the  country. 
But  I would  point  out  that  the  scientific  worlc 
of  the  survey,  which  was  at  one  time  equal  to, 
if  not  superior,  to  that  of  Continental  countries, 
has,  in  consequence  of  the  pressure  to  complete 
the  cadastral  map,  been  for  some  years  in 
abeyance.  Nearly  all  other  countries  have  re- 
measured the  angles  of  their  principal  triangu- 
lation, and  re-levelled  their  main  lines  of  levels 
with  the  more  perfect  instruments  of  the 
present  day.  England  should  do  the  same. 
It  is  most  desirable,  in  the  interests  of  science, 
that  the  angles  of  the  principal  triangulation 
should  be  re-measured,  and  the  main  lines  of 
levels  re-levelled  with  improved  instruments  ; 
that  there  should  be  new  tidal  observations,with 
the  best  self-registering  instruments ; that 
pendulum  operations  should  be  conducted  at 
selected  stations ; and  that  the  differences  of 
longitude  between  certain  points  should  be 
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determined  with  greater  accuracy  than  they 
are  at  present.  I hope  that  the  scientific  work 
may  some  day  be  resumed,  but,  as  it  is  not 
necessary  for  the  revision  of  the  plans,  I fear 
there  may  be  much  difficulty  in  obtaining  the 
requisite  money. 

The  25-inch  or  cadastral  survey  of  this 
country  differs  from  similar  surveys  in  foreign 
countries,  in  that  it  is  directly  based  upon  the 
triangulation.  The  chain  surveyors  work  in 
the  tertiary  triangles,  whose  sides  average 
i£  miles  in  length,  and  all  details  are  fixed  by 
rigid  measurement  with  the  chain  ; the  limit 
of  error  allowed  is  two  links  in  1,000.  Errors 
cannot  be  entirely  excluded,  but,  on  the  whole, 
the  British  survey  may  claim  to  be  the  most 
mathematically  accurate  in  Europe.  All  maps 
on  smaller  scales  are  reduced  from  the  25-inch 
map,  which  is  called  the  parent  map. 

The  field  work  of  the  survey  consists,  at 
present,  of  the  re-survey  of  Yorkshire,  Lanca- 
shire, and  Ireland,  on  the  25-inch  scale,  they 
having  been  originally  surveyed  on  the  6-inch 
scale,  only ; the  revision  and  re-survey  of  the 
towns  in  Ireland,  and  in  the  two  English  coun- 
ties ; and  the  survey  of  new  London. 

In  carrying  out  this  work,  the  original 
6-inch  survey  is  largely  utilised  ; the  detail  is 
plotted  from  the  old  field  books,  and  tracings 
of  the  outline  are  then  made  on  tracing  paper 
of  a convenient  size  for  examination  in  the 
field.  On  these  traces  buildings  are  outlined 
in  red,  streams  and  water  in  blue,  other  detail 
in  black.  The  “ Examiners’’  supply  all  new 
detail  on  the  tracings,  and  obliterate  that 
which  is  obsolete  ; they  define  roads  as  main, 
parish,  or  occupation  ; indicate  whether  build- 
ings are  of  masonry,  iron,  or  wood,  supply 
names,  and  test  generally  the  correctness  of 
the  boundaries.  A final  examiner  goes  over 
the  work  of  each  party  of  examiners,  and  is 
responsible  for  its  accuracy. 

In  several  districts,  however,  especially  in 
South  Lancashire  and  Yorkshire,  and  in  the 
west  of  Ireland,  it  has  not  been  possible  to 
utilise  the  old  survey ; in  the  one  case  owing 
to  the  great  change  in  the  artificial  features  of 
the  country,  in  the  other  to  the  want  of  com- 
pleteness in  the  original  survey,  which  was 
made  for  a Townland  valuation.  In  these  dis- 
tricts a re-survey  on  the  larger  scale  has  been 
been  found  necessary. 

The  tracing  supplied  to  the  “Examiners”  is 
returned  to  the  division  office  when  completed, 
a draughtsman  then  transfers  all  the  correc- 
tions to  the  plotted  plan,  and  afterwards  pens 
in  all  outline,  colours  the  buildings  and  water, 


&c.  All  ornament,  trees,  furze,  shingle,  and 
rough  pasture  are  stamped  on  the  plans,  and 
all  names  are  typed.  As  the  plans  are  repro- 
duced by  photography,  all  lines  are  made  as 
black  and  sharp  as  possible.  After  the  drawn 
plan  has  been  thoroughly  scrutinised  by  a 
“plan  examiner,”  it  is  examined  on  the 
ground  by  the  division  officer. 

The  aiea  of  each  enclosure  is  then  com- 
puted and  written  down  in  a book  of  reference 
for  examination  at  head- quarters.  Each  en- 
closure has  a separate  number,  the  numbers 
running  consecutively  through  the  parish. 

At  this  stage  the  plans  are  sent  to  the 
levelling  division  for  the  insertion  of  bench 
marks  and  levels ; and  they  are  afterwards 
forwarded  to  head- quarters,  Southampton,, 
where  they  undergo  a thorough  scrutiny  as  to 
execution,  agreement  with  the  tracings  and 
other  documents,  and  general  conformity  to- 
survey  usage.  The  areas  of  the  parcels  are 
again  computed  and  tested,  and  the  plans  are 
then  returned  to  the  division  officer,  with  a 
list  of  remarks  which  may  have  arisen  during 
their  examination.  On  the  return  of  the  plans 
from  the  division,  with  the  remarks  attended 
to,  the  acreages  are  stamped  underneath  the 
parcel  numbers,  and  the  work  is  then  for- 
warded for  publication. 

There  is  a wide  difference  between  the 
practice  of  this  country,  in  regard  to  the 
publication  of  large  scale  plans,  and  that  o5 
foreign  countries.  In  the  United  Kingdom 
the  town  and  cadastral  plans  are  published, 
and  sold  at  prices  which  are  intended  to  cover 
the  cost  of  publication.  In  foreign  countries 
the  plans  are,  as  a rule,  kept  in  MS.,  and 
copies,  either  tracings  or  lithographs,  are  sup- 
plied at  the  cost  of  the  applicant ; they  are 
only  published  when  necessary  for  special 
purposes,  or  to  meet  some  particular  demand- 
The  publication  of  the  English  plans  was 
authorised  under  the  expectation  that  the 
plans  would  be  largely  utilised  for  administra- 
tive purposes  and  by  owners  and  occupiers  of 
land ; and  that  there  would  be  r.o  difficulty  in 
selling  out  an  edition,  and  so  recouping  the 
cost  of  publication. 

Owing  chiefly  to  the  policy  that  has  been 
adopted  with  regard  to  the  sale  of  the  maps, 
and  to  the  ignorance  of  their  existence  in 
country  districts,  this  expectation  has  not 
been  fulfilled.  In  some  cases  sheets  have  run 
to  two  and  three  editions,  but  in  a very  large 
number  of  instances  only  two  or  three  copies 
out  of  an  edition  have  been  sold.  The  labour 
entailed  by  the  publication  of  these  large  scale 
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plans  has  been  enormous,  and  very  much  be- 
yond anything  that  the  survey  departments  of 
other  countries  have  been  called  upon  to 
undertake.  Their  production  and  publication 
has  been  the  real  work  of  the  Ordnance  Survey 
Department  during  the  last  thirty  years,  rather 
than  the  production  of  maps  on  smaller  scales. 

Up  to  1853,  all  Ordnance  Survey  maps  were 
engraved  on  copper;  but,  in  1854,  lithography 
was  adopted  for  the  5-J<,  and  2 ^ j scales.  This 
was  soon  displaced  by  zincography,  which  has 
in  turn,  since  1889,  given  place  to  photo- 
zincography. The  art  of  printing  a line  photo- 
graph in  permanent  ink  from  a zinc  plate,  or 
photo-zincography,  was  discovered  in  1859, 
but  excepting  for  the  reproduction  of  national 
INIS. , no  practical  use  was  made  of  the  dis- 
covery until  1881,  when  the  process  superseded 
engraving  for  the  production  of  the  6-inch 
map.  To  obtain  the  full  advantages  of  the 
process,  the  MS.  as’oo  plans  were  drawn  in  a 
style  suitable  for  reduction,  i.e.,  the  buildings 
were  coloured  yellow  to  reproduce  black,  and 
the  names,  ornament,  numerals,  &c.,  were  ex- 
aggerated so  that  their  reduction  might  be  of 
the  proper  size.  This  arrangement  had  its  dis- 
advantages. The  as’oo,  or  parent  map,  still  con- 
tinued to  be  published  by  zincography,  and  was 
really  sacrificed  to  its  offspring,  the  6-inch  map, 
which  was  published  months  in  advance  of  its 
parent.  It  also  ruined  the  drawing  which  was 
formerly  so  much  admired,  for  the  draughts- 
men, realising  that  their  efforts  were  only 
directed  to  the  preparation  of  a groundwork  for 
a mechanically-reduced  map,  lost  interest  in 
their  work.  In  Ireland,  however,  where  photo- 
zincography has  never  been  introduced,  the 
MS.  plans  contiuued  to  be  very  beautiful  works 
of  art.  Photo-zincography  has  now  been 
adopted  for  the  publication  of  all  new  plans  on 
the  a Jo  and  2aoo  scales,  with  the  following 
advantages  : —Fidelity  of  reproduction  of  the 
original ; saving  of  cost  in  the  case  of  close 
work  ; acceleration  of  publication  ; uniformity 
of  execution  ; great  improvement  in  the  style 
of  original  drawing ; and  facility  in  revising 
town  plans.  The  parent  plan  has  also  resumed 
its  proper  place  in  the  publication  in  advance 
of  the  6-inch  map. 

The  photo-zinco  process  is  so  well  known 
that  I need  not  describe  it  here,  except  to 
point  out  the  large  scale  upon  which  photo- 
copying is  being  carried  out  by  the  Ordnance 
Survey  Department.  The  glass  plates  measure 
45”  X 30  , and  weigh  33  lbs.  The  paper  used 
for  the  photo-transfers  is  Evans’  thin  paper ; 
and  it  might  be  thought  that  a system  of 


photographic  reproduction,  based  on  a flimsy 
paper  transfer,  would  introduce  many  elements 
of  inaccuracy.  In  practice,  however,  the  pro- 
cess is  found  to  compare  favourably,  as  regards 
accuracy,  with  zinc  etching  methods,  and 
engraving  on  stone  or  copper.  Impressions 
varying  more  than  one-sixth  per  cent,  from 
the  true  scale  are  now  cancelled.  This  result 
is  very  largely  due  to  the  skill  that  has  been 
acquired  by  the  photographic  and  printing 
staff. 

The  following  method  has  recently  been 
adopted  for  producing  the  35V0  plans  of  large 
towns  from  the  ^ plans : — A convenient 
number  of  plans  are  pinned  together,  and 
a negative  of  the  reduction  obtained  in  the 
usual  way.  From  this  negative  a cyanotype 
print  is  obtained,  the  result  being  a pale  blue 
image  on  a white  ground.  The  necessary 
drawing  is  now  proceeded  with  on  the  cyano- 
type, and,  when  complete,  it  is  fixed  in  its 
proper  position  with  the  surrounding  -^Vo 
detail,  and  then  re-photographed  for  publica- 
tion. 

The  maps  are  now  printed  by  a specially 
designed  steam  zinc  plate  printing  machine, 
which,  when  necessary,  can  print  900  impres- 
sions an  hour. 

The  6-znch  scale. — Until  1881,  the  6-inch 
map  was  engraved  on  copper,  the  reduced  de- 
tail being  obtained  from  the  -^Vo  map  by 
photography.  In  1881  it  was  decided  to 
abandon  engraving  in  favGur  of  photozinco- 
graphy, and  the  practice  was  to  pin  four 
25V0  sheets  together  with  their  proper  margin, 
and  reduce  them  at  once  to  a quarter  sheet. 

The  present  system  is  to  take  a blue  im- 
pression of  each  l51o3  sheet  as  it  is  being 
printed  for  publication,  and  upon  this  to  pen 
in  to  scale  all  detail  that  is  to  appear  on  the 
6-inch  map,  in  black,  whilst  the  names,  orna- 
ment, trees,  numerals,  &c.,  are  typed  in  an 
exaggerated  style,  so  as  to  be  of  suitable  size 
when  reduced.  All  parcel  and  area  numbers 
and  unimportant  detail  are  not  penned  in, 
and,  being  in  blue,  do  not  photograph.  Four 
such  plans,  forming  a 6-inch  quarter  sheet, 
are  placed  together  and  reduced  at  once  by 
photography.  The  parks,  mud,  and  sand  are 
inserted  in  a tint  by  transfer  from  copper  after 
the  photo-transfer  has  been  laid  down  on 
zinc. 

The  6-inch  quarter  sheet  was  adopted  partly 
for  convenience,  the  size  being  much  more 
handy  than  that  of  the  full  sheet,  and  partly 
for  acceleration  of  publication,  for  a quarter 
sheet  can  be  published  as  soon  as  the  four 
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component  24Vo  plans  are  received,  without 
waiting  for  the  other  twelve. 

It  may  be  mentioned  that,  as  an  experiment, 
sixteen  ^sVo  plans  were  placed  in  position  on  a 
screen  with  the  proper  margins,  and  a full 
6-inch  sheet  produced  from  them  in  one 
operation.  There  was  a slight  distortion 
towards  the  corners,  but  I believe  this  may 
eventually  be  overcome. 

The  i-inch  Map. — The  MS.  map  on  the 
scale  of  1 inch  to  a mile  is  produced  from 
the  6-inch  maps  by  the  aid  of  photography. 
The  6-inch  map  is  printed  in  light  blue  ink, 
and  the  detail  that  is  to  appear  on  the  i-inch 
map  is  then  penned  in  with  black  ink.  By 
this  means  only  the  details  in  black  appear  on 
the  reduced  photograph  which  is  used  by  the 
engraver.  This  reduction  also  gives  the  index 
map  to  the  a/0o  sheets  in  a 6-inch  sheet, 
which,  by  the  use  of  stencil  plates,  we  are  able 
to  sell  coloured  for  2d. 

One  of  the  most  troublesome  details  we  have 
to  deal  with  in  producing  the  i-inch  map  is 
the  selection  of  the  names  and  artificial 
features  that  are  to  appear  on  the  smaller 
scale.  In  the  old  i-inch  map  this  difficulty 
did  not  occur,  for  the  survey  was  made  on  the 
i-inch  or  2 -inch  scale,  and  the  surveyors  only 
showed  those  features  that  could  properly  be 
represented  on  that  scale.  The  old  i-inch  was 
also  a military  map,  and  details  not  of  military 
importance  were  omitted.  The  new  i-inchmap 
is  produced  by  more  or  less  mechanical  reduc- 
tion from  the  25-inch  plans,  by  men  who  have 
no  personal  knowledge  of  the  details  on  the 
ground.  This  led  at  first  to  the  occasional 
omission  of  detail,  such  as  clumps  of  trees, 
which  though  very  prominent  on  the  ground 
did  not  appear  to  be  so  on  the  large  scale  map. 
To  meet  this  difficulty,  prints  from  the  reduced 
photographs  are  now  examined  on  the  ground 
by  highly-trained  men,  who  eliminate  unim- 
portant detail,  and  add  important  features  that 
have  accidentally  been  omitted  during  the  pro- 
cess of  reduction.  The  prints  are  also  examined 
on  the  ground  in  a more  general  manner,  by 
an  officer,  and  the  names  that  are  to  appear 
on  the  i-inch  map  are  also  checked  by  an 
officer. 

In  this  manner  we  try  to  ensure  accuracy, 
and  avoid  overcrowding  of  detail  and  names, 
and  I think  the  sheets  that  have  been  pub- 
lished during  the  last  year  will  bear  compari- 
son with  the  maps  of  any  country.  It  must 
be  remembered,  in  comparing  the  English 
i-inch  map  with  the  maps  of  other  countries, 
that  whilst  the  latter,  on  scales  analogous  to 


the  one  inch,  are  military  maps,  the  military 
character  of  the  one  - inch  map  has  had  to 
give  way  to  the  civil  requirements  of  the  State. 
There  is,  too,  no  country  in  the  world  which 
is  so  covered  with  artificial  features,  houses, 
roads,  railroads,  &c.,  as  England  ; and  the 
representation  of  even  a selection  of  these  must 
overcrowd  a map  on  a small  scale.  There  are, 
it  may  be  remarked,  quite  as  many  complaints 
of  omissions  as  of  overcrowding,  and  features 
which  some  people  consider  to  largely  enhance 
the  value  of  the  map,  are  denounced  by  others 
as  useless  and  disfiguring. 

The  old  system  of  engraving  the  i-inch 
map  was  in  the  first  place  to  engrave  all  the 
outline  and  writing  upon  a plate  of  mercantile 
copper.  A matrix  was  then  taken  by  the  electro- 
type process,  and  from  this  a duplicate  copper 
plate  was  made,  upon  which  the  contours  were 
engraved.  This  plate  was  used  for  printing 
the  copies  sold  in  outline,  without  the  hill  fea- 
tures. The  hill  features  were  then  added  to  the 
original  plate.  This  system  had  one  great  dis- 
advantage, that  wheneveranew  railroad  orroad 
was  inserted  on  the  plate,  the  hills  were  dam- 
aged, and  had  to  be  repaired  at  great  cost,  but 
it  had  the  advantage  of  requiring  only  a single 
printing.  The  introduction  of  the  steam  cop- 
perplate press  has  enabled  us  to  bring  the 
following  system  into  use.  All  the  outline,  in- 
cluding the  contours,  is  now  engraved  on  one 
plate,  and  the  hills  on  another ; and  the  hill 
impressions  are  produced  by  double  printing. 
The  hill  plate  will  now  never  require  repairing, 
and  will  always  preserve  the  character  given  to 
it  by  the  original  engraver.  It  is  also  possible 
to  print  the  hills  in  any  colour. 

Line  engraving  is  a very  slow  process,  and 
it  is  difficult  to  find  engravers  with  sufficient 
skill  and  artistic  taste  to  engrave  the  hill 
features  on  the  i-inch  map.  We  have, 
therefore,  for  the  last  two  years  been  trying  to 
discover  some  more  rapid  process,  and  one 
that  should  combine  on  the  same  map  the 
mathematical  accuracy  of  the  contours,  with 
the  pictorial  effect  of  hill  shading.  We  have, 
unfortunately,  only  been  successful  to  a cer- 
tain extent,  but  the  difficulty  seems  to  have 
been  overcome  by  a German  publisher,  Herr 
Petters,  who  has  produced  a very  good  result 
from  one  of  the  brush  drawings  of  the  i-inch 
map. 

The  question  of  colour  printing  has  also 
been  considered,  and  two  i-inch  sheets  have 
been  published  in  outline  ; but  there  has  been 
practically  no  sale  of  them,  and  until  a demand 
arises  no  more  will  be  published. 
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The  processes  of  the  survey  were  described 
in  great  detail,  in  a series  of  papers  communi- 
cated to  Engineering  in  1888  by  Captain 
Sankey,  R.E.,  to  which  I would  refer  those  who 
are  interested  in  them.  A very  good  general 
account — of  which  I have  largely  availed 
myself — is  contained  in  a lecture  given  by 
Major  Washington,  R.E.,  at  the  School  of 
Military  Engineering,  Chatham. 

There  are  some  points  connected  with  the 
survey  to  which  attention  may  be  drawn. 

The  revision  of  the  survey  has  unfortunately 
fallen  very  much  in  arrear,  so  much  so,  in 
fact,  that  in  many  places  revision  means  a 
re-survey.  The  necessity  for  a revision  has 
frequently  been  pointed  out  by  the  officers  who 
have  had  charge  of  the  survey  ; but  it  was  not 
authorised  until  December,  1886;  and  since 
that  date  the  department  has  been  fully  occu- 
pied in  placing  Lancashire  and  Yorkshire  on 
the  large  scale,  and  in  bringing  out  new  plans 
of  the  towns  in  the  two  counties.  The  question 
of  revision  is  purely  one  of  money.  It  is,  I 
think,  hardly  possible  for  the  Survey  Depart- 
ment, with  its  present  staff,  ever  to  overtake 
the  heavy  arrears,  and  get  the  map  of  the 
country  into  a normal  state  ; but  those  arrears 
once  cleared  off,  it  would  be  a simple  matter 
to  revise  the  country  once  every  15  years,  and 
town  districts  oftener. 

In  view  of  a periodical  revision,  I have 
roughly  divided  the  kingdom  into  revision 
districts,  and  as  opportunity  offers  I am 
moving  the  division  offices  into  centres,  which 
will  probably  be  permanent.  Thus,  the  division 
officer  at  York  will,  when  the  large  scale  survey 
is  finished,  be  given  a district  comprising 
Yorkshire  and  other  counties,  and  will  be 
responsible  that  the  plans  of  his  district  are 
kept  fairly  up  to  date.  I propose  to  invite  the 
surveyors  of  the  large  towns  to  place  them- 
selves in  communication  with  the  division 
officer,  and  to  inform  him  annually  of  exten- 
sive improvements  or  additions.  These  would 
be  surveyed  every  two  or  three  years,  and 
transferred  to  the  large  negatives  which  are 
kept  at  Southampton.  In  this  manner  the 
plans  of  the  large  towns  would  be  kept  well 
up  to  date.  The  plan  I am  adopting  will 
allow  no  new  work  to  fall  into  arrear ; the 
time  when  old  arrears  will  be  cleared  off 
depends  entirely  upon  the  annual  grant  to  the 
survey. 

The  re-survey  of  Lancashire  and  Yorkshire 
has  brought  to  light  the  great  changes  that 
have  taken  place  during  the  forty  years  that 
have  elapsed  since  the  original  survey.  The 


town  area  has  increased  from  80,389  to  about 

120.000  acres,  and  this  necessitates  more  than 

1.000  additional  town  plans.  In  South  Lanca- 
shire and  South  Yorkshire  the  face  of  the 
country  has  been  altered  to  an  extraordinary 
degree.  On  the  east  coast  of  Yorkshire  the 
sea  has  encroached  upon  the  land  about  215 
feet ; and  in  the  coal  districts  there  has  been 
a general  subsidence  of  the  surface  over  large 
areas.  The  area  of  London  has  nearly  doubled, 
and  the  survey  of  the  new  quarters  is  in  itself 
a work  of  great  magnitude. 

The  question  of  revising  the  Ordnance  Survey 
plans  is  thus  a much  larger  and  more  compli- 
cated one  than  is  generally  supposed.  There 
are  not  only  many  economical  difficulties  con- 
nected with  the  field  work  but  also  with  the 
reproduction  of  the  plans.  For  instance,  in 
many  districts  an  entirely  new  series  of  MS. 
plans  will  have  to  be  drawn ; in  others  there 
will  be  numerous  changes  in  minor  detail 
which  will  not  necessitate  new  plans,  but 
which  should  appear  on  impressions  issued 
after  the  revision  has  taken  place.  The  publi- 
cation of  a revised  plan  means  the  cancelling 
of  all  old  impressions  in  store,  a rather  costly 
process. 

In  the  utilisation  of  the  Ordnance  Survey 
maps  the  Irish  Government  is  quite  25,  if  not 
50,  years  in  advance  of  England.  In  Ireland 
townland  boundaries  and  areas,  as  ascertained 
and  shown  upon  the  Ordnance  Survey  maps, 
are  the  legal  boundaries  and  areas  of  the 
townlands,  and  they  can  only  be  altered  with 
the  sanction  of  the  Lord  Lieutenant  and  Privy 
Council  of  Ireland.  As  there  are  rather  more 
than  62,000  townlands  in  Ireland,  averaging  a. 
little  over  300  acres  each,  it  will  be  seen  that 
that  country  contains  a large  number  of  small, 
practicable,  and  well  defined  lines,  from  which 
all  other  divisions,  such  as  parishes,  baronies, 
counties,  unions,  and  electoral  divisions  can  be 
built  up.  Disputes  as  to  townland  boundaries 
are  unknown. 

The  Irish  Valuation  Acts  provide  that  the 
Ordnance  Survey  maps  are  to  be  used  in 
ascertaining  the  areas  of  tenements,  and  a 
very  good  system  of  valuation  is  in  force.  The 
boundaries  of  the  several  holdings  were  marked 
on  the  Ordnance  Survey  maps,  and  the  areas 
were  then  computed  from  the  maps.  The 
sum  of  the  holdings  was  made  to  agree 
with  the  legal  area  of  the  townland  shown 
on  the  Ordnance  Survey  maps.  The  cost 
of  the  original  tenement  valuation  was  3^d. 
per  acre,  or  ^10  a square  mile,  and  this 
included  the  marking  of  the  tenement  boun- 
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daries  on  the  ordnance  maps  ; the  computa- 
tion of  the  areas ; the  valuation  of  the  land, 
buildings,  and  all  other  property ; the  settle- 
ment of  appeals ; and  the  issue  of  final  lists 
for  rating  purposes.  The  time  occupied  in 
each  county  from  the  commencement  of  the 
valuation  to  the  issue  of  the  valuation  list  was 
about  two  years. 

In  Ireland,  too,  all  land  is  sold  in  the  Land 
Judges'  Court  by  the  aid  of  maps  prepared  by 
the  Ordnance  Survey,  and  all  maps  on  title 
deeds  are  drawn  by  the  Department. 

In  England  the  case  is  very  different. 
There  is  a special  Boundary  Division  charged 
with  the  ascertainment  of  boundaries,  which 
prepares  elaborate  reports  and  maps  of 
all  boundaries ; and  the  area  of  every 
parcel  is  accurately  computed.  Yet  the 
boundaries  and  areas  on  the  Ordnance  Survey 
maps  are  not  legal,  and  the  maps  are  very 
rarely  used  for  local  assessment  or  adminis- 
trative purposes.  The  nation  deliberately  un- 
dertook this  elaborate  survey  on  the  ground 
that  no  private  enterprise  could  accomplish  it 
satisfactorily;  and  now,  after  spending  millions 
on  its  production,  England  hesitates  to  make 
use  of  it  in  the  manner  intended  by  the  able 
statesmen  and  scientific  men  upon  whose  re- 
commendation it  was  authorised  by  the  Govern- 
ment of  the  day. 

It  is  hardly  necessary  to  refer  to  the  errors, 
irregularities,  and  inconsistencies  of  the  valua- 
tion for  local  assessment  in  this  country,  and 
to  the  erroneous  areas  in  the  rate  books.  The 
areas  of  some  parishes  in  the  Poor-law  Return 
of  1882  are  as  much  as  from  400  to  1,600  acres 
less  than  the  true  areas  ascertained  by  the 
survey.  In  one  parish  an  owner  is  rated  for 
140  acres  more  than  he  possesses,  and  another 
owner  for  84  acres  less.  The  valuation  list, 
directed  by  Section  xiv.  of  25  & 26  Viet.  cap. 
103,  to  be  made  by  overseers  of  parishes,  does 
not  refer  to  the  Ordnance  Survey  or  its  maps  ; 
and  it  may  be  said  that,  as  a rule,  the 
guardians,  overseers,  and  rate  collectors  act 
as  if  there  were  no  such  maps  in  existence  as 
those  of  the  survey. 

The  boundary  question  is  somewhat  com- 
plicated by  the  powers  which  the  County 
Councils  now  possess  of  making  orders  for  the 
alteration  of  parish  and  ward  boundaries, 
without  any  provision  having  been  made  for 
mapping  and  recording  the  changes  for  the 
use  of  Government  Departments  and  the 
general  public  interested.  It  would  seem  very 
desirable  that  the  arrangements  in  Great 
Britain,  in  regard  to  boundaries,  should  be 


assimilated  to  those  in  Ireland  ; and  also  that 
the  Ordnance  Survey  plans  should  be  used  for 
valuation  for  rating  purposes. 

The  Ordnance  Survey  maps  on  smaller  scales 
might  also  be  used  advantageously  as  the 
basis  for  the  preparation  of  statistical  maps. 

The  use  of  these  impressions  and  photo- 
graphy enables  us  with  ease  to  produce  maps 
with  special  information  upon  any  scale.  If, 
for  instance,  it  were  necessary  to  produce  a 
purely  military  map  of  the  country,  it  would 
only  be  necessary  to  pen  in,  upon  a blue  im- 
pression of  the  1 -inch  map,  the  details  that 
were  required,  and  then  photograph  it. 

The  price  at  which  the  Ordnance  Survey 
maps  are  sold  has  been  much  criticised,  and 
has  been  compared  unfavourably  with  the 
prices  of  foreign  maps.  This  question  is  a 
somewhat  complicated  one  ; and  it  is  not  easy 
to  institute  a fair  comparison  between  the  sell- 
ing prices  of  English  and  foreign  maps.  For 
instance,  in  England  the  map  agent  receives 
334  per  cent,  for  handing  the  maps  over  the 
counter;  that  is,  for  every  i-inch  impression 
sold,  the  agent  receives  4d.  of  the  shilling  paid 
by  the  public  ; for  every  3s.  25-inch  map  he 
receives  is.  He  receives  also  33I  per  cent,  on 
the  cost  of  colouring : thus,  if  a town  plan 
costs  1 os.  to  colour,  5s.  has  to  be  added  to 
this  for  the  agent.  This,  in  itself,  is  a heavy 
tax  on  the  English  maps ; and,  it  may  be 
added,  that  the  paper  on  which  the  English 
maps  are  printed  is  much  superior  to  that  used 
abroad.  As  regards  the  actual  cost  of  pro- 
duction, I believe  England  can  compare 
favourably  with  foreign  countries. 

Since  the  1st  January,  1885,  the  sale  of 
Ordnance  Survey  maps  has  been  entrusted  to 
the  Stationery  Office.  The  Director-General 
of  the  Survey  carries  out  the  survey  and  manu- 
facture of  the  maps,  and  there  his  functions 
and  responsibilities  cease.  As  regards  the 
disposal  of  the  maps,  he  supplies  the  Stationery 
Office  with  such  maps  as  it  requires  for  sale, 
all  arrangements  for  sale  resting  with  that 
department. 


DISCUSSION. 

General  A.  de  C.  Scott  said  with  regard  to  that 
branch  of  the  survey  work  which  had  been  alluded 
to  as  being  due  to  himself,  it  was  only  fair  to  point 
out  that  all  new  processes  were  more  or  less  built  up 
by  the  efforts  of  numbers,  and  that  was  so  in  the  pre- 
sent case.  Photo-lithography  and  photo-zincography 
were  in  part  due  to  men  like  Mr.  Pouncey,  who  dis- 
covered the  use  of  bichromates  in  connection  with 
pigments;  Niepce,  who  had  a process  which  em- 
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ployed  bitumen ; Asser,  who  used  bichromated 
paper,  which  was  rolled  up  and  used  some  thing  like  a 
lithograph  stone ; and  Appel,  who  showed  that 
any  print  in  fatty  ink  could  be  transferred  to  stone. 
His  own  particular  process  involved  a change  in  the 
methods  which  had  been  employed,  resulting  in  pro- 
ducing a transfer  which  could  be  applied  to  any 
metal  surface.,  and  be  printed  from  zinc.  That 
proved  successful,  and  when  he  left  the  Survey  the 
results  were  so  far  satisfactory.  On  looking  round 
the  room,  however,  he  hardly  recognised  the  process 
he  had  left,  so  much  had  been  done  to  enlarge  and 
improve  it,  and  he  could  not  sufficiently  express  his 
admiration  of  the  success  which  had  followed 
the  efforts  of  those  who  succeeded  him.  He 
believed  they  were  indebted  to  General  Cooke 
for  those  very  large  photographs,  and  he  re- 
membered when  it  was  considered  doubtful  whether 
a lens  could  be  produced  which  would  give  such 
impressions  without  distortion,  which  of  course 
would  render  the  whole  thing  useless.  Ultimately, 
however,  with  the  aid  of  an  eminent  optician,  Mr. 
Dallmeyer,  a lens  was  produced  which  succeeded. 
Since  then  he  had  watched  the  operations  of  the 
Survey  with  great  interest,  and  it  was  a great  plea- 
sure to  him  to  see  that  Department  under  Sir  Charles 
Wilson  and  others  had  advanced  with  such  giant 
strides. 

Mr.  Alexander  Payne  said  he  had  largely 
employed  the  map  of  London  on  the  scale  of  88  feet 
to  the  inch,  and  could  testify  to  its  wonderful 
accuracy.  The  maps  were  on  such  a scale  that  a 
thin  line  represented  about  a foot,  and  yet  he  had 
found  repeatedly  that  he  could  find  the  scale  of  a 
small  building  more  accurately  from  one  than  by 
measuring  it  with  a 2. foot  rule.  He  had  measured 
hundreds  of  buildings  from  the  map,  and  never 
found  an  error;  in  fact,  for  certain  purposes,  he 
never  thought  of  taking  the  measure  in  any  other 
way.  He  was  glad  to  hear  that  London  was  going 
to  be  re-surveyed,  because  the  suburbs  had  been  so 
greatly  altered  that  there  were  square  miles  almost 
of  buildings  not  represented  at  all.  Most  of  the™ 
maps  he  had  were  some  thirty-five  years  old,  and  it 
would  be  an  immense  boon  to  Londoners  when  the 
survey  was  brought  up  to  date.  He  had  also  used  the 
1 -inch  scale  maps  very  largely,  chiefly  for  pleasure,  in 
wandering  about  the  country,  and  could  also  testify 
to  their  accuracy.  No  matter  where  he  were  dropped 
down,  if  he  had  these  maps,  he  knew  how  to  get 
about,  how  long  it  would  take,  and  the  character  of 
the  country  he  was  going  through.  It  was  a great 
misfortune,  however,  that  the  maps  published  some 
years  ago  were  not  divided  into  sheets  in  the 
same  way  as  those  of  the  new  survey,  for  if  you 
had  an  old  map,  and  wanted  to  extend  the  area,  you 
found  the  sheets  did  not  fit.  The  French  maps  were 
wonderfully  cheap ; some  were  published  on  about 
our  1 -inch  scale,  which  weie  sold  for  a franc,  and  a 
quarter  sheet,  which  had  more  country  in  it  than  one 


of  our  is.  maps,  could  be  bought  for  25  centimes. 
They  were  also  very  good,  but  they  would  not  com- 
pare with  the  English  survey. 

Sir  H.  Trueman  Wood  remarked  that  one  of  the 
important  points  raised  in  the  paper  was  the  way  in 
which  the  ordnance  maps  were  supplied  to  the 
public.  It  was  a great  shame  that,  in  whatever  part 
of  the  country  you  might  be,  you  could  hardly  ever 
get  an  ordnance  map,  but  were  always  told  you  could 
have  one  copied  from  it,  which  was  nearly  as  good, 
or  better,  or  something  of  that  kind.  He  believed 
the  reason  was,  that  the  whole  thing  was  in  the  hands 
of  one  firm,  very  eminent  no  doubt,  and  he  had 
nothing  to  say  against  them ; but  it  ought  not  to  be 
in  the  hands  of  any  individual  firm  : the  maps  should 
be  supplied  direct  to  the  public  at  cost  price.  The 
British  Association  had  appointed  a committee  on 
the  subject,  and,  he  believed,  intended  to  make  a pre- 
test about  it,  which  he  hoped  members  of  the  Society 
would  support.  He  could  also  bear  testimony  to  the 
value  of  the  scientific  work  done  by  the  Ordnance 
Survey  Department.  Everyone  interested  in  the 
progress  of  photography  knew  how  much  that 
science  owed  to  the  work  done  by  that  department. 
The  photographic  work  was  carried  on  on  a scale 
which  could  be  seen  nowhere  else  in  this  country,  at 
any  rate.  The  enormous  negative  now  shown  was  a 
most  magnificent  piece  of  photographic  work,  and 
the  regular  production  of  such  negatives  must  involve 
great  difficulties.  Photo-lithography  and  zinco- 
graphy also  owed  a great  deal  to  the  Ordnance  De- 
partment ; photo-zincography  was  really  invented 
and  perfected  there,  and  great  credit  was  due  to  the 
various  officials,  from  the  time  of  Sir  Henry  James, 
down  to  the  present,  for  the  way  in  which  they  had 
adapted  and  improved  the  various  processes  placed 
at  their  disposal.  He  could  not  understand  why  the 
smaller  maps  were  not  produced  by  a photographic 
process,  which  would  do  in  six  or  eight  months  what 
took  as  many  years  by  the  more  ornamental  but  not 
more  useful  work  of  the  engraver. 

Capt.  J.  P.  Maclear,  R.N.,  said  he  had  had  a good 
deal  to  do  with  the  construction  of  Admiralty  charts, 
but  not  with  either  the  engraving  or  selling  of  them, 
and  with  those  charts  they  knew  exactly  for  whom 
they  were  working,  and  what  they  wanted.  This  was 
very  different  from  the  Ordnance  Survey,  where  the 
maps  were  first  constructed  for  military  purposes, 
and  then  were  expected  to  be  used  by  farmers  and 
others.  Sir  Charles  Wilson  had  said  nearly  all  there 
was  to  be  said  on  the  subject,  and  he  would  refer  to 
one  question — why  these  maps  were  not  popular. 
He  did  not  mean  that  they  were  disliked,  but 
that  the  world  in  general  knew  very  little  about 
them,  and  very  rarely  bought  them.  In  the  Isle 
of  Wight  he  believed  there  was  only  one  25 -inch 
map,  and  he  believed  the  Chairman  and  himself 
were  about  the  only  possessors  of  6-inch  maps. 
Very  few  even  of  the  i-inch  were  in  use,  and,  in 
fact,  comparatively  few  {people  understood  them  or 
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could  use  them.  When  he  had  spoken  to  farmers 
about  it,  and  recommended  them  to  get  maps,  they 
looked  at  him  with  astonishment.  He  thought  it 
would  be  a good  thing  if  map  reading  were  more 
taught  in  the  schools.  With  regard  to  the  publica- 
tion, he  thought  there  should  be  more  local  depots, 
and  if  the  profit  were  divided  amongst  the  local  men 
they  would  probably  be  willing  to  take  it  up. 
Possibly  the  large  per-centage  allowed  to  the 
publisher  was  to  cover  the  loss  on  unsaleable  stock, 
but  certainly  something  ought  to  be  done  to  push 
the  sale  of  the  maps. 

The  Chairman  said  they  were  much  indebted  to 
Sir  Charles  Wilson  for  this  paper,  but  he  should 
have  been  glad  if  he  had  given  a little  information 
with  regard  to  the  difficulties  connected  with  the 
actual  survey  work.  He  remembered  going  through 
the  Survey  Department  some  years  ago  with  very 
great  interest,  and  hearing  some  very  remarkable 
facts,  some  of  which  he  had  never  forgotten.  From 
a line  on  Lough  Foyle,  in  Ireland,  the  whole  country 
was  triangulated  across  the  Irish  Channel  to  a line 
on  Salisbury  Plain,  some  five  or  six  miles  long. 
The  lines  were  actually  measured  by  wooden 
or  metal  rods,  six  or  seven  at  a time  being 
used,  and  only  one  being  moved,  the  actual 
join  being  most  carefully  observed  by  a magnifying 
glass ; and  he  remembered  being  struck  with  the 
fact  that  the  actual  measured  line  did  not  vary 
from  the  triangulated  line  obtained  by  calculation 
by  more  than  a few  inches — a most  marvellous 
example  of  scientific  work.  It  was  interesting  to 
look  back,  and  see  how  short-sighted  our  predecessors 
were  in  this  matter.  Now  that  we  knew  the  value  of 
these  maps,  and  knew  how  they  had  been  appreciated 
in  Ireland  30  or  40  years  ago,  it  seemed  extraordinary 
that,  so  lately  as  1857,  and  even  1863,  there  should 
have  been  a fight  as  to  the  scale  on  which  the  maps 
should  be  prepared,  and  that  years  should  be  wasted 
in  discussing  the  matter,  and  many  thousand  pounds 
actually  thrown  away.  Having  used  these  maps  now 
for  many  years,  and  known  their  value,  it  seemed 
astonishing  that,  having  once  determined  on  a 
standard  scale — it  did  not  matter  very  much  what  it 
was,  though  there  were  certain  advantages  in  the  one 
adopted  -they  should  not  be  set  to  work  and  carried 
out  as  quickly  as  possible.  He  thought  Sir  C. 
Wilson  had  a little  underrated  the  estimation  in 
which  these  maps  were  held ; and  he  was  very  glad 
to  hear  the  practical  testimony  of  Mr.  Payne.  He 
could  only  say,  having  been  taught  practical  survey- 
ing in  his  early  days,  he  had  always  taken  a great 
interest  in  it  ; and  he  had  learned,  during  the 
last  15  or  20  years,  that  so  good  were  the  25 -inch 
maps  that,  where  they  were  available,  persons  who 
desired  to  sell  or  purchase  land  did  not  go  to  the 
expense  of  an  independent  survey.  He  agreed  with 
Captain  Maclear,  that  ordinary  agriculturists  did  not 
understand  the  use  of  maps,  but  they  were  not  the 
only  ones  in  that  condition ; it  was  not  all  sailors 


even  who  were  good  hands  at  a chart.  The  great 
thing  to  extend  the  practical  utility  of  these  maps 
was  to  make  people  better  acquainted  with  them. 
There  ought  to  be  local  agencies  for  selling  them  in 
every  county  town ; there  was  no  need  to  interfere 
with  existing  rights,  and  he  had  no  doubt  the  firm 
referred  to  would  be  glad  to  promote  the  sale.  But  be- 
sides  that,  they  should  be  put  up  in  the  public  halls  and 
in  public  rooms  and  in  villages ; the  expense  would 
not  be  great,  and  a little  familiarity  with  the  maps 
themselves  would  do  more  to  make  their  value 
appreciated  than  any  amount  of  book-teaching.  He 
should  like  to  ask  what  prospect  there  was  of  any 
advance  in  the  geological  survey  ? It  always 
seemed  to  him  a matter  of  great  regret,  both  with 
reference  to  scientific  knowledge  and  general  infor- 
mation, that  there  should  be  such  a very  limited 
portion  of  the  country  of  which  there  was  any  de- 
tailed geological  map.  One  map  had  been  referred 
to  which  seemed  to  be  of  great  value — that  of  the 
catchment  basins — especially  bearing  in  mind  the  im- 
portance of  the  water  supply.  He  might  add,  in 
connection  with  the  geological  map,  that  the  question 
of  what  becomes  of  the  rainfall  in  certain  districts 
was  not  half  sufficiently  studied.  In  certain  parts  of 
England  the  whole  rainfall  seemed  to  disappear  into 
the  earth,  and  it  would  be  most  valuable  to  have 
some  information  as  to  the  strata  in  those  districts. 
There  was  one  other  matter  of  importance  which  had 
not  been  alluded  to.  The  dream  of  all  land  reformers 
was  speedy  land  transfer,  and  in  his  opinion,  from  any 
point  of  view,  quite  disregarding  political  considera- 
tions, it  was  a matter  of  the  highest  importance  that 
there  should  be  the  means  of  rapid  and  easy  transfer 
of  land.  He  remembered  his  father  saying  in  that 
room,  when  this  subject  was  being  debated,  that  the 
foundation  of  speedy  land  transfer  was  a good  map. 
It  would  be  utterly  hopeless  to  ask  persons  to  deal  in 
small  plots  of  land,  or  that  there  should  be  expeditious 
modes  of  transfer,  unless  there  were  a good  map  to 
appeal  to.  If  those  interested  in  land  transfer  would 
only  consider  the  assistance  afforded  them  in  being 
able  to  go  to  the  Ordinance  Survey,  it  would  be  much 
more  likely  to  be  brought  into  prominence,  because 
the  idea  prevailed  that  in  many  counties  there  was  no 
map  upon  which  a man’s  property  could  be  delineated, 
so  as  to  show  authoritatively  what  its  boundaries  and 
actual  position  were. 

% 

Sir  Charles  Wilson  said  the  Ordnance  Survey 
Department  had  nothing  to  do  with  the  Geological 
Survey  beyond  engraving  the  maps  which  the  Geo- 
logical Survey  sent  them,  but  they  had  been  sending 
a good  deal  of  work  lately,  and  he  held  that  the  6-inch 
Geological  Survey  was  still  in  progress.  He  ought  to 
have  mentioned  in  the  paper,  that  by  the  new  rules 
of  the  Land  Registry  Office  in  London,  all  land 
must  be  registered  by  the  ordnance  maps.  In  reply 
to  Mr.  Payne,  he  might  say  that  the  new  i-inch  map 
was  entirely  different  from  the  old  one,  and  the  sheet 
lines  in  the  new  series  were  also  different,  and  con- 
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sequently  there  must  be  inconvenience  where  the  new 
and  old  series  joined.  Some  of  the  old  series  were 
very  bad.  In  Devonshire  a large  part  of  the  work 
was  done  by  contract  during  the  old  French  war,  and 
was  not  at  all  up  to  the  mark.  The  new  map  of 
Devonshire  was  being  pressed  forward,  and  he  hoped 
'that  in  ahout  four  years  time  the  whole  i-inch  map 
would  be  published  in  outline.  The  question  of 
expediting  the  publication  by  means  of  photography 
had  been  thought  over,  but  it  was  considered 
that  engraving  was  so  much  superior,  and  the  time 
was  so  near  when  the  whole  work  could  be  published 
in  that  form,  that  it  was  not  worth  while  to  issue  a 
few  sheets  in  photozincography.  The  new  map  of 
London  would  not  be  an  engraved  map,  or  few 
present  would  live  to  see  it  completed ; it  was  pro- 
posed to  publish  it  by  photo -zincography.  This  would 
be  a great  test  of  the  process,  because  the  portions 
already  issued  were  so  splendidly  drawn  and 
engraved.  He  had  recently  had  a specimen  sheet 
•done,  and  the  result  was  extremely  good  ; the 
lines  were  quite  as  fine  as  the  engraving.  The 
map  would  be  published  as  each  sheet  was  drawn, 
and  he  hoped  it  would  come  out  in  a reasonable  time. 
He  had  always  been  of  opinion  that  the  way  to  teach 
geography  was  for  each  Board  School  to  have  an 
Ordnance  map  on  the  25-inch  scale  of  the  locality 
round  the  school,  and  to  show  the  pupils  on  the 
ground  what  the  conventional  features  on  the  map 
actually  represented.  He  advocated  that  seven- 
teen years  ago,  when  President  of  the  Geographical 
Section  of  the  British  Association  at  Belfast,  and  had 
•done  so  ever  since.  Some  years  ago,  when  at  the 
head  of  the  Intelligence  Department  in  London,  he 
read  a paper  at  the  United  Service  Institution,  urging 
that  these  maps  should  be  utilised  by  volunteer 
officers,  and  had  some  specimen  maps  prepared, 
showing  how  the  25-inch  might  be  utilised  in 
placing  pickets  and  sentries  for  the  defence  of 
villages  and  houses.  The  sale  of  the  maps  was 
a delicate  question  to  deal  with,  as  it  did  not 
rest  with  his  department,  but  he  thought  there 
would  be  no  difficulty  in  bringing  the  maps  home 
to  every  part  of  the  country  by  simply  hanging 
up  a 25-inch  map  in  every  country  post-office,  and 
one  of  the  little  coloured  indexes.  Any  one  going 
into  a post-office  might  get  a postal-order,  put  on  it 
the  number  of  the  sheet  he  wanted,  send  it  to 
Southampton,  and  receive  the  map  next  day.  The 
amount  now  paid  for  agency  would  entirely  cover  the 
cost  of  postage  both  ways.  There  was  no  difficulty 
in  the  matter  if  once  it  was  set  about  in  the  right 
way.  He  knew  of  several  gentlemen  who  utilised  the 
maps  in  the  way  the  Chairman  had  mentioned.  Two 
or  three  regularly  used  a 25-inch  map  for  recording 
the  cropping  of  their  fields.  The  map  of  Scotland 
on  the  wall  had  been  produced  by  photo-zincography 
from  the  large  scale  map.  Its  engraving  would  have 
taken  a very  long  time,  but  the  whole  map  had  been 
produced  a good  deal  under  12  months,  giving  all 
the  details  required.  The  Geological  Department 


had  wanted  a map  on  that  scale  for  some  time,  in 
order  to  publish  one  with  the  general  geology  of  the 
country. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Sir  Charles  Wilson,  which  was  carried  unanimously, 
and  the  meeting  adjourned. 


Miscellaneous. 

« 

FRENCH  WINE  AND  CIDER  PRODUCTION 
IN  l8qo. 

The  French  Bulletin  de  Statistique  et  de  Legislation 
Comparee  states  that  the  production  of  wine  in 
France  for  the  year  1890  amounted  approximately  to 
27,416,000  hectolitres,  or  603,000,000  gallons — a pro- 
portion of  330  gallons  to  each  hectare  of  land 
(hectare  = 2-47  acres)  under  vine  cultivation. 
This  shows  an  increase  of  92,000,000  gallons  over 
1889,  and  a falling  off  of  50,000,000,  when  compared 
with  the  average  production  of  the  last  ten  years.  In 

1889,  the  hectolitre  (22  gallons)  of  wine  was  valued 
at  30s.,  while  in  1890  it  was  only  worth  a little  over 
28s.  According  to  this,  the  total  value  of  the  yield 
in  1889  amounted  to^35, 240, 000,  and  10^39,560,000 
in  1890.  The  increase  is  observable  in  45  depart- 
ments. It  is  particularly  marked  in  the  Basses  Alpes 
(137  per  cent.),  the  Alpes  Maritimes  (100  per  cent.), 
Aveyron  (105  per  cent.),  Savoie  (99  per  cent),  Var 
(84  per  cent.),  Rhone  (70  per  cent.),  Drome  (68  per 
cent.),  Vienne  (68  per  cent.),  Allier  (66  per  cent.), 
Loire  Inferieure  (66  per  cent.),  Isere  (65  per  cent.), 
Puy  de  Dome  (62  per  cent.),  Pyrenees  Orientales 
(61  per  cent.),  Loire  (57  per  cent.),  Haute  Savoie 
(57  per  cent.),  Bouches  du  Rhone  (51  percent.), 
Gard  (46  per  cent.),  La  Vendee  (46  per  cent),  Ain 
(41  per  cent.),  Herault  (36  per  cent.),  Aude  (20  per 
cent.),  and  the  Saone-et-Loire  (20  per  cent.).  Per 
contra , a falling  off  was  noticed  in  31  depart- 
ments, chiefly  in  the  following Morbihan  (70 
per  cent.),  Vosges  (60  per  cent.),  Haute  Marne 
(45  per  cent.),  Correze  (41  per  cent.),  Meurthe-et- 
Moselle  (38  per  cent.),  Eure-et-Loire  (38  per  cent.), 
Meuse  (36  per  cent.),  Aube  (34  per  cent.),  Sarthe 
(32  per  cent.),  Gironde  (25  per  cent.),  and  Haute 
Saone  (23  per  cent.).  Viticulturists  appear  to  have 
employed,  as  compared  with  1889,  much  larger 
quantities  of  low-class  sugars  to  improve  the  quality 
of  their  products,  or  to  increase  the  yield.  The 
quantity  of  wine  declared  for  sweetening,  which 
amounted  in  the  first  ten  months  to  19,561,618  kilo- 
grammes, exceeded,  in  the  period  ending  October  3 r, 

1890,  32,000,000  kilogrammes.  It  was  necessary, 
as  usual,  to  have  recourse  to  large  importations  of 
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foreign  wines.  During  the  first  eleven  months  of 
last  year,  the  quantity  purchased  from  abroad 
amounted  to  219,000,000  gallons.  Spanish  wines 
figured  in  the  list  to  the  extent  of  150,000,000  gallons  ; 
Italian,  396,000 ; Portuguese,  4,180,000;  Algerian, 
38,000,000;  and  Tunisian,  198,404  gallons.  In 
Algeria,  wine  cultivation  continues  to  make  progress. 
The  area  under  vines  has  increased  by  3,699  hectares, 
in  1890,  and  the  yield  amounted  to  62,568,000  gallons 
an  that  year,  as  compared  with  55,264,000  gallons  in 

1889.  As  regards  cider,  the  yield  in  France,  in 

1890,  exceeded  that  of  1889  by  162,000,000  gallons; 
and  only  falls  short  of  the  average  production  of  the 
last  ten  years  by  24,000,000  gallons.  In  Brittany 
and  Picardy  the  yield  was  generally  greater  than  that 
of  an  average  year ; in  Normandy  it  was  not  so 
good ; and  the  same  remark  applies  to  Mayenne  and 
La  Sarthe. 


Correspondence. 


SGRAFFITO. 

I am  sony  to  have  been  unable  to  be  present  at  the 
meeting  of  the  10th  February,  when  Mr.  Heywood 
Sumner  brought  the  subject  of  “ Sgraffito,”  as  a deco- 
rative process,  before  the  Applied  Art  Section  of  the 
Society  of  Arts.  The  experiments  done  at  South 
Kensington  Museum— the  earliest  of  which,  by  the 
way,  were  carried  out  in  the  years  1858-9— were 
frequently  referred  to,  both  by  Mr.  Sumner  and  by 
the  gentlemen  who  took  part  in  the  discussion.  May 
I say  that,  at  the  suggestion  of  my  father,  the  late 
Sir  Henry  Cole,  I prepared  and  read  a paper  on  this 
subject  of  “Sgraffito”  at  the  Royal  Institute  of 
British  Architects,  in  1873  ? The  somewhat  full  in- 
formation concerning  the  history  of  sgraffito,  and 
opinions  upon  the  modem  practice  of  the  art,  given  by 
experienced  men  like  the  late  Mr.  F.  Pepys  Cockerell, 
the  late  Mr.  T.  Gambier  Parry,  the  late  Sir  Digby 
Wyatt,  Mr.  Charles  Barry,  and  others,  are  printed  in 
the  Sessional  Papers,  1872-3,  No.  9,  of  the  Royal 
Institute  of  British  Architects.  All  this,  however, 
seems  to  have  been  overlooked  last  Tuesday.  For 
the  sake  of  history,  at  least,  I therefore  communicate 
this  note  of  some  little  movement  eighteen  years 
ago  in  connection  with  sgraffito.  Mr.  Stannus  seems 
to  have  posed  as  a doyen  at  last  Tuesday’s  meeting. 
But  I have  the  pleasure  of  knowing  he  is  not  what 
one  would  call  an  old  man.  Mr.  G.  T.  Robinson 
mentioned  an  experiment  tried  by  himself  in  sgraffitto 
thirty  years  ago,  that  is  about  1861,  when,  as  he 
candidly  owned,  he  knew  not  much  about  it.  How- 
ever, Mr.  Stannus  appears  to  have  stated  that  Mr. 
Robinson  commenced  sgraffitto  ‘ ‘ even  before  Sir 
Henry  Cole  took  it  up  ; and  to  him  [Mr.  Robinson 
presumably]  as  much  as  to  any  one,  was  due  the 


credit  of  having  been  one  of  the  revivers  of  this  art 
in  England.”  It  would  seem  that  Mr.  Stannus  had 
rather  over-stated  his  view  of  what  Mr.  Robinson 
had  done,  for  Sir  Henry  Cole  caused  experiments  in 
sgraffito  to  be  made  in  1858-9  ; besides  this,  however, 
it  is  hardly  likely  that  Mr.  Robinson  was  practising 
the  art  in  1849,  when  Mr.  Stannus  must  surely  have 
been  a “schoolboy,  with  his  satchel  and  shining 
morning  face,”  and  when  Alfred  Stevens  offered  to 
do  any  amount  of  sgraffito  for  Sir  Digby  Wyatt,  at 
per  yard  superficial. 

Alan  S.  Cole. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 

February  25.— E.  J.  Ravenstein,  “ Colonisa- 
tion and  its  Limitations.”  Sir  Rawson  Rawson, 
K.C.M.G.,  will  preside. 

March  4. — J.  Harrison  Carter,  “Modem 
Flour  Milling.”  Sir  Frederick  Bramwkll, 
Bart.,  D.C.L.,  F.R.S.,  Deputy-Chairman  of  the 
Council,  will  preside. 

March  ii. — H.  Newman  Lawrence  and 
Arthur  Harries,  M.D.,  “ Electricity  in  relation 
to  the  Human  Body.”  W.  H.  Preece,  F.R.S., 
will  preside. 

March  18. — F.  H.  Cheesewright,  “Harbours, 
Natural  and  Artificial.”  Lord  Alfred  Churchill 
will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock : — 

March  17. — Sir  Edward  N.  C.  Braddon, 
K.C.M.G.,  Agent-General  of  the  Colony,  “ Recent 
Development  of  Tasmanian  Industries.” 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 
r, Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 

C.  S.  Wilkinson,  F.G.S.,  “ The  Mineral 

Resources  of  New  South  Wales.” 

William  Wylde,  C.M.G.,  “The  Gpening  of 
Africa.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

February  26.— Robert  Gordon,  M.Inst.C.E., 
“ The  Economic  Development  of  Siam.”  Sir 
Charles  Edward  Bernard,  K.C.S.I.,  will  preside. 

April  9 — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modem  investiga- 
tion.” The  Right  Hon.  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 
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April  30.— Col.  J.  0.  Hasted,  R.E.,  “The 
Perriar Project.”  TheRightHon.  Sir  Montstuart 
Grant-Duff,  G.C.S.L,  C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  io.— J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 

Popular  Afternoon  Lectures. 

Friday  afternoons,  at  half-past  4 o’clock  : — 
Captain  Abney,  C.B.,  D.C.L.,  F.R.S.,  “ The 
Science  of  Colour.” 

February'  20,  27  ; March  6,  13. 

Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock: — 

Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

Lecture  II. — Feb.  23. — Transmitting  Live 
Power — Fundamental  Principles — The  Dynamo  and 
Mectromotor — Regulating  Appliances — The  Line — 
Best  section  of  Conductor — Cost  of  Plant  and 
Working  Expenses — Examples. 

Lecture  III.  -March  2.— Limit  of  Distance  to 
direct  Current  Transmission — Alternating  Current 
Transmission  — Synchronising  Motors  — Ferrari’s 
Motors — Motors  for  Small  Powers — Electric  Machine 
Tools. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Pi  B.  23  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Me. 
Gisbert  Kapp,  “ The  Electric  Transmission  of 
Power.”  (Lecture  II.) 

Lantern  Society,  20,  Hanover-square,  W.,  8 p.m. 

Exhibition  of  Lantern  Slides. 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8£  p.m.  Mr.  A.  R Agassiz,  “ From 
Hai-phong  in  Tong-King  to  Canton,  overland.” 
Actuaries,  Staple  Inn-hall,  Holhorn,  7 p.m. 

Medical,  ir,  Chandos-street,  \V.,  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Prof.  C.  Stewart,  “ Hearing,  illustrated  by  types.” 
Tuesday,  Fen.  24.  Chemical  Society  (at  the  House  of  the 
Society  of  Arts),  2 p.m.  Jubilee  Meeting. 

Royal  Institution,  Albcmarle-street,  W.,  3 p.m. 
Prof.  Victor  Horsley,  “The  Structure  and  Func- 
tions of  the  Nervous  System.”  (Part  I.)  “The 
Spinal  Cord  and  Ganglia.” 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8£  p m. 

Civil  Engineers,  25,  Great  George- street,  S.W.,  8 
p.m.  1.  Discussion  on  Messrs.  Lewellyn  B.  and 


Claude  W.  Atkinson’s  paper,  “ Electric  Mining- 
machinery.”  2.  Mr.  John  Thornhill  Harrison, 
“The  Subterranean  Water  in  the  Chalk  Forma- 
tion of  the  Upper  Thames,  and  its  Relation  to  the 
Supply  of  London.” 

Society  of  Architects,  St.  James’s-hall,  Piccadilly, 
W.,  7J  p.m. 

Photographic,  50,  Great  Russell-street,  W.C.,  8 p.m. 
Technical  Meeting.  “ The  Dark  Room  and  its 
Fittings.” 

Anthropological,  3,  Hanover-square,  W.  8^  p.m. 

1.  Rev.  Charles  Harrison,  “ Religion  and  Family 
among  the  Haidas.”  2.  Prof.  D.  Jf  Cunningham 
and  Prof.  A.  C.  Haddon,  “ The  Anthropometric 
Laboratory  in  Dublin.”  3.  Prof.  D.  J.  Cunning- 
ham, “ Exhibition  of  the  Skull  and  some  of  the 
bones  of  the  Irish  Giant,  Cornelius  Magrath.” 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 
Mr.  C.  Jones,  “Scavenging,  Disposal  of  Refuse 
Sewage.” 

Wednesday,  Feb.  25  ...SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  E.  J.  Ravenstein,  “ Coloni- 
sation and  its  Limitations.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Royal  Society  of  Literature,  21,  Delahay-street, 
S.W.,  1 p.m. 

Thursday,  Feb.  26... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4J  p.m.  (Indian  Section.)  Robert 
Gordon,  “ The  Economic  Development  of  Siam.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
TheJHonJRoden  Noel,“  Mr.  E.  Barrett  Browning.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 pm.  Mr.  Alfred  Gilbert,  “ The 
Moral  and  Intellectual  Influences  of  Music. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  C.  Hubert  Parry,  “The  Position  of  Lulli, 
Purcell,  and  Scarlatti  in  the  History  of  the  Opera.” 
(Lecture  III.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Friday,  Feb.  27  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4^  p.m.  (Popular  Afternoon  Lec- 
tures.) Captain  Abney,  “ The  Science  of  Colour.” 
(Lecture  III.) 

United  Service  Inst.,  Whitehall-yard,  S.W.,  3 p.m. 
Prof.  Rupert  Jones,  “The  Utility  of  an  Elementary 
Knowledge  of  Geology  to  the  Officers  of  the 
Army.” 

Royal  Institution,  Albemarle-street,  W.,  8 pm. 
Weekly  Meeting,  9 p.m.  Mr.  Percy  Fitzgerald, 
“ The  Art  of  Acting.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
72  p.m.  (Students’  Meeting.)  Mr.  Bertram  Chat- 
terton,  “ Disintegrators.” 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 
Mr.  Shirley  Murphy,  “ Infectious  Diseases  and 
Methods  of  Disinfection.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Browning,  University  College,  W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Prof.  W.  E.  Ayrton  and  Mr.  J.  F. 
Taylor,  “Proof  of  the  Generality  of  Certain 
Formulae  published  for  a Special  Case  by  Mr. 
Blakesley.  Tests  of  a Transformer.”  2.  Mr. 
T.  H.  Blakesley,  “ Further  Contributions  to  Dyna- 
mometry.”  3.  Mr.  Swinburne,  “ Note  on  Electro- 
static Wattmeters.”  4.  Prof.  W.  E.  Ayrton  and 
Dr.  Sampner,  “Interference  with  Alternating 
Currents.” 

Saturday,  Feb.  28...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Lord  Rayleigh,  “The  Forces  of 
Cohesion.”  (Lecture  III.) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

The  second  lecture  of  the  course  by  Mr. 
Gisbert  Kapp,  on  “ The  Electrical  Trans- 
mission of  Energy,”  was  delivered  on  Monday 
last,  the  23rd  instant. 

The  lecture  was  devoted  to  the  considera- 
tion of  the  method  of  transmitting  live  power, 
and  to  the  construction  of  the  dynamo  and 
electro-motor  to  be  employed. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


POPULAR  AFTERNOON  LECTURES. 

The  second  of  the  course  of  lectures  on  “ The 
Science  of  Colour”  was  delivered  by  Captain 
Abney,  C.B.,  F.R.S.,  on  Friday,  the  20th 
instant. 

The  lecturer  showed  how  any  colour  what- 
ever could  be  matched  by  a mixture  of  two  of 
the  spectrum  colours,  together  with  a propor- 
tion of  white  light,  illustrating  the  fact  by  the 
use  of  Maxwell’s  revolving  colour  discs.  He 
also  explained  how  light  wras  absorbed  by 
suspended  particles  in  the  air,  and  gave  a 
practical  illustration  of  this  by  showing  how 
the  more  refrangible  rays  of  the  spectrum  were 
absorbed  when  white  light  was  passed  through 
a gradually  clouding  medium,  so  that  the  beam 
became  first  orange,  then  red,  and  finally  dis- 
appeared altogether.  He  showed  the  method 
he  had  devised  for  comparing  the  luminosity 
of  the  various  spectrum  colours,  and  gave 
illustrations  of  the  manner  of  its  application. 

The  third  lecture  will  be  given  to-day 
(Friday),  at  4 30  p.m. 


EX  A MINA  T1 ONS. 

Secretaries  of  Examination  Committees  are 
reminded  that  to-morrow,  Saturday,  is  the 
last  day  for  sending  in  returns  of  the  number 
of  candidates  at  each  centre,  and  that  the  7th 
March  is  the  last  day  up  to  which  additional 
papers  can  be  applied  for.  The  Examinations 
themselves  will  be  held  on  the  16th,  17th,  18th, 
and  19th  March. 


Proceedings  of  the  Society. 


TWELFTH  ORDINARY  MEETING. 

Wednesday,  February  25th,  1891  ; Sir 

Rawson  Rawson,  K.C.M.G.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Clarke,  Charles  Goddard,  Jngleside,  Elm-grove,  Peck- 
ham,  S.E. 

Coleman,  Harry,  34,  Golden- square,  W. 

Lipscombe,  George,  41,  Westbourne-terrace,  W. 
Worsley,  A.  H.  135,  Ladbroke-grove,  W. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society  : — 

Buckeridge,  Walter,  13,  Durham-terrace,  West- 
boume-park,  W. 

Codd,  John,  16,  Hill-road,  St.  John’s-wood,  N.W. 
Crews,  Arthur  E.,  41,  Portman-square,  W. 

Green,  George  William,  42,  Duke-street,  S.W. 
Hunter,  George  B.,  Wallsend-on-Tyne. 

Newton,  Ernest,  14,  Hart-street,  Bloombsury- square, 
W.C. 

Stead,  John  Edward,  5,  Zetland-road,  Middles- 
brough. 

Trezise,  J.  M.  G.,  Moreton-house,  Redruth,  Corn- 
wall. 

Williams,  Montague  Scott,  J.P.,  Woolland-house. 
near  Blandford,  Dorset. 

The  paper  read  was — 

COLONISATION,  AND  ITS  LIMITA- 
TIONS. 

By  E.  J.  Ravenstein. 

The  colonisation  of  the  thinly  peopled  and 
inhabited  countries  of  this  earth  is  a result 
of  migrations,  voluntary  or  compulsory.  Our 
imagination  is  struck  most  with  the  effects- 
of  those  great  migrations  which,  between 
the  fourth  and  sixth  centuries,  carried  the 
northern  barbarians  into  the  smiling  pro- 
vinces of  the  decaying  Roman  Empire,  or  with 
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that  wonderful  exodus  of  European  peoples 
which,  in  the  course  of  little  over  three 
centuries,  has  peopled  a new  world,  and  given 
birth  to  at  least  one  nation,  which  in  numbers 
rivals  even  now  our  old-established  European 
states,  and  which  promises,  in  a no  very  dis- 
tant future,  to  exceed  even  the  untold  millions 
of  the  Celestial  Empire.  Mighty,  too,  has 
been  that  current  of  enforced  migration  which 
transferred  millions  of  Africans  to  the  planta- 
tions of  the  New  World. 

But,  simultaneously  with  these  phenomenal 
currents,  there  flowed,  and  still  flow,  other 
currents,  which  force  themselves  less  upon  our 
attention,  but  which,  nevertheless,  in  their 
effects  upon  the  dispersion  and  distribution  of 
the  populations,  bring  about  momentous  and 
far-reaching  results.* 

If  we  examine  a little  more  closely  into  this 
subject,  we  shall  find  that  the  whole  of  the 
countries  of  the  world  may  be  grouped  into 
two  divisions  ; the  one  including  countries,  the 
natural  growth  of  the  population  of  which  is 
greater  than  the  actual  growth  ; whilst  in  the 
other,  the  actual  increase  is  in  excess  of  an 
increase  which  would  have  resulted  merely 
from  natural  growth,  or  an  excess  of  births 
over  deaths.  In  other  words,  the  countries 
included  in  the  first  division  increase  their 
population  more  or  less  largely  at  the  expense 
of  the  countries  included  in  the  second  division. 
The  latter  I call  “ regions  of  dispersion,”  the 
former,  “regions  of  absorption.” 

The  whole  of  Western  Europe,  with  the  ex- 
ception of  France,  constitutes  a “region  of 
dispersion.”  The  loss  of  population  by  emi- 
gration into  other  countries  is  more  consider- 
able in  the  case  of  Norway,  where  it  amounts 
to  0-65  per  cent,  in  the  course  of  the  year, 
Germany  (0*43  per  cent.),  Sweden  (0*28  per 
cent.),  Portugal  (0-27  per  cent.),  and  theUnited 
Kingdom  (0-26  per  cent.),  and  least  ia  the  case 
of  the  Netherlands  and  of  Spain.  Of  course, 
thousands  of  the  migrants  who  annually  leave 
these  countries  find  their  way  across  the  ocean 
to  America,  Australia,  and  South  Africa,  but 
other  thousands  are  satisfied  with  settling  in 
I uropean  States,  and  notably  in  Russia  and 
the  Balkan  peninsula.  France,  with  its  low 
birth-rate,  is  largely  indebted  for  her  increase 
of  population,  slight  as  that  is,  to  immigration 
from  Belgium,  Germany,  and  Italy.  The 
actual  increase  (1882-86)  thus  amounted  to 
0-32  per  cent.,  whilst  independently  of  this 
inflow  of  foreign  elements,  it  would  have 

• See  niy  paper  on  “ The  Laws  of  Migration,”  Journal  of 
of  ike  Statistical  Society , 1889. 


amounted  to  only  0*21  per  cent.  It  must  not, 
however,  be  forgotten  that  France  uses  up 
several  thousand  lives  annually  in  her  vast 
colonial  empire.  The  Balkan  States,  on  the 
other  hand,  and  Russia,  although  the  natural 
growth  of  their  populations  is  quite  as  great, 
if  not  greater  than  in  most  other  parts  of 
Europe,  absorb  a large  number  of  emigrants, 
more  especially  from  Germany  and  Central 
Europe  generally,  because  their  population  is 
comparatively  scanty,  and  there  still  exist 
within  them  natural  resources  which  invite 
development.  I estimate,  for  instance,  that 
Russia,  between  the  year  1 86 1 and  1886,  made 
a net  gain  of  at  least  990,000  souls  consequent 
upon  foreign  immigration.  More  recent  years, 
owing  to  the  compulsory  emigration  of  many 
Jews,  and  the  oppressive  restrictions  imposed 
upon  the  exercise  of  religious  freedom,  may 
possibly  exhibit  a different  result.  But  the 
effects  of  measures  such  as  these  are  never 
more  than  temporary,  and  the  barrier  once 
removed,  the  currents  of  migration  must  flow 
with  all  the  greater  force.  But  whilst  for  years 
a steady  current  of  migrants  has  been  flowing 
into  Russia  from  Western  Europe,  a current  of 
ever-increasing  strength  has  been  flowing  out 
of  it  towards  the  east  and  south-east,  into 
Siberia  and  the  provinces  of  the  Caucasus. 
When  the  railways  now  building,  or  proposed, 
shall  give  easier  access  to  these  distant  coun- 
tries, this  emigration  is  sure  to  assume  still 
vaster  proportions,  and  if  incidentally  it  should 
direct  the  attentions  of  the  Russians  to  the 
development  of  their  vast  colonial  possessions, 
we  in  Western  Europe  may  have  some  reason 
for  being  grateful.  An  “ Emigration  Law,” 
published  in  the  course  of  last  year,  is  intended 
to  organise  migration  into  Siberia  ; and  several 
of  its  provisions,  as  for  instance  that  which 
determine  that  allotments  cannot  be  alienated 
or  mortgaged,  seem  to  be  deserving  of  imita- 
tion elsewhere. 

The  great  region  of  dispersion  of  Asia  is 
China,  notwithstanding  the  fact  that  several 
of  the  old  provinces  of  the  empire  are  still 
very  thinly  peopled.  The  Chinese  have  in- 
vaded the  whole  of  the  peninsula  of  Indo- 
China,  they  have  crossed  the  sea  into  the 
Malay  archipelago,  and  forced  their  way  into 
Asia,  and  have  crossed  the  wide  Pacific,  in 
the  hope  of  finding  remunerative  work  in  the 
United  States,  and  in  British  North  America. 
But  even  more  remarkable  has  been  their 
recent  invasion  of  Manchuria  and  Mongolia. 
Manchuria,  more  especially,  has  grown  into  a 
populous  province  within  the  memory  of  living 
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men.  Even  the  borders  of  Siberia  have  been 
crossed  by  the  Chinese,  but  they  are  no  more 
welcome  there  than  in  the  countries  of  the 
Anglo-Saxons  ; and  measures  in  restraint  of 
their  settlement  have  been  taken.  This  may 
appear  harsh,  but,  it  must  be  confessed,  that 
there  is  much  justification  for  it,  for  an  indis- 
criminate blending  of  races  has  nowhere 
proved  a blessing  ; and  for  two  distinct  races 
to  live  side  by  side,  without  one  of  them  exer- 
cising a deteriorating  influence  upon  the  other, 
is  next  to  impossible.  One  feature  in  connec- 
tion with  this  Chinese  migration  is  deserving 
of  notice,  namely,  that  it  is  directed  to  both 
temperate  and  tropical  countries,  and  that,  to 
all  appearance,  the  Chinaman  equally  well 
adapts  himself  to  either.  But,  then,  China 
stretches  through  25  degrees  of  latitude. 

The  second  great  region  of  dispersion  in 
Asia  is  the  Arabian  peninsula.  Arabia, 
indeed,  like  other  desert  or  steppe  countries, 
affording  but  limited  resources  to  an  increas- 
ing population,  has  each  sent  forth  at  various 
epochs  swarms  of  conquerors,  and  those  have 
played  an  important  part  in  times  gone  by,  in 
the  peopling  of  Northern  and  Eastern  Africa. 
As  to  British  India,  I am  inclined  to  think 
that  losses  by  emigration  are  balanced  by 
gains  deiived  from  immigration.  Mountain  re- 
gions and  steppe  plateaux,  such  as  those 
which  environ  India  on  the  landward  side, 
have  at  all  times  sent  forth  their  surplus 
population  into  the  more  favoured  lowland 
plains  which  lie  at  their  foot. 

But  whilst  India  occupies  a doubtful  posi- 
tion, there  can  be  no  doubt  at  all  as  to  the 
fact  that  further  India,  Japan,  and  the  greater 
part  of  the  Malay  archipelago,  are  regions  of 
absorption.  In  the  case  of  Japan,  this  is 
proved  by  statistical  returns,  which  show  that, 
in  the  course  of  four  years  (1884-88),  the  net 
gain  from  emigration  amounted  to  910,000 
souls,  while,  in  the  case  of  the  other  countries 
mentioned,  it  is  shown  to  be  the  case  by  the 
mixed  character  of  their  populations. 

Africa,  or,  at  all  events  that  part  of  it  which 
is  the  home  of  the  negro,  constituted  at  one 
time  a huge  region  of  dispersion.  Happily, 
the  exportation  of  slaves,  which  gave  Africa 
that  position,  has  now  been  stopped,  or  nearly 
so,  and  the  Dark  Continent  has  actually  be- 
come a region  of  absorption,  increasing  its 
population  partly  at  the  expense  of  surround- 
ing countries,  including  even  Europe.  Migra- 
tory movements  throughout  that  continent 
appear  to  be  going  on  on  a huge  scale.  I 
need  only  remind  you  of  the  migratio  n of  various 


tribes  of  Zulu  and  Bechuana  to  the  northward, 
and  of  the  manner  in  which  certain  inland 
tribes  have  pushed  their  way  towrards  the  coast. 
A movement  in  a contrary  direction — that  is, 
from  the  coast  towards  the  interior— can  like- 
wise be  noticed,  more  especially  in  Southern 
Africa,  where  the  Dutch  and  British  colonists 
have  pushed  northward,  even  into  the  tropical 
region. 

America,  taken  as  a whole,  constitutes  one 
vast  region  of  absorption ; but  even  now, 
although  the  population  of  no  part  of  it  can 
be  called  dense,  as  compared  with  that  of 
Europe,  “ regions  of  dispersion”  are  becoxing 
more  and  more  prominent.  There  can  be  no 
doubt,  for  instance,  that  the  great  west  is  being 
fed  at  the  present  time  at  the  expense  of  the 
eastern  maritime  provinces  and  states, 
although  these  themselves  are  by  no  means 
“settled  up”  to  anything  corresponding  to 
their  natural  capacity.  I do  not  doubt,  how- 
ever, that  some  fifty  years  hence,  if  not  sooner, 
a contrary  current  will  set  in  from  the  west- 
ward, and  result  in  the  older  states— the  natural 
resources  of  which  are  much  more  varied  than 
are  those  of  the  west — increasing  largely  in 
population.  Even  some  of  the  West  India 
Islands  have  become  centres  of  dispersion,  and 
notably  among  them  Barbadoes,  which  annu- 
ally sends  forth  a large  number  of  emigrants. 

As  to  Australia,  it  is  most  distinctly  a region 
of  absorption. 

Summarising  these  results,  we  may  state 
that  the  great  “ regions  of  dispersion  ” at  the 
present  time  are  Western  Europe,  with  the 
exception  of  France,  and  China  ; whilst  the 
regions  still  capable  of  absorbing  the  surplus 
population  of  these  countries  are  America, 
Australia,  Siberia,  and  the  tropical  regions 
generally. 

Having  thus  presented  you  with  a general 
survey  of  the  migratory  movements  going  on 
throughout  the  world,  I proceed  to  consider 
the  extent  to  which  they  can  be  carried  on, 
until  the  whole  of  this  earth  of  ours  shall  be 
fully  peopled. 

The  most  obvious  of  the  limitations  is  the 
lack  of  cultivatable  land.  It  is  clearly  not 
necessary  that  the  consumer  of  the  products 
of  the  soil  should  himself  live  upon  the  land 
which  yield  them.  The  only  question,  there- 
fore, which  we  have  to  answer  is  this : — 
Supposing  all  cultivatable  parts  of  the  world 
to  have  been  brought  into  cultivation,  what 
would  be  the  number  of  people  whom  they 
would  be  able  to  support.  Once  that  number 
is  reached,  colonisation  would  be  at  an  end. 
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and  no  further  increase  of  the  population  would 
be  possible,  without  leading  to  a desperate 
struggle  for  existence.  In  order  to  arrive  at 
an  estimate  of  this  kind,  I have  divided  the 
whole  of  the  earth’s  surface  into  three  regions, 
viz  , fertile  regions,  the  regions  of  steppe- 
lands,  and  the  deserts.  What  I call  the 
fertile  region  is,  however,  not  wholly  capable 
of  remunerative  cultivation,  for  within  it  lie 
mountain  districts  which  will  never  tempt  the 
agriculturist — sandy  tracts,  capable  of  sup- 
porting only  forests,  and  even  steppes  or 
savannahs,  not  fit  for  anything  except  the 
raising  of  cattle.  Take,  for  instance,  Europe, 
with  the  exception  of  Russia  and  Turkey, 
where  nearly  all  the  land  capable  of  being 
cultivated  has  been  occupied,  you  will  find 
that  not  quite  40  per  cent,  of  the  total  area  is 
under  the  plough,  18  per  cent,  is  described  as 
meadows  or  pasture  lands,  and  23  per  cent,  is 
covered  with  forests.  The  remainder  (20  per 
cent.)  is  covered  with  water,  built  upon,  or 
consists  of  barren  wastes.  I estimate  that 
these  fertile  regions  cover  an  area  of  28,269,200 
square  miles ; and  out  of  this,  applying  the 
proportions  found  to  exist  in  Europe,  about 
7,237  million  acres  would  be  capable  of  culti- 
vation, apart  from  what  would  be  yielded  by 
pasture-lands  and  forests.  Passing  over  to  the 
''‘steppes,”  or  poorer  grass-lands  (13.901,000 
square  miles),  it  must  be  borne  in  mind  that 
within  them  there  exist  large  areas  which  can 
be  rendered  highly  productive,  especially  where 
means  for  irrigating  the  land  are  available. 
The  deserts  cover  4,180,000  square  miles, 
whilst  the  Polar  regions,  beyond  the  limits 
within  which  cereals  can  be  cultivated,  extend 
over  4,888,800  square  miles. 

The  present  population  of  the  world  I esti- 
mate to  amount  to  1,467,600,000  souls  ; and  I 
■ that,  once  this  earth  of  ours  is  fully 
brought  under  cultivation,  it  would  be  capable 
of  supplying  food  and  the  other  necessaries  of 
life  to  nearly  6,000  millions. 

The  stages  by  which  I have  arrived  at  these 
" ha  been  fully  explained  by  me  ata 
recent  meeting  of  the  British  Association*, 
and  I need,  therefore,  only  say  that  I have 
assumed  that  our  standard  of  life  should  re- 
main pretty  much  the  same  as  we  find 
it  to  exist  in  various  countries  and 
climates  at  the  present  time,  and  that  the 
land  should  be  rationally  cultivated.  Even 
in  many  parts  of  Europe  our  methods  of 
cultivation  are  capable  of  much  improvement, 

• See  ray  paper  in  Proceedings,  Royal  Geographical 
Society,  January,  1891. 


whilst  in  all  newly-settled  country,  where  large 
tracts  of  unoccupied  virgin  soil  are  still  avail- 
able, agriculture  is  carried  on  in  the  most 
wasteful  style,  the  cultivator  looking  only  to 
immediate  returns,  without  ever  thinking  of  the 
prosperity  of  his  descendants. 

In  the  United  States,  for  instance,  thousands 
and  millions  of  acres  have  gone  out  of  cultiva- 
tion, and  the  forests  have  been  devastated  in 
the  most  reckless  style.  These  things,  how- 
ever, will  right  themselves  in  the  end  ; the  ex- 
hausted soil  in  the  eastern  and  southern  States 
will  recover;  the  forest  K so  wantonly  destroyed, 
will  be  re-planted,  ana  in  proportion  as  popu- 
lation increases  so  will  the  resources  of  each 
country  be  more  carefully  husbanded. 

We  are  told  sometimes  that  even  now  nearly 
all  the  available  land  in  the  United  States  has 
been  disposed  of,  and  that  agriculturists  have 
been  tempted  into  regions  where  agriculture 
no  longer  yields  a return  to  be  depended  on. 
There  is  some  truth  in  this.  Of  the  millions  of 
acres  still  not  yet  alienated,  the  bulk  consists 
of  poor  grass  land,  mountain  regions,  and  even 
absolute  deserts,  which  could  never  be  made 
to  yield  crops  ; but  of  the  426  millions  actually 
alienated,  only  180  millions  of  acres  are  culti- 
vated ; and  it  only  needs  an  examination  of  the 
agricultural  returns  to  make  it  clear  to  us  that 
these  cultivated  lands,  if  cultivated  on  scientific 
principles,  might  be  made  to  yield  nearly 
double  what  they  yield  at  the  present  time. 
In  Australia,  although  116  million  acres  have 
been  alienated,  not  quite  12  million  acres  are 
under  cultivation. 

The  second  limitation  to  colonisation  is 
presented  by  the  climate.  This  is  a question 
more  especially  interesting  to  us  Europeans, 
for  if  it  should  be  found  that  Europeans  were 
capable  of  becoming  acclimatised  in  tropical 
regions  (19,500,000  square  miles),  there  would 
be  available  for  our  colonists  vast  tracts  in 
Africa  and  South  America,  which  are  at 
present  very  thinly  peopled,  but  which  are  un- 
doubtedly capable  of  supporting  millions  of 
human  beings  with  food  and  raiment.  I am 
quite  willing  to  concede  that  Europeans  can 
live  in  tropical  regions  for  a number  of  years 
without  returning  to  their  native  country  to 
recruit  their  health,  but  this  is  not  “ acclima- 
tisation.” In  no  single  instance  has  it  been 
proved  that  acclimatisation  has  proved  a 
success,  either  in  India,  or  in  Java,  or 
even  in  tropical  Brazil.  The  Europeans  in 
these  countries  would  die  out  if  they  did  not 
continually  receive  accessions  from  their 
countrymen  in  Europe.  Stop  these  supplies, 
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and  the  explorer  of  some  future  period  might 
find  no  more  traces  of  European  blood  in  those 
countries  than  does  the  traveller  in  Spain 
or  Northern  Africa,  who  looks  for  the 
descendants  of  Goths  or  Vandals. 

There  is  no  doubt  the  sanitary  measures 
have  largely  tended  to  lower  the  death-rates 
among  European  residents,  and  this  is  im- 
portant if  the  tropical  countries  are  to  be 
governed  by  Europeans,  and  native  labour  is 
to  be  directed  to  them.  That  mortality, 
however,  is  still  very  high.  In  proof  of  the 
comparative  healthiness  of  the  climate  of  the 
Congo  State,  it  has  been  asserted  that  the 
death-rate  among  European  officials  only 
amounts  to  60  in  the  1,000.  But  that  is  a 
tremendous  mortality,  especially  if  it  is  borne 
in  mind  that  it  occurred  among  picked  men  in 
the  prime  of  life,  not  one  of  whom  had  been 
sent  out  to  Africa  without  a medical  certificate 
of  fitness,  and  many  of  whom  returned, 
invalided,  long  before  the  expiration  of  their 
three  years’  service. 

We  are  told,  sometimes,  that  by  ascending 
a plateau  within  the  tropics,  the  European  can 
secure  any  climate  he  may  find  suitable. 
Nothing  could  be  more  fallacious.  Elevation 
modifies,  but  does  not  change  the  charac- 
teristics of  a tropical  climate.  The  difference 
between  the  coldest  and  warmest  month  of  the 
year  is  still  very  small,  and  would  be  smaller 
still  if  it  were  not  for  the  great  diurnal  range — 
that  is,  the  great  difference  which  exists 
between  the  temperatures  of  night  and  day,  a 
difference  which  may  prove  refreshing  for  a 
time,  but  which  ultimately  exercises  a most 
baneful  influence  upon  European  constitutions. 

Compare  the  climate  of  Kakoma,  on  the 
Unyamwezi  plateau,  at  an  elevation  of  3,600 
feet  above  the  sea,  with  that  of  London.  At 
Kakoma,  the  mean  temperature  of  the  year  is 
7 20,  the  annual  range  amounts  to  160,  and  the 
diurnal  to  290,  whilst  the  relative  humidity 
does  not  exceed  62  per  cent.  In  London,  the 
relative  humidity  rises  to  80  per  cent.,  but  the 
mean  temperature  does  not  exceed  50  per  cent., 
whilst  the  annual  and  diurnal  ranges  amount 
to  26°  and  ii°  respectively.  There  could 
exist  no  greater  contrasts  between  two 
climates.  Of  course,  you  may  ascend  still 
higher,  and  attain  an  altitude  insuring  what 
has  been  called  a perpetual  spring.  But,  even 
then,  quite  irrespective  of  the  fact  that  plateaux 
of  such  an  elevation,  and,  at  the  same  time, 
deserving  the  attention  of  settlers,  occupy  but 
small  areas,  this  “spring,”  is  not  the  spring 
experienced  in  temperate  regions. 


Under  these  circumstances,  it  appears  to 
me  that  tropical  countries  can  never  become 
the  permanent  home  of  nations  of  European 
origin,  unless,  indeed,  experience  should  prove 
that  an  advance  from  the  temperate  regions 
could  be  effected  by  stages,  each  change 
marking  a generation  of  man.  At  the  same 
time  we  must  not  lose  sight  of  the  fact  that 
there  is  a distinction  between  mathematical 
and  physical  climates,  and  that  geographical 
features  may  favour  a European  advance 
beyond  the  line  marked  “tropic”  upon  our 
maps.  Such  an  exception,  I thought,  might 
exist  in  the  case  of  the  Matabele  plateau,  which 
stretches  like  a broad  pier  into  tropical  Africa, 
and  enjoys  an  exceptionally  favourable  climate. 
Similar  conditions  appear  to  exist  in  southern 
Brazil.  I need  hardly  say  that,  when  I made  a 
similar  remark  at  Leeds,  I did  not  do  so  in 
order  to  favour  the  projects  of  the  South  Africa 
or  of  any  other  colonisation  company,  as  sug- 
gested by  a German  colonial  paper,  but  simply 
in  the  interests  of  truth.  Indeed,  schemes  of 
colonisation  dependent  for  their  success  upon 
the  possession  of  tropical  countries,  will  derive 
but  little  comfort  from  anything  I said  before, 
or  may  have  said  to-day. 

But  if  the  tropical  regions  hold  out  but  small 
prospects  to  European  colonists,  they  appear 
to  be  suited  to  Chinese,  and  would  certainly 
suit  the  natives  of  British  India. 

If  what  I have  said  is  in  agreement  with 
facts,  European  colonists,  cultivating  their  own 
land,  can  never  hope  to  establish  themselves 
within  the  tropical  regions.  But  notwith- 
standing this  limitation,  the  tropical  countries 
may  in  future  contribute  much  more  largely  to 
the  sustenance  of  the  human  race  than  they 
have  done  hitherto.  And  this  development, 
I need  hardly  say,  is  one  of  paramount  import- 
ance ; for  unless  it  is  brought  about,  the  great 
food  question  must  arise  at  a much  earlier 
date  than  would  be  the  case  otherwise. 

A third  limitation  to  colonisation  would 
arise  from  a failure  in  available  colonists. 
Even  now  there  exists  a country  in  Europe — to 
wit,  France — which  would  be  quite  incapable 
of  undertaking  the  settlement  of  one  of  the 
larger  English  colonies,  unless,  indeed,  the 
birth-rate,  in  response  for  a call  for  more  men, 
were  to  rise  very  considerably.  Nor  are  there 
wanting  signs  elsewhere  which  seem  to  indi- 
cate that  the  birth-rate  in  our  older  States  is 
falling,  or  that  the  superior  race  increases  at 
a slower  rate  than  do  the  inferior  races  in- 
habiting the  same  country.  Are  we  to  look 
upon  these  differences  as  the  result  of  some 
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physical  law,  the  continued  operation  of  which 
would,  without  violence,  war,  or  pestilence, 
prevent  the  over-population  of  the  world, 
or  are  they  the  result  of  moral  restraint 
or  physical  checks,  voluntarily  submitted  to  ? 
However  this  may  be,  for  the  present,  at 
all  events,  there  is  no  lack  of  willing  colonists. 
The  world’s  population  may  be  supposed  to 
increase  at  the  rate  of  8 per  cent,  in  every 
decade.  By  the  close  of  this  century,  the 
1,468  millions,  who  now  dwell  upon  the  earth, 
will  have  increased  to  1,587  millions,  whilst 
182  years  hence,  supposing  the  present  in- 
crease to  continue,  there  would  be  6,000 
millions,  and  the  whole  of  the  cultivable  area 
of  the  globe  would  have  been  placed  under 
contribution  to  support  this  multitude.  The 
occupation  of  the  coloniser  would  have  gone  ; 
his  aims  and  conquests  would  have  to  be 
studied  from  books  of  history,  and  a question 
which  now  occupies  the  minds  of  practical 
men,  would  form  the  subject  matter  of  discus- 
sion at  the  meetings  of  historians  and  archaeo- 
logists. But  long  before  this  time  arrives,  our 
legislators  will  no  doubt  have  devised  measures 
for  checking  the  increase  of  the  population, 
and  maintaining  a reasonable  proportion 
between  the  available  food  supplies,  and  the 
number  of  mouths  to  be  fed. 


DISCUSSION. 

The  Chairman  said  he  had  hoped  Mr.  Ravensttin 
would  have  entered  more  into  the  question  of 
colonisation,  which,  at  the  present  time,  was  one  of 
great  interest  and  growing  importance ; but  he  had 
really  confined  himself  to  the  question  which  he  pro- 
pounded at  Leeds,  of  the  extent  of  available  land  on 
the  earth’s  surface,  and  the  time  at  which  it  was  likely 
to  be  filled  up  if  the  population  continued  to  grow 
at  its  present  rate.  His  own  impression  was  that  the 
several  factors  affecting  the  question  would  change 
in  a variety  of  ways  which  could  hardly  be  antici- 
pated. He  believed  that  God,  who  placed  man 
on  the  earth,  intended  that,  by  the  growth  of  the 
several  races,  they  should  spread  over  the  face  of  the 
earth  ; and  he  felt  equally  confident  that  the  same 
Providence  would  provide  for  that  population  as  it 
grew,  all  that  was  required  for  it ; and  he  trusted 
would  also  guide  the  Governments  and  the  people  to 
avail  themselves  of  the  means  which  were  placed 
within  their  reach  ; so  as  to  prevent  the  inconveni- 
ences which  were  now  growing  upon  us,  the  results 
of  much  ignorance,  much  neglect,  and  much  wrong 
direction  of  social  forces.  Therefore,  though  it  was 
interesting  to  speculate  whether  the  population  of 
the  world,  which  was  now  about  1,500  or  1,600 


millions,  would  in  200  years  reach  6,000  millions,  he 
did  not  think  it  was  a very  practical  question  at 
present.  He  hoped,  if  he  had  time,  Mr.  Raven- 
stein  would  follow  up  in  more  detail  his  calculations 
as  to  the  area  of  land  in  different  climates  which 
were  available  for  emigration  from  temperate 
countries,  and  even  warmer  ones,  such  as  Southern 
Europe  and  China.  He  was  surprised  to  find 
that  the  average  population  per  square  mile  in 
China  was  considerably  below  that  of  Germany.  The 
ability  of  the  Chinese  to  stand  hot  and  cold  climates 
had  been  accounted  for  by  the  fact  that  they 
were  drawn  from  different  parts  of  the  country, 
chiefly  of  the  coast,  which  were  in  very  different 
latitudes.  He  believed  there  were  parts  of  China 
now  almost  unpopulated,  though  quite  fit  for  popu- 
lation ; but  the  Chinese  had  no  means,  or  very 
imperfect  ones,  of  inland  transport,  except  the 
rivers.  The  population  of  China  was  about  90  to  a 
square  mile ; whilst  that  of  France  was  60;  Germany, 
about  1 12;  Italy,  260;  Switzerland,  about  170;  and 
Belgium,  upwards  of  500.  If  Belgium  could  provide 
for  its  population,  and  thrive  as  it  did  with  such  a 
dense  population,  surely  there  were  ample  means 
throughout  Europe  of  providing  for  the  population, 
if  they  were  content  with  their  social  position. 
Germany  was  a dispersing  country,  however.  In 
the  United  States  there  were  a much  larger  number 
of  Germans,  or  children  of  Germans,  than  either 
English  or  Irish,  the  numbers  being  : — Germans, 
4,500,000;  Irish,  4,200,000;  English,  2,000,000; 
Scotch,  300,000 ; Scandinavians,  900,000 ; British 
North  Americans,  1,200,000;  and  all  the  rest  of  the 
world,  1,300,000.  If  Belgium  could  support  500  to  a 
square  mile,  surely  Germany,  if  its  social 
condition  were  such  as  to  encourage  population 
to  remain,  could  support  more  than  112.  And, 
similarly  the  other  nations  of  Europe  would  be  able 
to  support  a much  larger  number  if  they  availed 
themselves  of  the  means  at  their  disposal,  and  used 
those  influences  which  governments  were  constituted 
to  exercise.  Colonisation  would  then  be  less  necessary, 
and  the  period  when  the  world  would  become  full 
would  be  delayed.  There  was  this  difficulty  with 
regard  to  colonisation,  that  those  countries  which 
had  profited  by  it  in  the  past  now  said  they  did  not 
want  it.  They  did  not  mind  a few  picked  men,  but 
they  did  not  wish  merely  to  increase  their  numbers, 
or  to  be  inundated  with  unskilled  labour  which  would 
reduce  wages.  That  was  very  much  what  was  now 
going  on  in  Australia  and  in  the  United  States.  They 
did  not  want  a pauper  population ; their  own  people 
wanted  to  turn  their  resources  to  better  account,  but 
they  did  not  want  more  foreigners.  It  was  not  un- 
reasonable for  a civilised  nation  to  say  that  they  did 
not  want  an  accession  of  inferior  classes,  and  that  the 
country  was  injured  by  the  introduction  of  a large 
number  of  less  educated  and  less  civilised  people, 
who  were  less  able  to  promote  the  wealth  and  pros- 
perity of  the  country.  As  each  country  acquired — at 
first,  through  the  accession  of  foreign  labour— the 
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means  of  growth  and  establishing  production  and 
commerce  for  itself,  the  less  would  they  desire 
an  increase  of  population  from  abroad.  All  these 
forces  would  affect  the  question  of  colonization,  and 
therefore  the  problem  was  not  quite  so  simple  as  it 
might  at  first  sight  appear  ; nor  did  he  think  they 
need  trouble  about  what  would  happen  at  the  end  of 
half  the  period  which  Mr.  Ravenstein  had  provided 
for  the  filling  up  of  the  world.  However,  they  were 
much  indebted  to  him  for  a very  interesting  paper, 
and  he  begged  to  propose  a hearty  vote  of  thanks  to 
him  for  it. 

Mr.  R.  Manuel  asked  if  it  was  not  the  fact  that 
Belgium  was  largely  an  industrial  and  manufacturing 
country,  and  imported  a great  portion  of  the  food  it 
required  in  exchange  for  its  manufactures.  If  so, 
that  would  account  for  its  being  able  to  support 
such  a dense  population.  As  he  understood  the 
argument  of  Mr.  Ravenstein,  it  was  that  when  the 
countries  which  now  took  these  manufactures  ceased 
to  do  so,  on  becoming  more  advanced  themselves, 
there  would  be  a danger  of  Belgium  and  such 
countries  finding  a difficulty  in  obtaining  the  re- 
quisite food. 

The  Chairman  said  it  was  quite  true  that  Belgium 
depended,  to  a great  extent,  on  imported  food  ; but 
at  the  same  time,  owing  to  the  prevalence  of  spade 
husbandry,  she  produced  more  food  comparatively 
than  most  other  countries.  Germany  was  also  a 
manufacturing  and  mining  country,  and  he  saw  no 
reason  why  she  should  not  bear  as  dense  a population 
as  Belgium. 

Mr.  W.  G.  Trewby  remarked  that,  within  the  last 
few  years,  large  districts  in  California,  which  previously 
had  been  unproductive,  by  means  of  irrigation  had 
been  rendered  fertile,  and  now  grew  large  crops  of 
fruit ; and  the  same  thing  was  going  on  in  Australia. 
It  was  anticipated  even  that  the  deserts  of  Africa,  if 
properly  irrigated,  might  be  cultivated.  There  were 
also  great  differences  in  the  degree  of  cultivation  ; 
English  corn  lands  would  produce  40  bushels  per 
acre,  while  the  average  in  America  was  12  bushels; 
so  that  the  crop  could  be  increased  threefold  if 
necessary. 

The  Chairman  said  the  same  point  had  occurred 
to  him.  Many  lands,  now  desert,  once  supported  a 
large  population. 

The  vote  of  thanks  having  been  passed  unani- 
mously, 

Mr.  Ravenstein,  in  reply,  pointed  out  that  he 
had  already  dealt  with  the  points  raised  by  Mr. 
Trewby;  and  stated  that  the  180,000,000  acres  of 
land  now  under  cultivation  in  America  might  be 
made  to  yield  double  the  produce  they  now  did.  He 
doubted  if  it  could  be  trebled.  With  regard  to  the 


I chairman’s  remarks  about  Belgium,  and  other  coun- 
tries on  the  Continent  supporting  themselves,  he  could 
not  quite  agree  with  him.  In  Europe,  they  lived,  for 
the  most  part,  on  produce  sent  from  other  countries. 
Germany  was  no  longer  self-supporting,  nor  was 
France ; and  Belgium  was  very  largely  dependent  on 
foreigners  for  the  bread  she  ate.  No  doubt,  even  in 
Europe,  the  methods  of  cultivation  might  be  im- 
proved, but  theie  was  a limit  to  improvements  of  all 
kinds,  and  agricultural  improvements  did  not  always 
make  such  rapid  progress  as  they  would  like.  He 
calculated  that  the  whole  of  Central  Europe,  in- 
cluding Austria  and  the  Balkan  peninsula,  if  they 
clubbed  together,  and  agriculture  were  slightly  im- 
proved, might  be  self-supporting,  because  sc  me  of  them 
were  nowexportersof  food.  If  they  could  get  the  people 
in  tropical  countries  to  cultivate  the  land  to  its  full 
capacity,  and  send  us  food  in  exchange  for  our  pro- 
ducts, it  would  not  be  necessary  for  the  consumer  ta 
live  on  the  land  he  cultivated.  Even  now,  in  most 
instances,  this  was  the  case ; but  if  our  population 
went  on  increasing  without  our  food  products  increas- 
ing accordingly,  we  should  be  more  and  more  de- 
pendent on  food  from  abroad.  That  was  why  he 
insisted  on  tropical  countries  being  made  to  yield  as 
much  food  as  possible,  orherwise  the  time  would 
come,  in  less  than  180  years,  when  food  supplies  might 
fail,  and  with  them  all  hope  of  progress  of  any  kind.. 


Miscellaneous. 

♦ 

PE  IP  OL  E UM  WE  A LTH  OF  R US  SI  A . 

M.  B.  Prilejaiev,  waiting  in  the  Economiste  Russe? 
says  that  the  development  which  from  year  to  year  is 
seen  in  the  production  of  mineral  oil  in  Russia,  the 
increased  exports  abroad  and  the  competition  on. 
foreign  markets  with  American  products,  and,  finally r 
the  fears  that  have  recently  been  expressed  as  to  the 
probability  of  an  approaching  exhaustion  of  the 
sources  of  petroleum  in  the  Caucasus,  invest  with 
particular  interest  this  important  branch  of  Russian 
industry.  The  following  is  a summary  of  the  pro- 
gress effected,  and  the  present  condition  of  the 
petroleum  trade.  The  extraction  of  naphtha  is  con- 
fined almost  exclusively  to  the  Caucasus,  in  the 
peninsula  of  Apcheron,  and  principally  in  the  environs' 
of  Baku.  The  existence  of  petroleum  in  the  Caucasian 
soil  was  known  at  a very  early  period,  and  when  these 
districts  were  still  under  Persian  rule,  the  Govern- 
ment made  concessions  to  private  individuals  of  the 
right  of  working  the  petroleum  beds.  After  the 
anexation  of  Baku  to  Russia  this  industry  was  at  first 
a monopoly,  which  brought  into  the  treasury,  from. 
1821  to  1872,  an  annual  revenue  of  87,000  roubles- 
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After  the  suppression  of  this  monopoly  in  1872  an 
excise  duty  was  imposed  which  was  removed  in  1877, 
and  had  yielded  a total  sum  of  1,218,739  roubles. 
The  yield  from  this  source  to  the  Imperial  Exchequer 
in  1888  was  nearly  7, coo, 000  roubles,  and  in  1889 
over  9,000,000.  From  1832  to  1862  the  production 
of  naphtha  in  the  Caucasus  was  confined  within 
narrow  limits.  During  this  period  it  varied  from 
255,50°  pouds  to  358,300  pouds  annually  (the  poud 
is  equivalent  to  36 lbs.  avoirdupois).  From  1863  to 
1868  it  rose  to  between  538,900  and  998,900  pouds, 
and  continued  to  rise  until  it  amounted  to  1,685,229 
pouds  in  1869,  the  year  from  which  its  enormous 
development  dates.  In  1870,  the  production  amounted 
to  1,704,465  pouds  ; in  1875,  to  6,285 .728  ; in  1880, 
to  20,736,949;  in  1885,  to  115,000,000;  and,  in 
1889,  to  206,897,100  pouds.  The  environs  of  Baku 
supplied  about  99  per  cent,  of  the  Caucasian  pro- 
duction ; in  round  numbers  they  yielded  165,000,000 
pouds  in  1887;  190,000,000  pouds  in  1888;  and 
205,000,000  in  1889.  The  producing  districts  are 
situated  at  a certain  distance  from  the  town,  on  the 
plateaux  of  Balakhani,  Sabountchi,  and  Sourakhani 
towards  the  north-east,  and  in  the  Bibi-Eibat  fields 
which  are  to  the  south-east  of  Baku.  In  the  Baku 
basin  there  were  216  wells  in  working  in  1887,  and 
239  in  1888.  The  quantity  of  naphtha  carried  from 
the  wells  to  the  distilleries  amounted  to  186,220,470 
pouds  in  1889,  and  from  January  1st  to  August  1st 
of  1890,  it  amounted  to  138,782,688  pouds  (against 
99>93°>712  pouds  for  the  corresponding  period  of 
the  preceding  year).  Professor  Mendeliev  estimates 
the  daily  production  of  the  Baku  district  as  follows  : — 
In  1886,  328,890  pouds;  in  1887,  415,000  pouds ; 
and  in  1888,  503,  r 20  pouds.  The  Balakhani  and 
Sabountchi  fields  are  the  most  important.  In  the 
former  there  were  216  wells,  in  1885,  and  in  the 
latter  128.  In  1887,  the  number  of  wells  in  both 
districts  in  full  working  amounted  to  201,  with  a pro- 
duct of  153,246,672  pouds;  and  in  1888,  they 
amounted  to  227,  giving  a yield  of  176,332,226  pouds. 
The  average  annual  yield  for  each  well  was  762,421 
pouds  in  1887,  and  776,794  pouds  in  1888,  an  increase 
for  the  latter  year  of  2 per  cent.  J he  principal 
companies  engaged  in  the  extraction  of  petro- 
leum are  the  Nobel,  Caspian,  Baku,  Caspian  and 
Black  Sea,  Schibaiev  Mirzoev,  Dembo  and  Cohan, 
and  Zaturov  and  Arafelov  Companies  at  Balak- 
hani, Sabountchi,  Taguiev,  and  Sarkissov,  and  the 
Djakeli  Companies  at  Bibi-Eibat.  The  petroleum 
extracted  from  the  wells  is  carried  by  pipes  to  the 
large  stations  or  reservoirs,  and  thence  distributed  in 
the  same  manner  to  the  works.  This  system  was 
inaugurated  in  1877.  The  quantity  of  raw  petroleum 
delivered  to  the  works  by  the  Baku  Companies 
amounted  to  153, 122,049  pouds  in  1888,  186,220,476 
pouds  in  1889;  and  192,044,202  pouds  during  the 
period  comprised  between  the  1st  January  and  the 
rst  November,  1890.  The  distilleries  are,  for  the 
most  part,  established  at  Baku,  where  they  form  a 
special  district,  which  is  known  as  the  “black  town.” 


In  this  district  there  were  145  distilleries  in  1887, 
which  treated  nearly  142,000,000  pouds  of  naphtha, 
and  produced  38,000,000  pouds  of  refined  petroleum 
(kerosene),  1,800,000  pouds  of  lubricating  oil,  and 
40,000,000  pouds  of  residues,  besides  a considerable 
quantity  of  benzine,  vaseline,  and  products  of 
secondary  importance.  In  1889,  the  number  of  dis- 
tilleries was  147,  and  their  total  product  amounted 
to  181,590,232  pouds,  of  which  62,000,000  were  light 
oils,  1,000,000  heavy  oils,  and  113,000,000  residues. 
Independently  of  the  Baku  basin,  naphtha  wells  are 
found  in  other  regions  of  the  empire.  In  the  environs 
of  Tiflis  naphtha  is  found  in  the  neighbourhood  of 
Signakh,  and  at  Naftlough.  In  1887,  there  were  85 
wells,  which  yielded  28,660  pouds  of  naphtha.  In 
1889,  the  Signakh  wells  alone  furnished  55,296  pouds ; 
that  is,  more  than  17,000  pouds  than  the  preceding 
year.  In  the  Government  of  Elisasetpol,  the  produc- 
tion was  only  2, 000  pouds  in  1888,  and  3,000  pouds  in 
1889  ; in  Daghestan,  it  was  3,350  pouds  in  1888,  and 
3,955  in  1889;  in  the  province  of  Terek,  161,442  pouds 
in  1888,  and  275,721  pouds  in  1889.  The  wells  of  the 
province  of  Kouban  are  of  greater  importance.  The 
following  will  show  the  distribution  by  districts  of  the 
petroleum  refineries  and  their  relative  production  in 
1889  : — Transcaucasia,  148  refineries,  with  a produc- 
tion of  158,259,869  pouds ; St.  Petersburg  and 
Moscow,  35,  and  1,515,559  pouds;  Central  regions, 
8,  and  1,480,208  pouds;  Southern,  6,  and  944,689 
pouds;  Western,  2,  and  324,215  pouds;  Baltic  pro- 
vinces, 1,  and  317,427  pouds;  Northern,  1,  and 
I5,71 9 pouds;  South-Western,  1,  and  1,799  pouds; 
and  Poland,  1,  with  a product  of  51 1 pouds; 
making,  in  the  aggregate,  203  refineries,  with  a yield 
of  162,859,996  pouds.  The  working  of  petroleum  at 
Baku  is  placed  under  the  direction  of  a committee  of 
experts,  established  in  1886.  The  greater  part  of  the 
petroleum  extracted  is  consumed  in  the  interior  of 
the  empire.  The  petroleum  is  carried  from  Baku  by 
the  Caspian  Sea,  then  by  the  Volga  to  Tsaritsyne. 
From  this  place,  a certain  quantity  goes  up  the 
river,  but  the  greater  part  is  carried  by  rail,  in  tank- 
wagons,  to  all  parts  of  European  Russia.  The 
Nobel  Company  owns  the  largest  amount  of  mate- 
rial for  the  transport  of  petroleum  ; in  1889  their 
vessels  represented  a value  of  nearly  6,000,000  of 
roubles,  and  their  tank  - wagons  3,000,000  ; the 
wagons  belonging  to  the  Caspian  and  Black  Sea 
Company  represented  a value  of  448,773  roubles 
The  Naphtha  Company  owns  2,310  tank-wagons; 
the  Schibaiev,  305,  and  the  Caspian  Company,  200. 
These  companies  also  own  reservoirs  in  the  principal 
cities  of  the  empire.  Petroleum  intended  for  foreign 
markets  is  shipped  chiefly  from  the  port  of  Batoum. 
The  exports  keep  pace  with  the  development  of  the 
petroleum  industry.  The  importance  of  lighting  oils 
in  this  export  is  accentuated  from  year  to  year.  In 
1883,  refined  petroleum  only  represented  41  per 
cent,  of  the  total  exports ; the  following  years 
the  proportion  amounted  respectively  to  57  per 
cent.,  6 7 per  cent.,  61  per  cent.,  62  per  cent., 
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78  per  cent,  to  attain  the  figure  of  84  per  cent,  in 
1890.  In  the  year  1889,  over  6,000,000  pouds  of 
lighting  oils  and  benzine  were  exported  from  Russia 
to  the  United  Kingdom ; 4,000,000  to  Austria ; 

3.000. 000  to  Germany ; 2,000,000  to  Italy ; 2,000,000 
to  Belgium ; and  smaller  quantities  to  Holland, 
Roumania,  Spain,  Denmark,  Sweden,  Norway, 
Greece,  France,  &c.  Turkey  took  in  the  same  year 

7.000. 000  pouds;  East  Indies,  5,000,000;  China, 
over  1,000,000 ; Persia,  336,000 ; and  Japan  330,000 
pouds  of  lighting  oils  and  benzine.  In  1888,  77  per 
cent,  of  the  total  exports  were  effected  via  Batoum, 
and  in  1889,  80  per  cent.  M.  Prilejaiev  concludes  by 
quoting  the  opinion  of  Professor  Mendeliev  to  the 
effect  that  there  is  no  indication  of  an  approaching 
failure  of  the  petroleum  supply  of  the  Baku  basin, 
leaving  out  of  the  question  the  other  districts  of 
Russia  which  still  await  the  development  of  their 
naphtha  wealth. 


HORSE  BREEDING  IN  NEW  SOUTH 
WALES. 

Mr.  Coghlan,  New  South  Wales  Government 
Statistician,  in  his  report  on  the  wealth  and  pro- 
gress of  that  colony,  says  that  New  South  Wales 
is  eminently  fi tted  for  the  breeding  of  most  descrip-  I 
tions  of  horses,  and  attention  has  long  been  directed 
to  this  industry.  At  an  early  period  of  its  history 
the  colony  was  enriched  by  the  importation  of  some 
excellent  thoroughbred  Arabians  from  India;  and 
the  high  name  which  was  acquired  by  the  horses  of 
Australia  was  largely  due  to  this  cause.  The 
abundance  of  good  pasture  everywhere  obtainable 
also  conti ibuted  to  this  result.  The  native  kangaroo 
grass,  especially  when  in  seed,  is  full  of  saccharine 
matter,  and  young  stock  thrive  exceedingly  upon  it. 
This  abundance  of  natural  provender  allowed  a large 
increase  in  the  stock  of  the  settlers,  which  would 
have  been  a great  advantage,  had  it  not  been  that  the  J 
general  cheapness  of  horses  led  to  a neglect  of  the 
rules  of  breeding.  In  consequence  of  the  discovery 
of  gold,  horses  became  very  high  priced.  Under 
ordinary  conditions  this  circumstance  would  have 
been  unfavourable  to  the  breed  of  horses,  and  such 
was  the  case  in  Victoria;  in  New  South  Wales  it 
was  far  otherwise.  The  best  of  the  stock  of  that 
colony,  including  a large  proportion  of  the  most 
valuable  breeding  mares,  was  taken  by  Victoria,  with 
the  result  that,  for  twenty  years  after  the  gold 
rush,  the  horses  of  the  colony  greatly  deteriorated. 
One  class  of  stock  only  escaped.  The  thorough- 
bred racer  was  probably  improved  both  by  the 
importation  of  fresh  stock  from  England,  and  by 
the  judicious  selection  of  mares.  The  period  of  de- 
terioration ended  about  the  year  1870,  since  which 
year  there  has  been  a perceptible  improvement  in  all 
classes  of  horses.  As  regards  the  actual  number  of 
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horses  in  the  colony,  this  shows  but  little  increase 
for  the  last  sixteen  years,  the  figures  for  1874  being 
346,691;  1880,  395,984;  1885,  344,697;  and  in 
1889  there  were  430,777.  The  annual  increase  in 
the  number  of  horses  has  not  been  more  than  1 -45 
per  cent,  during  the  whole  period  covered  by  these 
sixteen  years,  while  the  increase  of  population  has 
been  at  the  rate  of  4-56  per  cent.  For  purposes  cf 
classification,  the  horses  of  the  colony  have  been 
divided  into  draught,  light  harness,  and  saddle 
horses,  the  number  of  each  particular  kind  being  as 
follows: — Draught  horses,  139,378;  light  harness, 
I09,659;  and  saddle  horses,  181,740.  New  South 
Wales  is,  says  the  Government  Statistician,  specially 
adapted  for  the  breeding  of  saddle  and  light  harness 
horses,  and  it  is  doubtful  whether  these  particular 
breeds  of  Australian  horses  are  anywhere  surpassed. 
The  bush  horse  is  hardy  and  swift,  and  capable  of 
making  very  long  and  rapid  journeys,  when  fed  only 
on  the  ordinary  herbage  of  the  country ; and  in  times 
of  drought,  when  the  grass  and  water  have  become 
scanty,  these  animals  often  perform  astonishing  feats 
of  endurance.  Generally  speaking,  the  breed  of 
horses  is  improving,  owing  to  the  introduction  of 
superior  stud  horses  and  the  breeding  from  good 
mares.  When  there  has  been  a deterioration 
in  the  stock,  this  has  been  due,  it  is  stated, 
to  breeding  from  weedy  mares  for  racing  purposes, 
and  from  the  effect  of  the  drought.  The  principal 
foreign  markets  for  horses  are  the  Indian  and  Chinese. 
The  total  number  of  horses  leaving  the  colony  for 
markets  outside  Australia  during  1889  was  only  668. 
Although  the  demand  for  horses  in  India  is  consider- 
able, and  Australia  is  a natural  market  from  which 
supplies  may  be  derived,  there  is  no  one,  according 
to  Mr.  Coghlan,  employed  by  the  Indian  Government 
to  make  himself  acquainted  with  the  resources  of  the 
various  colonies,  or  to  furnish  information  to  intend- 
ing shippers.  The  speculation  of  sending  horses  to 
India  is  one  open  to  many  risks,  as,  apart  from  the 
dangers  of  the  voyage,  there  is  always  an  uncertainty 
as  to  the  stock  being  accepted.  It  is  stated  that  the 
number  of  horses  in  the  Australian  colonies  in  the 
year  1889  was  as  follows: — New  South  Wales, 
43°, 777  5 Victoria,  329,335  ; Queensland,  352,364  ; 
South  Australia,  170,515;  Western  Australia, 
42,816;  Tasmania,  29,778;  and  New  Zealand, 
187,382  ; making  a total  for  Australia  of  1,542,957. 


CERAMICS  IN  DENMARK. 

Her  Majesty’s  Consul  at  Copenhagen,  in  his  last 
report  says  that  among  Danish  industries  worthy  of 
special  mention  is  the  Royal  Porcelain  Manufactory. 
Originally  started  in  1775  by  a private  firm,  it  was 
shortly  after  taken  over  by  the  State,  for  whose 
account  it  was  carried  on  up  to  1867,  when  it  again 
passed  into  private  hands.  In  1882  it  was  purchased 
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by  the  Aluminia  Company  of  Copenhagen,  and  the 
two  establishments  have  since  been  carried  on  side 
by  side.  Ever  since  its  foundation  the  Royal  manu- 
factory has  confined  itself  to  the  production  of  hard 
porcelain,  the  principal  components  of  which  are 
kaolin  quartz  and  feldspar.  The  aim  of  the  managers 
has  always  been  to  produce  wares  of  a high  technical 
and  artistic  value.  To  accomplish  this,  the  State 
made  considerable  sacrifices,  so  much  so,  that  during 
the  whole  of  the  period  up  to  1867  there  was  an 
annual  deficit  to  be  made  good.  Under  private 
ownership,  while  artistic  traditions  have  not  been 
departed  from,  production  has  increased,  and  new 
outlets  have  been  created,  so  that  of  late  years 
economical  results  have  been  more  satisfactory. 
Many  of  the  first  artists  of  Denmark  have  worked  for 
this  establishment.  Hitherto  the  principal  produc- 
tions had  been  statuettes  and  bas-reliefs  in  unglazed 
white  porcelain,  mostly  reproductions  of  Thorvald- 
sen’s works;  the  well-known  Danish-blue  table  ser- 
vices; Dresden  services,  with  delicately-executed 
conventional  bouquets,  and  the  Flora  Danica  ser- 
vices, originally  produced  as  a gala  service  for  the 
Royal  table.  In  this  service  each  piece  is  painted  in 
cver-glaze,  with  a single  flower  or  plant  indigenous 
to  the  country.  The  subjects  are  treated  realistically, 
without  any  attempt  at  conventional  arrangement,  and 
the  effects  produced  is  very  striking.  Under  recent 
management,  however,  a number  of  accomplished 
artists  have  been  engaged,  and  many  new  designs 
have  been  produced.  Their  efforts  have  been  chiefly 
directed  to  under-glaze  painting,  and  a very  rare 
degree  of  perfection  has  been  attained  in  this  branch 
of  the  art.  Their  aim  has  been,  at  the  same  time,  to 
give  their  productions  a distinctly  Danish  character, 
by  a close  study  of  Danish  fauna  and  scenery.  In 
the  process  here  referred  to,  the  most  delicate  vases 
are  fired  at  the  high  temperature  of  2, oooQ  centigrade. 
Vases  and  platters  decorated  in  this  style  realise  high 
prices,  ranging  from  ^30  to  £%o>  a piece ; the  sub- 
jects depicted  are  original  paintings,  and  are  never 
reproduced.  Among  examples,  remarked  during  a 
recent  visit,  Consul  Inglis  says  there  was  a platter 
representing  a flock  of  gulls  circling  over  the  crest  of 
a wave,  the  dazzling  whiteness  of  the  breast  plumage 
being  rendered  with  remarkable  truth  by  the  untouched 
ground  of  the  porcelain,  softened  down  with  a pecu- 
liar opaline  glaze.  Other  subjects,  represented  with 
equal  success,  were  a flight  of  wild  swans  across  a 
misty  landscape,  and  fish  disporting  themselves  amid 
gracefully  waving  fronds  of  aquatic  plants,  the 
arrangements  showing,  perhaps,  Japanese  inspira- 
tion. In  another  platter,  with  white  lilies  against  a 
misty  moonlight  landscape  with  water,  a beautiful 
effect  was  produced.  This  choice  example  was  to  be 
sent  to  Paris,  and  was  priced  £%o.  Some  vases, 
with  admirably  depicted  white  mice  on  a deep  olive 
ground,  were  also  most  worthy  of  notice.  The  mark 
of  the  Royal  Danish  Porcelain  Manufactory  is  cha- 
racteristic, and  has  remained  unchanged  since  its 
foundation.  It  consists  of  three  wavy  lines,  repre- 


senting the  Sound,  and  Great  and  Little  Belts.  The 
collection  of  ceramic  ware  displayed  by  this  establish- 
ment at  the  last  exhibition  at  Paris  came  as  a revela- 
tion to  the  French  artistic  world,  and  received  the 
highest  award.  Since  then  an  agency  has  been 
opened  in  the  French  capital,  and  it  is  hoped  shortly 
to  do  the  same  in  other  European  capitals,  so  that. 
Consul  Inglis  adds,  dwellers  in  London  will  no  doubt 
have  an  opportunity  before  long  of  judging  for  them- 
selves of  the  beauty  and  originality  of  these  high-class 
productions. 


OLIVE  CULTIVATION  IN  NORTHERN 
PERSIA. 

The  district  in  northern  Persia  where  olives  flourish 
naturally  consists  of  forty-three  villages,  which  are 
situated  on  the  confines  of  the  province  of  Gilan, 
between  Rustemabad  on  the  north,  Manfeel  on  the 
south,  Taium  on  the  west,  and  Rahmetabad  on 
the  east.  Her  Majesty’s  Secretary  of  Legation  at 
Teheran  says  that  this  group  of  villages  possesses 
from  80,000  to  100,000  trees,  which  yield  on  an 
average  from  six  to  nine  pounds  of  olives  per  tree  per 
annum,  thus  giving  an  annual  produce  of  560,000 
pounds  of  olives,  if  the  former  average  be  taken.  The 
quantity  of  good  olive  oil  derived  from  the  Persian 
presses  may  be  estimated  at  17  per  cent,  of  the  olives, 
which  would  give  127,000  pounds  of  good  oik  The 
good  oil  having  been  extracted,  the  residue  is  again 
pressed,  and  an  oil  of  inferior  quality  is  produced, 
which  is  used  in  the  manufacture  of  soap.  The  value 
of  the  oil  after  a good  harvest  is  two  krans  (about 
is.  2d.)  per  bottle  of  two  pounds  weight,  at  Resht 
or  Teheran,  whereas  the  maximum  price  paid  per 
bottle  after  a bad  harvest  is  five  krans.  In  obtaining 
the  oil  the  following  process  is  employed.  The  olives 
are  gathered  late  in  the  autumn,  and  at  once  stored  in  a 
kind  of  large  bin,  where  they  are  left  to  ferment  till  the 
first  spring  suns,  that  is  to  say,  till  about  the  festival 
of  the  Persian  new  year,  March  21.  The  olives  are 
then  spread  out  to  dry  on  the  flat  house  tops.  When 
perfectly  dried,  they  are  again  packed  till  they  ferment. 
After  this  second  fermentation,  they  are  trodden  by 
men,  somewhat  after  the  fashion  in  which  grapes  are 
trodden  in  the  wine  press.  After  having  been  thus 
trodden  they  are  boiled,  and  after  boiling  crushed  in 
a sort  of  press  between  flat  stones,  a receptacle  for 
the  oil  being  placed  beneath  the  stones.  A monopoly 
for  the  working  and  purchase  of  all  the  olives  in 
northern  Persia  was  granted  to  a firm  of  Russian 
merchants,  in  a concession  given  to  them  by  the  Shah 
in  1890,  and  in  order  that  no  time  may  be  lost  in 
turning  a profitable  speculation  to  good  account,  a 
member  of  this  firm  has,  it  is  said,  been  already  care- 
fully studying  the  various  methods  employed  in 
Europe  in  the  pressing  and  refining  of  the  oil,  the 
method  in  practice  in  the  olive  oil  presses  of  Mar- 
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seilles  having  finally  been  selected  by  him.  Every 
olive  tree  in  Persia  is  subject  to  a government  tax  of 
four  shahis , or  about  1 J 1.  English  money. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 

March  4. — J.  Harrison  Carter,  “ Modern 
Flour  Milling.”  Sir  Frederick  Bramwrll, 
Bart.,  D.C.L.,  F.R.S.,  Deputy-Chairman  of  the 
Council,  will  preside. 

March  ii.— H.  Newman  Lawrence  and 
Arthur  Harries,  M.D.,  “ Electricity  in  relation 
to  the  Human  Body.”  W.  H.  Preece,  F.R.S., 
will  preside. 

March  18. — F.  H.  Cheesewright,  “Harbours, 
Natural  and  Artificial.”  Lord  Alfred  Churchill 
will  preside. 

Papers  for  which  no  dates  have  as  yet  been 
fixed : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 
F.R.S. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ The  Durability  of  Pictures  Painted  with  Oils  and 
Varnishes.”  By  A.  P.  Laurie. 

“ Bimetallism.”  By  Sir  Guilford  Moles- 
worth,  K.C.I.E. 


Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

March  17. — Sir  Edward  N.  C.  Braddon, 
K.C.M.G.,  Agent-General  of  the  Colony,  “ Recent 
Development  of  Tasmanian  Industries.” 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “ China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 

Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 

C.  S.  Wilkinson,  F.G.S.,  “ The  Mineral 
Resources  of  New  South  Wales.” 

William  Wylde,  C.M.G.,  “The  Opening  of 
Africa.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock  : — 

April  9 — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
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tion.”  The  Right  Hon.  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “The 
Perriar  Project.”  The  Right  Hon.  Sir  Montstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  10. — J.  Starkif.  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24. — Clemevt  Heaton,  “Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “ Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 

Friday  afternoons,  at  half-past  4 o’clock  : — 

Captain  Abney,  C.B.,  D.C.L.,  F.R.S.,  “ The 
Science  of  Colour.” 

February  27;  March  6,  13. 


Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 

Gisbert  Kapp,  “ The  Electric  Transmission 
of  Power.”  Three  lectures. 

Lecture  III.  —March  2.— Limit  of  Distance  to 
direct  Current  Transmission — Alternating  Current 
Transmission  — Synchronising  Motors  — Ferrari’ s 
Motors — Motors  for  Small  Powers — Electric  Machine 
Tools. 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 

Chemistry.”  Three  lectures. 

Lecture  I. — March  9. — Photography  as  a 
branch  of  Technology — Methods  of  giving  instruction 
in  the  subject — The  preliminary  training  essential — 
Photographic  materials — Silver  and  its  compounds — 
Reduction  and  oxidation  occur  simultaneously — The 
forms  of  reduced  silver ; grey  and  black  deposits — 
Supposed  allotropic  modifications  of  reduced  silver — 
The  haloid  salts  of  silver  ; their  behaviour  towards 
reagents  ; influence  of  solvents;  formation  of  double 
salts — The  state  of  molecular  aggregation — Order  of 
reducibility. 

Lecture  II. — March  16. — The  existence  of  sub- 
salts of  silver — Coloured  forms  of  the  haloids — 
Photosalts— Colloidal  organic  compounds  of  silver — 
Silver  albuminate  and  “ gelatino-nitrate  ” — The  prin- 
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ciple  of  emulsification — Other  photographic  materials 
— Photo-physical  and  photo-chemical  change  — 
Modification  of  crystalline  form  under  the  influence 
of  light — The  action  of  light  on  asphalt — Photo- 
chemical study  of  iron  compounds— Photo-chemical 
study  of  mercury  and  copper  salts. 

Lecture  III. — March  23.— The  action  of  light 
on  the  silver  haloids— Accelerators  and  retarders  of 
photo-chemical  decomposition— The  invisible  pro- 
ducts of  the  action  of  light  on  the  haloids — Sensitive 
films — The  function  of  the  vehicle  in  modern  emul- 
sions— The  invisible  effect  of  light  on  the  haloids — 
The  photographic  image— Development  and  sub- 
sequent processes. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  2...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Gisbert  Kapp,  “ The  Electric  Transmission  of 
Power.”  (Lecture  III.) 

Royal  Institution,  Albemarle-street,  AV.,  5 pm. 
General  Monthly  Meeting-. 

Engineers,  Westminster  1 own-hall,  S.W.,  p.m. 
Mr.  Arthur  Rigg,  “ The  Balancing  of  High-Speed 
Steam  Engines.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 pm.  x.  Mr.  V.  H.  Veley,  “The 
Chemical  Changes  between  Nitric  Acid  and 
Metals.”  2.  Mr.  J.  A.  Wanklyn,  “Further  Re- 
searches on  the  Butter  of  the  Cow.” 

Surveyors,  12,  Great  George-street,  S.W.,  8 p m. 
Discussion  on  Mr.  A.  A.  Hudson’s  paper,  “ Re- 
cent Legislation  as  to  Buildings  and  Streets  in 
London.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Mr. 
Somers  Claike,  “The  Fall  of  one  of  the  Central 
I illars  at  Seville  Cathedral.” 

Medical,  11,  Chandos-street,  W.,  8g  p.m.  General 
Meeting. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m 
Mr.  H.  J.  Cl  irkc,  “ Deontology.” 

I.ondon  Institution,  Finsbuty-circus,  E.C.,  5 p.m 
Sir  Howard  Grubb,  “The  Telescope.” 

Medical  and  CLirurgical,  20,  Hanover-square,  W., 
8J  p.m.  Annual  Meeting. 

1 11  s DAY , March  3. ..Royal  Institution,  Albemarle-street, 
W.,  8 pm,  Prof.  V.  Horsley,  “ The  Structure  and 
Functions  of  the  Nervous  System.”  (Part  I.) 

“ The  Spinal  Cord  and  Ganglia.” 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George-street,  S.W.,  8 
P-m.  Mr.  John  Thornhill  Harrison,  “The  Sub- 
lerranean  Water  in  the  Chalk  Formation  of  the 
Upper  T haraes,  and  its  Relation  to  the  Supply  of 
London.” 

Pathological,  20,  Hanover-square,  W.,  8^  p.m. 

Sanitary  Institute,  74A,  Margarct-Strect,  W.,  3 p.m. 
Dr.  A.  T.  Schofield,  “Domestic  Treatment  of 
Disease.”  8 p.m.  Mr.  J.  F.  J.  Sykes,  “General 
r t wers  and  Duties  of  Inspectors  of  Nuisances.” 


Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Zoological,  3,  Hanover-square,  W.,  8j  p.m.  1.  Mr. 
O.  Thomas,  “A  Collection  of  Mammals  made  by 
Mr.  F.  J.  Jackson,  in  Eastern  Central  Africa.” 
2.  Miss  E.  Sharpe,  “ The  Butterflies  collected  by 
Mr.  F.  J.  Jackson,  during  his  recent  Expedition  in 
Eastern  Central  Africa.”  3.  Dr.  R.  W.  Shufeldt, 
“ The  Comparative  Osteology  of  the  United  States’ 
Columbidoe .” 

Wednesday,  March  4 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  J.  Harrison  Carter, 
“ Modern  Flour  Milling.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Archaeological  Association,  32,  Sackville-street,  W., 
8 pm. 

Obstetrical,  20,  Hanover-square,  W.,  8 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  . Mr.  J.  H.  Paul,  “ The 
Prevention  of  Scale  in  Boilers.” 

Thursday,  March  5. ..Royal,  Burlington-house,  W.,  42  p.m. 
Antiquaries,  Burlington-house,  AY.,  82  p.m. 

Linnean,  Burlington-house,  AY.,  8 p.m.  1.  Miss  E. 
Barton,  “ A Morphological  and  Systematic 
Account  of  the  Fucaceous  Genus  Turbinaria .” 
2.  Mr.  George  Murray,  “New  Species  of 
Caulerpa,  with  Observations  on  the  Position  of 
the  Genus.”  3.  Dr.  John  Lowe,  “The  Genus 
Lerneosresna,  a Parasitic  Crustacean.” 

Chemical,  Burlington-house,  AV.,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 

Prof.  E.  Ray  Lankester,  “ Sea  Fishes.” 

Royal  Institution,  Albemarle-street,  AV.,  3 p.m. 
Prof.  C.  Meymott  Tidy,  “Modern  Chemistry  in 
Relation  to  Sanitation.”  (Lecture  I ) 
Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  March  6...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  42  p.m.  (Popular  Afternoon  Lec- 
tures.) Captain  Abney,  “ The  Science  of  Colour.” 
(Lecture  IV.) 

United  Service  Inst.,  Whitehall-yard,  S.AV.,  3 p.m. 
Lord  Brassey,  “Navigation  and  the  Pilotage  of 
Ships.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting.  9 p.m.  Prof.  J.  A.  Fleming, 
“ Electromagnetic  Repulsion.” 

Geologist’s  Association,  University  College,  AV.C., 
8 p.m. 

Sanitary  Institute,  74A,  Margaret-street,  W.,  3 pm. 
Dr.  A.  T.  Schofield,  “Microbes.”  8 p.m.  Mr.  J. 
F.  J.  Sykes,  “ Objects  and  Methods  of  Inspection.” 
Philological,  University  College,  W.C.,  8 p.m* 
Prof.  Dr.  A.  T.  de  Lacouperie,  “ The  Non-Chinese 
Languages  and  AVritings  of  China.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.AV., 

5 P-m. 

Saturday,  March  7...Froebel  Society  (at  the  House  of 
the  Society  of  Arts),  2!  p m. 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  3!  p.m. 
Royal  Institution,  Albemarle-street,  AV.,  3 p.m. 
Lord  Rayleigh,  “ The  Forces  of  Cohesion.” 
(Lecture  IV.) 


Correction. — In  the  discussion  on  the  paper  on 
the  Ordnance  Survey,  Captain  Maclear  is  reported  to 
have  said  that  there  was  only  one  25-inch  map  in  the 
Isle  of  Wight.  What  Captain  Maclear  really  stated 
was  that  there  was  only  one  such  map  in  his  parish, 
the  parish  of  Cranleigh,  Surrey. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adeipht,  London , JV.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

Mr.  Gisbert  Kapp  delivered  the  third  and 
concluding  lecture  of  his  course  on  “ The 
Electrical  Transmission  of  Power,”  on  Monday 
evening,  2nd  inst. 

The  lecturer  dealt  with  the  question  of  limit 
of  distance  for  direct  current  transm'ssion,  and 
explained  the  principles  of  various  motors  by 
means  of  numerous  diagrams.  He  concluded 
with  a description  of  electric  machine  tools. 

On  the  motion  of  the  Chairman,  a cordial 
vote  of  thanks  was  passed  to  the  lecturer  for 
his  valuable  course  of  lectures. 

The  lectures  will  be  printed  in  the  Journal 
during  the  summer  recess. 


POPULAR  AFTERNOON  LECTURES . 

The  third  lecture  of  the  course  on  **  The 
Science  of  Colour”  was  delivered  by  Captain 
Abney,  C.B.,  F.R.S.,  on  Friday  afternoon, 
27th  February. 

Captain  Abney  showed  how  it  was  possible 
to  match  every  colour  by  using  one  of  the 
colours  of  the  spectrum  mixed  with  white  light, 
and  proved  that  any  possible  colour  could  be 
described  (either  directly  or  through  its  com- 
plementary) in  a manner  admitting  of  its  re- 
production at  any  future  time,  by  simply  giving 
the  number  of  the  wave-length  of  the  pure 
colour  required,  and  the  proportion  of  white 
light  to  be  added. 

The  fourth  lecture  will  be  given  to-day 
(Friday),  at  4 30  p.m. 


THE  ALBERT  MEDAL . 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1891  early  in 
May  next.  The  medal  has  been  awarded  as 
follows  in  previous  years  : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S., 
“ for  his  great  services  to  Arts,  Manufactures,  and 
Commerce,  in  the  creation  of  the  penny  postage,  and 
for  his  other  reforms  in  the  postal  system  of  this 
country,  the  benefits  of  which  have,  however,  not 
been  confined  to  this  country,  but  have  extended  over 
the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III., 
“ for  distinguished  merit  in  promoting,  in  many 
ways,  by  his  personal  exertions,  the  international 
progress  of  Arts,  Manufactures,  and  Commerce,  the 
proofs  of  which  are  afforded  by  his  judicious  patron- 
age of  Art,  his  enlightened  commercial  policy,  and 
especially  by  the  abolition  of  passports  in  favour  of 
British  subjects.” 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S., 
“ for  discoveries  in  electricity,  magnetism,  and 
chemistry,  which  in  their  relation  to  the  industries 
of  the  world,  have  so  largely  promoted  Arts,  Manu- 
factures, and  Commerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill 
Cooke  and  Professor  (afterwards  Sir)  Charles  Wheat- 
stone, F.R.S.,  “in  recognition  of  their  joint  labours 
in  establishing  the  first  electric  telegraph.” 

In  1868,  to  Mr.  (afterwards  Sir)  Joseph  Whitworth, 
LL.D.,  F.R.S.,  “for  the  invention  and  manufacture 
of  instruments  of  measure  and  uniform  standards  by 
which  the  production  of  machinery  has  been  brought  to 
a state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 
In  1869  to  Baron  Justus  von  Liebig,  Associate  of 
the  Institute  of  France,  For.  Memb.  R.S.,  Chevalier 
of  the  Legion  of  Honour,  &c.,  “for  his  numerous 
valuable  researches  and  writings,  which  have  con- 
tributed most  importantly  to  the  development  of 
food  economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce.” 

In  1870,  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institute  of  France,  Hon.  G.C.S.I., 
“for  services  rendered  to  Arts,  Manufactures,  and 
Commerce,  by  the  realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (afterwards  Sir)  Henry  Cole, 
K.C.B.,  “for  his  important  services  in  promoting 
Arts,  Manufactures,  and  Commerce,  especially  in 
aiding  the  establishment  and  development  of  Science 
and  Art,  and  the  South  Kensington  Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the 
manufacture  of  steel.” 

In  1873,  to  Michael  Eugene  Chevreul,  For.  Memb. 
R.S.,  Member  of  the  Institute  of  France,  “for  his 
chemical  researches,  especially  in  reference  to  saponi- 
fication, dyeing,  agriculture,  ind  natural  history, 
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which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
D.C.L.,  F.R.S.,  “for  his  researches  in  connection 
with  the  laws  of  heat,  and  the  practical  applications 
of  them  to  furnaces  used  in  the  Arts ; and  for  his 
improvement  in  the  manufacture  of  iron;  and 
generally  for  the  services  rendered  by  him  in  con- 
nection with  economisation  of  fuel  in  its  various 
applications  to  Manufactures  and  the  Arts.” 

In  1875,  to  Michael  Chevalier,  “the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures, 
and  Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  “for  eminent  services  rendered 
to  Commerce  by  his  researches  in  nautical  astronomy 
and  in  magnetism,  and  by  his  improvements  in  the 
applications  of  the  mariner’s  compass  to  the  naviga- 
tion of  iron  ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
Member  of  the  Institute  of  France,  ‘ ‘ the  distinguished 
chemist,  whose  researches  have  exercised  a very 
material  influence  on  the  advancement  of  the 
Industrial  Arts.” 

In  1878,  to  Sir  Wm.  G.  Armstrong  (now  Lord 
Armstrong),  C.B.,  D.C.L.,  F.R.S.,  “because  of 
his  distinction  as  an  engineer  and  as  a scientific  man, 
and  because  by  the  development  of  the  transmission 
of  power — hydraulically — due  to  his  constant  efforts, 
extending  over  many  years,  the  manufactures  of  this 
country  have  been  greatly  aided,  and  mechanical 
power  beneficially  substituted  for  most  laborious  and 
injurious  labour.” 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  “on  account  of  the  signal  service  rendered 
toArts,  Manufactures,  and  Commerce,  by  his  electri- 
cal researches,  especially  with  reference  to  the  trans- 
mission of  telegraphic  messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.R.S.,  “for  having  established,  after  most  laborious 
research,  the  true  relation  between  heat,  electricity, 
and  mechanical  work,  thus  affording  to  the  engineer  a 
sure  guide  in  the  application  of  science  to  industrial 
pursuits.” 

In  1881,  to  August  Wilhelm  Hofmann,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Berlin,  “for  eminent  services  rendered 
to  the  Industrial  Arts  by  his  investigations  in  organic 
chemistry,  and  for  his  successful  labours  in  promoting 
the  cultivation  of  chemical  education  and  research  in 
England.” 

In  1882,  to  Louis  Pasteur,  Member  of  the  Institute 
of  France,  For.  Memb.  R.S.,  “for  his  researches  in 
connection  with  fermentation,  the  preservation  of 
wines,  and  the  propagation  of  zymotic  diseases  in 
silk  worms  and  domestic  animals,  whereby  the  arts 
of  wine-making,  silk  production,  and  agriculture 
have  been  greatly  benefited.” 


In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S.I., 
C.B.,  M.D.,  D.C.L.,  LL.D.,  F.R.S.,  “ for  the 
eminent  services  which,  as  a botanist  and  scientific 
traveller,  and  as  Director  of  the  National  Botanical 
Department,  he  has  rendered  to  the  Arts,  Manu- 
factures, and  Commerce  by  promoting  an  accurate 
knowledge  of  the  floras  and  economic  vegetable 
products  of  the  several  colonies  and  dependencies  of 
the  Empire.” 

In  1884,  to  Captain  James  Buchanan  Eads,  “ the 
distinguished  American  engineer,  whose  works  have 
been  of  such  great  service  in  improving  the  water 
communications  of  North  America,  and  have  hereby 
rendered  valuable  aid  to  the  commerce  of  the 
world.” 

In  1885,  to  Mr.  (now  Sir)  Henry  Doulton,  “ in 
recognition  of  the  impulse  given  by  him  to  the  pro- 
duction of  artistic  pottery  in  this  country.” 

In  1886,  to  Samuel  Cunliffe  Lister,  “for  the 
services  he  has  rendered  to  the  textile  industries, 
especially  by  the  substitution  of  mechanical  wool 
combing  for  hand  combing,  and  by  the  introduction 
and  development  of  a new  industry — the  utilisation 
of  waste  silk.” 

In  1887,  to  Her  Majesty  the  Queen,  “in  com- 
memoration of  the  progress  of  Arts,  Manufactures, 
and  Commerce  throughout  the  Empire  during  the 
fifty  years  of  her  reign.” 

In  1888,  to  Professor  Hermann  Louis  Helmholtz, 
For.  Memb.  R.S.,  “in  recognition  of  the  value  of 
his  researches  in  various  branches  of  science  and  of 
their  practical  results  upon  music,  painting,  and  the 
useful  arts.” 

In  1889,  to  John  Percy,  F.R.S.,  LL.D.,  “for  his 
achievements  in  promoting  the  Arts,  Manufactures, 
and  Commerce,  through  the  world-wide  influence 
which  his  researches  and  writings  have  had  upon  the 
progress  of  the  science  and  practice  of  metallurgy.” 

In  1890,  to  William  Henry  Perkin,  F.R.S.,  “for  his 
discovery  of  the  method  of  obtaining  colouring  matter 
from  coal  tar,  a discovery  which  led  to  the  establish- 
ment of  a new  and  important  industry,  and  to  the 
utilisation  of  large  quantities  of  a previously  worthless 
material.” 

The  Council  invite  Members  of  the  Society 
to  forward  to  the  Secretary,  on  or  before  the 
1 8th  of  April,  the  names  of  such  men  of  high 
distinction  as  they  may  think  worthy  of  this 
honour. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  February  27,  1891 ; Sir  Charles 
Edward  Bernard,  K.C.S.I.,  in  the  chair. 
The  paper  read  was — 
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THE  ECONOMIC  DEVELOPMENT  OF 
SIAM. 

By  Robert  Gordon,  M.Inst.C.E. 

The  Siamese  are  a branch  of  the  great 
family  of  peoples  who  occupied  the  south- 
western countries  of  China  before  these  were 
consolidated  into  the  empire.  The  Chinese 
annals  record  that,  2,000  years  before  Christ, 
upheavals  and  transmigrations  of  the  popula- 
tion took  place ; and,  as  the  yoke  of  empire 
made  itself  more  heavily  felt,  struggles  and 
rebellions,  ending  in  defeat,  caused  successive 
waves  of  the  original  peoples  of  Honan, 
Hupeh,  Ssechuan,  Yunan,  and  Kweichow  to 
flow  southwards  through  and  over  the  high 
plateaux  of  Yunan  into  Indo-China.  From  a 
very  early  date,  the  whole  of  the  centre  regions 
of  this  peninsula,  from  Asam  south-eastwards 
to  the  Mekhong  delta,  was  in  the  possession 
of  powerful  and  closely-related  tribes,  who, 
under  the  name  Shan,  derived  their  origin 
from  the  north  and  north-west.  The  An- 
uamites,  Cochin-Chinese,  and  Cambodians, 
appear  to  have  been  the  first  comers;  and, 
while  dispossessing  the  primitive  races,  who 
are  still  to  be  found  as  Stiengs,  Penongs, 
Khas,  &:c.,  in  the  mountains  separating  Siam 
from  Annam  and  from  China,  by  inter- 
marriage and  assimilation  with  these,  were 
profoundly  modified  in  physique  and  cha- 
racter. The  main  body  of  the  Shans  occupying 
the  highlands  and  plateaux  of  Indo-China,  still 
known  as  the  Shan  and  Lao  States,  remained 
comparatively  free  from  admixture  with  other 
peoples.  They  called  themselves  the  “Tai,” 
or  Free,  a name  still  common  to  the  whole  of 
the  family;  the  Lao  branches  adding  the 
word  Yayee,  or  Great ; and,  when  the  Siamese 
separated  themselves  from  the  others,  by  emi- 
grating from  Chieng  Rai  on  the  Mekhong  a 
century  before  our  era,  to  settle  in  the  upper 
valley  of  the  Menam,  they  were  called  the  Tai 
Lek,  or  little  Tai,  a name  they  still  retain. 

The  records  of  the  early  Cambodian  empire 
are  lost;  but  under  the  names  “Kam”  or 
“Kmer,”  it  established  itself  over  the  vast 
plains  of  the  Mekhong,  and  held  subject  the 
lower  lands  of  the  Menam  valley.  Vast  ruins 
of  temples,  palaces,  and  works  of  pomp  in  the 
province  of  Battambong,  at  Angkor,  at  Bassac, 
Pathai-soung  near  Korat,  and  other  places, 
attest  the  vanity  of  the  rulers  and  the  degrada- 
tion of  the  people.  Such  works  could  only  be 
the  product  of  abject  slaves  ground  down  by 
a conquering  foreign  race.  It  was  first  known 
to  history  in  the  third  century  of  our  era ; and 


in  1295,  Kublai  Khan,  Emperor  of  China,  sent 
an  ambassador  to  renew  the  ancient  relations, 
and  obtain  tribute.  At  this  time,  Angkor  was  the 
capital  of  a flourishing  State.  Two  centuries 
later,  two  Portuguese  travellers  found  the  capital 
removed  nearer  the  sea,  the  old  capitals  being 
abandoned  and  ruined,  and  the  empire  shat- 
tered. The  French  travellers,  Mouhot  in 
1861,  and  Lagree  and  Gamier  in  1866,  visited 
and  described  the  magnitude  and  imposing 
character  of  the  ruins,  and  agree  in  their 
accounts  of  the  Cambodians.  “Pride,  inso- 
lence, cowardice,  servility,  excessive  idleness, 
are  the  attributes  of  this  miserable  people,’  ’ says 
Mouhot.  Gamier  rightly  attributes  to  the  old 
system  of  government  the  persistent  laziness 
which  makes  the  Cambodian  refuse  to  work 
more  than  necessary  to  procure  a bare  sub- 
sistence, though  living  in  one  of  the  richest 
countries  of  the  world.  Even  the  fishing  of  his 
coasts,  and  rivers,  and  the  great  lakes  is  done 
by  foreign  Annamese. 

To  the  north-west  the  Shans  founded  the 
kingdom  of  Pong,  before  the  Christian  era, 
with  its  capitals  in  the  Upper  Irawadi.  Its 
boundaries  spread  over  the  plateaux  of  the 
present  Shan  States,  it  colonised  the  main 
Irawadi  valley  northwards,  from  a short  dis- 
tance above  Mandalay ; conquered  Burma, 
and  held  it  in  domination  for  centuries  ; occu- 
pied the  States  of  Kachar,  Munipoor,  and 
Khamti ; and  in  the  8th  century  established  in 
the  Brahmaputra  valley  the  kingdom  of  Ahom, 
or  the  “unequalled,”  a word  since  corrupted 
into  Asam.  Pong  existed  with  varying  for- 
tunes till  the  17th  century,  when,  after  repeated 
struggles  with  China  and  Burma,  it  finally 
disappeared  as  a kingdom,  only  to  live  as  a 
series  of  semi-independent  Shan  States,  self- 
governing,  and  owing  but  a nominal  suzerainty 
to  their  powerful  neighbours.  It  says  much 
for  the  vigour  and  self-reliance  of  the  Shans 
that  they  still  hold  the  whole  of  the  fertile  and 
profitable  lands  in  the  plains  aud  plateaux  of 
the  regions  they  have  once  occupied ; though 
irruptions  of  savage  Kyens,  Singphos,  and 
Kachens  have  penetrated  through  them  on  the 
mountain  crests  ; and  they  have  retained  their 
title  of  the  “ Free.” 

Midway  in  Indo  - China,  between  these 
kingdoms  of  Pong  and  Kam,  the  Lao  tribes 
established  petty  kingdoms,  clinging  at  first 
mostly  to  the  small  valleys  and  hilly  regions 
about  the  head-waters  of  the  Menam  and  the 
course  of  the  Mekhong,  to  the  north  and  north- 
east of  Siam.  The  kingdom  of  Chieng  Mai 
was  founded  in  the  7th  century  b.c.  in  the 
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western  branch  of  the  Menam — the  Meping. 
The  mass  of  the  Tai-Yayee,  or  Lao  tribes,  con- 
tinued to  struggle  eastwards  and  southwards, 
along  the  course  of  the  Mekhong  ; and  in  the 
4th  century  A.D.  their  armies  fought  with  the 
Annamese  on  the  borders  of  Tonquin.  In  the 
13th  century,  they  established  a strong  king- 
dom at  Winchang,  on  the  Mekong  ; and  early 
in  the  18th  century  emigrants  from  this  State 
founded  Luang  Prabang  to  the  north,  and 
Bassac  to  the  south-east.  The  difficult  nature 
of  the  country  the  Lao  tribes  occupied  pre- 
vented the  formation  of  a great  and  powerful 
kingdom,  and  they  were  broken  up  into 
numerous  petty  states,  often  at  disunion  with 
each  other.  But  they  united  from  time  to 
time  for  aggressive  purposes,  and  repeatedly 
attacked  the  northern  provinces  of  Kam  and 
Siam,  in  endeavours  to  force  a way  for  them- 
selves through  the  Mekhong-Menam  valleys  to 
the  sea.  In  the  15th  century,  the  Lao  kingdom 
of  Winchang  reached  almost  to  Ayuthia  ; and 
in  the  17th  century  they  made  desperate  efforts 
to  force  a passage  through  Cambodia.  All 
their  efforts  failed. 

The  youngest  of  the  great  Shan  peoples, 
modestly  calling  itself  the  little  Tai,  which 
established  its  home  two  thousand  years  ago 
on  the  Me  Yome  and  the  Menam  Yayee,  the 
centre  and  east  branches  of  the  Menam,  had 
a hard  struggle  for  the  first  fifteen  centuries  of 
its  existence.  The  motto  of  modern  Siam  is 
“ Koy-bra-deo  ” — Festina  lente — Wait  a bit ; 
and  the  practice  of  active  patience  seems  to 
be  embodied  in  its  history.  The  records  of 
the  early  progress  are  lost,  probably  in  the 
destruction  of  Ayuthia ; and  positive  history 
only  begins  in  1350,  with  the  founding  of  that 
city.  Previous  to  this  time,  a succession  of 
cities  — Sawankaloke,  Peechai,  Pitsanaloke, 
&c. — had  been  the  capital,  which  always 
moved  a step  southward,  into  the  richer  plains 
and  more  navigable  channels  of  the  river.  The 
previous  occupiers  of  the  country  and  the 
Cambodian  Empire  disputed  this  progress  step 
by  step  until  the  13th  or  14th  centuries,  when 
all  Southern  Siam  and  the  north  part  of  the 
Peninsula  were  added  to  the  kingdom.  When 
the  capital  was  moved  to  Ayuthia,  on  the 
site  of  an  old  Cambodian  city  called  Lawek, 
Siam  had  consolidated  its  power  over  a large 
extent  of  country,  but  its  boundaries  are  not 
known. 

Siam  only  became  known  to  Europe  in  the 
15th  century,  The  first  direct  communication 
between  Europeans  and  Siamese  took  place  in 
15”,  when  Albuquerque,  who  was  besieging 


Malacca,  sent  the  Portuguese  lieutenant  Fer- 
nandez as  ambassador  to  the  king  of  Siam  to 
ask  him  for  assistance.  The  king  promised  to 
help,  and  sent  presents  ; and  for  a century  the 
Portuguese  monopolised  a friendly  intercourse 
with  Siam,  many  entering  the  king’s  service- 
In  1604  the  Dutch  intervened,  and  in  a short 
time  superseded  the  Portuguese  in  their  com- 
merce and  friendly  relations  ; but  their  in- 
fluence disappeared,  and  Sir  J.  Bowring  found 
no  traces,  in  1855,  of  their  ever  having  been  in 
Siam.  In  1611,  the  English  East  India  Com- 
pany sent  the  ship  Globe  to  Siam  with  Factors, 
who  were  favourably  received,  and  intermittent 
trade  was  carried  on  till  1687,  when  England 
proclaimed  war  against  Siam.  At  that  time. 
Tenasserim  belonged  to  Siam,  and  the  British 
officer,  Captain  Weltden,  took  the  proclamation 
to  Mergui,  and  waited  there  for  an  answer  from 
Ayuthia.  While  under  a flag  of  truce  he 
seized  a Siamese  ship,  and  destroyed  some 
fortifications  which  he  believed  threatened  him . 
This  so  enraged  the  mob  in  Mergui  that  they 
massacred  over  fifty  Europeans,  mostly  English 
and  Portuguese.  The  king  of  Siam  severely 
punished  the  leaders  of  the  riot,  and  even 
after  the  war  broke  out,  permitted  individual 
Englishmen  to  continue  trading.  Spain  made 
abortive  attempts  to  negotiate  with  Siam  ; and 
France  was  more  successful,  but  with  dis- 
astrous results  to  both  parties.  Louis  XIV. 
and  the  king  of  Siam  twice  exchanged  em- 
bassies. The  last  French  embassy  was  accom- 
panied by  1,400  troops,  sent  to  support  the 
designs  of  a Greek  adventurer,  Phaulcon,  who 
had  been  made  prime  minister  of  Siam.  He 
aimed  at  bringing  Siam  under  French  influence, 
or  was  suspected  of  this  by  the  Siamese,  and, 
when  the  king  died  in  t 688,  a revolution  broke 
out,  Phaulcon  was  killed,  the  Portuguese  and 
the  English  were  imprisoned,  and  the  French 
troops  attacked  and  ultimately  driven  from 
the  country. 

A new  dynasty  occupied  the  throne,  and 
intercourse  with  Europeans  was  renewed  ; but 
incessant  civil  wars  weakened  Siam,  and  a 
series  of  struggles  with  Burma  culminated,  in 
1 767,  with  what  seemed  to  be  the  complete 
obliteration  of  Siam  as  a kingdom.  Ayuthia, 
the  capital,  was  destroyed,  the  king  and  his 
family  taken  prisoners,  and  his  dynasty  ex- 
tinguished; the  Shan  and  the  Lao  States 
became  independent,  and  even  Korat  set  up 
as  a separate  kingdom,  under  a prince  of  the 
late  dynasty ; Tenasserim  was  annexed  to 
Burma,  to  become,  in  1824,  a British  pro- 
vince ; and  the  hold  on  the  Malay  States  was 
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relaxed.  The  Siamese  armies  were  dispersed, 
and  the  government  shattered. 

A general,  Phya  Tak,  of  Chinese  descent, 
nevertheless  gathered  together  the  remnants 
of  the  troops,  and  drove  the  Burmese  out  of 
Ayuthia  in  1767.  He  assumed  the  throne  in 

1768,  re-conquering  Southern  Siam,  Korat, 
Northern  Siam,  and  the  Malay  States,  succes- 
sively. He  made  Bangkok  the  capital  in 

1769,  and  founded  modem  Siam.  The  first 
Icing  of  the  present  dynasty  began  to  reign  in 
1782.  A Chinese  invasion  of  Burma  relieved 
Siam  from  the  Burmese  for  a time,  and  the 
occupation  of  Martaban  by  the  British,  in 
1824,  effectually  prevented  further  Burmese 
invasions  of  Siam.  The  peace  thus  secured 
from  outside  wars  was  utilised  to  reconstruct 
the  kingdom.  Chiengmai,  and  all  the  Lao 
States  to  the  confines  of  Yunan,  Tonquin,  and 
Annam,  were  conquered  and  added  to  the 
kingdom.  Winchang  was  the  last  State  to 
make  a desperate  resistance,  but  was  finally 
destroyed  in  1828 ; and  Luang  Prabang  and 
Bassac  were  brought  under  direct  Siamese  rule, 
although  the  old  chiefs  are  allowed  to  retain 
their  titles  and  positions.  The  Laos  had 
driven  the  Cumbodians  out  of  their  Northern 
Provinces,  which  were  annexed  to  Siam,  and 
whatremained  of  the  old  empire  of  Kam  was  com  - 
pelled  to  acknowledge  the  protectorate  of  Siam. 

While  the  Siamese  were  so  pre-occupied  by 
their  own  affairs,  little  encouragement  was  given 
to  foreign  intercourse  ; and  the  history  of  the 
country  remains  a blank  for  150  years.  Mr. 
Crawfurd  was  sent  to  Bangkok  by  the  Governor- 
General  of  India,  in  1822,  to  try  and  negotiate 
a treaty,  but  was  unsuccessful ; but  after  the 
taking  of  the  south-eastern  provinces  of  Burma 
by  the  British,  who  thus  became  the  neighbours 
of  Siam,  a treaty  was  negotiated  by  Captain 
Burney,  in  1826,  between  England  and  Siam. 
This,  however,  remained  a dead  letter,  as  the 
•export  of  both  rice  and  teak,  the  great  staples 
of  trade  of  Siam,  was  prohibited;  and  most 
other  articles  remained  Royal  monopolies, 
while  heavy  dues  were  levied  on  English 
vessels,  and  all  foreigners  were  subject  to  the 
laws  of  Siam.  In  1850,  Sir  James  Brooke  un- 
successfully attempted  to  re-open  negotiations  ; 
and  it  was  not  till  1855,  after  the  annexation 
of  Pegu  to  the  British  Empire,  that  a new  and 
satisfactory  treaty  was  agreed  to  between  the 
father  of  the  present  king  of  Siam  and  Sir 
John  Bowring,  on  behalf  of  the  Queen  of 
England.  This  was  followed  by  similar  treaties 
with  other  European  nations,  and  with  the 
United  States. 


The  principal  provisions  of  the  treaty  are  as 
follows  British  subjects  are  permitted  to  re- 
side and  to  trade  freely  in  Siam.  Their  in- 
terests are  placed  under  the  regulation  of  a 
Consul  who  decides  cases  in  which  they  are 
concerned  by  British  law.  On  registration, 
and  with  a pass  from  the  Consul,  unrestricted 
travelling  is  allowed  in  the  interior.  All  duties 
on  shipping  are  abolished.  Import  duties  not 
exceeding  3 per  cent,  ad  valore?n  are  substi- 
tuted for  the  irregular  imposts  of  former  times, 
and  only  one  duty,  either  in  transit  or  export, 
is  placed  on  goods  exported.  Rice  and  teak 
can  be  exported  with  a duty  on  the  former  of 
about  5s.  per  ton  ; and  on  the  latter  of  from 
5s.  to  8s.  per  log.  All  monopolies,  except 
opium,  were  abolished;  and  this  is  imported 
free  from  duty,  but  can  only  be  sold  to  holders 
of  Government  licenses.  Practically,  all 
foreigners  enjoy  complete  liberty  under  the 
protection  of  their  own  Governments.  The 
freedom  from  jealousy  in  the  nature  of  the 
Siamese  ; their  absolute  tolerance  in  religious 
matters ; and  the  friendly  relations  of  the 
Government  and  the  people  with  foreigners, 
have  permitted  a progressive  development  of 
the  resources  of  the  country,  and  of  its  com- 
merce since  1855,  and  promise  a still  further 
extension. 

To  understand  this,  the  actual  situation  of 
Siam,  its  peoples  and  its  Government,  may  be 
briefly  reviewed.  Important  changes  have 
occurred  on  its  borders  since  1855.  The  last 
of  the  independent  Malay  States,  Pahang, 
passed  under  British  protection  in  1888.  Upper 
Burma  was  annexed  in  1886,  thus  bringing  the 
old  kingdom  of  Pong  under  the  same  rule  as 
that  of  Ahom,  and  completing  the  neighbour- 
hood of  Siam  on  its  west  to  the  British  empire. 
In  1859  France  took  Cochin  China.  In  1863, 
the  protectorate  of  the  degenerate  kingdom  of 
Cambodia  was  transferred  from  Siam  to  France. 
Subsequently,  Annam  and  Tonquin  were 
brought  under  French  rule  ; and  at  present  the 
whole  of  Indo-China,  from  Assam  to  the  China 
Sea,  is  divided  between  England,  Siam,  and 
France. 

With  the  exception  of  small  and  unimportant 
areas,  the  boundaries  of  Siam  are  now  clearly 
defined.  Its  extreme  length  stretches  over 
17  degrees,  from  lat.  40  N to  beyond  21 0 N,  or 
about  1,200  miles.  Its  breadth  is  about  750 
miles,  from  long.  98°  to  109°  E.  In  shape  it 
resembles  a water-dipper  ladle,  the  handle 
being  the  Malay  Peninsula,  and  the  bowl  lying 
north  of  latitude  130.  The  area  of  the  whole 
kingdom  I calculate  to  be  about  360,000 
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square  miles,  of  which  60,000  are  in  the  penin- 
sula. Up  the  centre  of  the  peninsula  runs 
a range  of  hills,  which  disappears  about 
lat.  98,  leaving  a flat  stretch  of  ground  from 
sea  to  sea.  Shortly,  another  range  begins 
at  sea  level,  and  serves  as  the  boundary 
between  the  British  possessions  and  Siam  ; 
continually  rising  till,  to  the  north  of  Maul- 
mein,  where  the  boundary  comes  down  to 
the  Salween,  a pass  over  the  mountains, 
near  Mainlonggee,  is  3,609  feet  high,  the  crest 
and  peaks  rising  still  higher  to  the  north.  The 
boundary  turns  east,  round  the  head-waters  of 
the  Menam,  and  crosses  the  Mekhong,  to 
follow  the  southern  slopes  of  the  Yunan 
plateaux,  where  it  runs  with  that  of  China, 
although  the  region  is  occupied  by  independent 
tribes  of  Lolos  and  Khas.  The  country  held 
here  by  the  Lao  tribes  is  subject  to  Siam,  and 
the  boundary  soon  turns  south-east,  to  follow 
the  water-shed  of  the  high  range  of  mountains 
which  separate  Siam  from  Annam  to  lat  13 0 N. 
The  whole  of  the  main  part  of  Siam,  which  I 
have  called  the  bowl,  except  its  southern 
front,  is  thus  surrounded  by  a fringe  of 
mountains  and  high  lands,  rising  to  levels 
of  from  3,000  to  8,000  feet  above  the  sea. 
Almost  the  whole  of  the  interior  country 
consists  of  two  great  plains,  the  one  a little 
above  sea  level  occupying  the  valley  and  delta 
of  the  Menam,  and  then  turning  eastwards  to 
join  the  great  delta  region  of  the  Mekhong  on 
almost  the  same  level.  The  other,  or  the 
Korat  plain,  to  the  north-east  of  the  first  one, 
appears  to  have  been  lifted  bodily  up  from  the 
level  of  this  in  a long-past  age,  by  forces 
mostly  acting  along  two  lines  which  meet  at  a 
point  some  fifty  miles  north-east  of  Bangkok, 
and  ruu  north  and  south  and  east  and  west  from 
there.  Two  ranges  of  hills  followthese  lines,  and 
rise  from  1,300  to  4,000  or  5,000  feet  above  sea 
level.  Their  outer  slopes  are  extremely  abrupt, 
while  the  inner  ones  are  graded  gently  down 
to  the  elevated  plain  where  Korat  stands.  The 
plain  itself  stands  from  800  to  1,000  feet  above 
sea  level  near  its  outer  rim,  and  to  the  north, 
where  the  Mekhong  enters  it ; but  it  gradually 
falls  towards  and  with  the  river  to  the  rapids 
of  Muang  Khong,  at  a height  of  from  300  to 
400  feet  above  sea  level.  Both  ranges  continue 
beyond  the  river,  which  has  frayed  itself  a 
passage  through  them.  Gamier  says  its 
course  is  navigable  from  Muang  Lem,  in  lat. 
220  42'  N.,  for  over  800  miles  to  Muang  Khong, 
whence  a series  of  rapids  for  1 20  miles  are  grave 
obstacles  to  navigation.  Tidal  level  is  then 
reachedat  Krakra,  about  250  miles  from  the  sea. 


A short  east  and  west  range  of  mountains  in 
lat.  200  joins  the  hills  just  mentioned  to  the 
great  boundary  range  to  the  west.  A pass 
over  this  between  Chieng  Mai  and  Chieng 
Hsen  is  4,235  feet  above  sea  level,  but  shortly 
to  the  east  another  pass  is  at  1,643  above 
the  same  height.  These  three  ranges  form  the 
upper  valleys  of  the  branches  of  the  Menam, 
which  are  thus  effectually  secluded  from  in- 
vaders from  west,  north,  and  east,  and  enabled 
it  to  become  the  cradle  of  the  Siamese  nation. 
The  descent  to  the  plain  lands  is  rapid.  Chieng 
Mai  stands  about  1,000  feet,  Rabeng  400  feet, 
above  sea  level.  Here  the  Meping  becomes 
navigable  to  steamers  from  May  to  December  ; 
and  to  large  boats  for  the  remaining  months. 
The  other  branches,  the  Me  Yome  and  Menam 
Yayee,  are  navigable  during  the  rains  to  nearly 
500  miles  from  the  sea  ; and  for  small  boats, 
all  the  year  round.  The  three  branches  unite 
above  Paknam  Pho,  about  200  miles  from 
the  sea.  From  this  point  to  Bangkok,  large 
steamers  could  travel  all  the  year  round,  if  the 
channel  were  kept  in  good  order.  Above  and 
near  Ayuthia,  where  a branch  from  the  north- 
east, navigable  to  Saraburi  in  the  dry  weather, 
and  beyond  it  in  the  rains,  joins  the  main 
channel,  this  is  broken  up  into  different  arms ; 
one  of  which  takes  a separate  course  to  the 
sea  by  Pachin.  The  others  re-unite,  and  form 
a fine  river,  600  to  1,000  feet  broad,  with  clear, 
well-defined  channel  and  moderate  currents, 
which,  for  the  last  40  or  50  miles  of  its  course, 
flows  to  the  sea  with  depths  of  not  less  than 
six  fathoms,  so  that  the  largest  vessels  could 
lie  close  to  the  banks.  Unfortunately,  a bar, 
with  only  14  feet  of  water  upon  it  at  high  tides, 
obstructs  the  entrance.  Similar  bars  block 
the  mouths  of  the  Meklong  and  Bang  Pakong, 
hand-maid  rivers  of  the  Menam,  whose  waters 
unite  with  it  in  a common  marine  delta  in  the 
bay,  outside  of  Bangkok.  The  valleys  and 
plain  lands  of  these  three  rivers  constitute 
Siam  proper. 

The  climate  varies  considerably  over  this 
great  extent  of  country,  and  very  few  precise 
data  exist.  A statement  of  the  rainfall  at 
Bangkok  for  eight  years  [see  p.  288)  gives 
an  average  of  54^-  inches,  with  a greatest 
rainfall  in  one  year  of  70  inches.  At  Amherst, 
near  Maulmain,  the  mean  fall  for  several  years 
was  188  inches.*  Dr.  Thorelf  gives  114  inches 
as  the  average  rainfall  of  Saigon.  In  all  these 
cases  the  fall  occurs  mostly  in  the  seven 
months  from  May  to  November,  but  in 

* Burma  Administration  Report  for  1888-9. 

+ C.  Thorel. 
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Bangkok  Rainfall,  1882  to  1890,  registered  at  the  Borneo  Company’s  Office. 


Year. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

| Sept. 

Oct, 

Nov. 

Dec. 

1882 

0-50 

0‘2I 

4’52 

5'92 

378 

8-43 

3'°7 

14'15 

11-56 

I’5° 

53-64  inches 

in  1882 

1883 

C63 

3 ‘06 

7‘44 

9-69 

2*10 

576 

8*57 

3*44 

1-52 

43'2i  ,. 

1883 

1881 

1st  January  to  30th  June. 

7* 

5'29 

3*57 

6-i8 

8-49 

3‘23 

3376  „ 

1884 

1885 

o' xo 

3 ’62 

0'12 

1'35 

f52 

8 88 

678 

10-96 

14-12 

9-06 

3*35 

5976  „ 

1885 

1886 

072 

o'95 

072 

7.72 

8-49 

10-97 

4-02 

16-41 

12-85 

3‘12 

65*77  „ 

1886 

1887 

179 

2'2 5 

0*87 

2-39 

876 

4-19 

7'97 

875 

9-61 

6*98 

1-56 

S5*i2  ,, 

1887 

1888 

No  register  kept. 

1889 

5-10 

i-i5 

1*04 

6*97 

5'8i 

3-88 

10*64 

16  07 

ii’X4 

6-76 

70*07  „ 

1889. 

1890 

050 

0-50 

1*40 

8-52 

5-68 

4-oi 

12-14 

Average  per  1 
month ) 

i"i4 

1-07 

0-47 

2 -49 

6-69 

6-64 

6*18 

7*44 

12-16 

9-07 

2*99 

0*21 

54*33  average  for  seven  years. 

Bangkok  the  heaviest  average  falls  are  in 
September  and  October,  with  occasional  heavy 
showers  in  the  dry  season.  The  northern 
mountains  near  Chiengmai,  and  the  valley  of 
the  Mekhong  beyond,  are  reported  to  have 
abundant  rainfalls ; but  the  broad  plains  of 
Korat  do  not  have  so  great  a supply.  While 
travelling  to  the  south  of  Korat  in  January, 
1890,  I experienced  heavy  rain  for  three  or 
four  days  and  nights ; and  sufficient  for  regular 
cultivation  is  said  to  fall  in  the  wet  seasons. 
The  Cambodian  plains,  to  the  south  of  this 
high  land,  suffer  from  want  of  water,  as  the 
ground  is  so  hard,  from  an  admixture  of  iron, 
that  it  will  not  retain  enough  for  cultivation. 
Generally  speaking,  the  whole  of  Siam  is 
healthy,  despite  the  great  heat  of  the  sun  in 
the  summer  months,  and  the  heavy  rain  ; but 
there  are  certain  localities,  especially  in  the 
slopes  and  near  the  bases  of  the  mountains, 
where  malarious  fevers  prevail.  It  is  also 
noticed  that  where  the  soil  or  subsoil  is 
clayey  fevers  exist.  Bangkok  itself  rests  on 
a permeable  loam,  with  a great  depth  of  soft 
river  silt  beneath  it ; and,  despite  grave  defects 
of  water  supply  and  drainage,  is  deservedly 
reputed  to  be  a healthy  city.  Improper  food 
and  drink,  and  indiscretions  in  exposure 
to  the  sun,  or  to  the  sudden  changes  in  the 
temperature,  are  responsible  for  many  of  the 
diseases  attacking  natives  and  Europeans. 
The  natives  are  less  able  to  withstand  the 
sudden  changes  from  heat  to  damp  and  cold 
than  Europeans,  probably  because  they  are 
not  so  well  provided  with  suitable  clothing  or 
fortified  with  food.  The  immense  Dong-Pya- 
Fy,  or  Forest  of  the  King  of  Fire,  which  covers 
the  southern  range  of  hills  bounding  the  Korat 
Plain,  is  dreaded  by  the  Siamese  as  the  re- 
ported haunt  of  the  spirits  of  fever,  dysentery, 


and  death.  Many  Europeans  have  enjoyed 
perfect  health  for  many  years,  some  after 
undergoing  severe  hardships  in  the  forests 
and  mountains.  South-west  winds  prevail 
from  June  to  November,  and  north-east  winds 
during  the  earlier  part  of  the  cold  weather  ; but 
local  winds  from  the  south-west  blow  often 
during  afternoons  in  the  hot  months  of  April 
and  May,  sometimes  bringing  showers  of  rain. 

The  estimates  which  have  been  made  of  the 
numbers  of  the  population  and  of  the  various 
peoples  of  Siam  vary  very  much.  Crawford 
considered  it  to  be,  after  careful  inquiry,  not 
more  than  2,790,500,  of  whom  440,000  were 
Chinese,  840,000  Laos,  and  195,000  Malays. 
Pallagoix  made  it  6,000,000,  of  which  1,500,000 
were  Chinese,  and  Malays  and  Laos  each 

1.000. 000.  Bowring  reduces  the  total  to 

5.000. 000  at  most.  Boch  guesses  it  to  be 
nearer  30,000,000.  M.  Donner,  Belgian  Con- 
sul at  Singapore,  whose  excellent  account  of 
Siam  is  published  in  the  “ Recueil  Consulaire  ” 
for  1890,  raises  the  total  to  12,000,000,  of 
whom  3,500,000  are  Siamese, 3, 500, oooChinese, 
and  2,600,0 00  Shans,  Lao,  and  Burmese.  It 
is  extremely  difficult  to  arrive  at  a true  esti- 
mate, even  by  the  Siamese  authorities ; 
although  adult  males  are  supposed  to  be  num- 
bered for  service  in  the  army,  for  corvees,  or 
for  poll  tax,  as  the  Chinese.  Slaves  are  not 
included  in  any  of  these  classes  ; and  the 
numberings  in  the  remote  districts  are  not 
likely  to  be  accurate  or  regularly  submitted, 
especially  amongst  the  Malays,  the  Shans, 
and  the  Laos,  not  to  mention  the  savage  hill 
tribes.  The  numbers  of  the  Chinese  are 
apt  to  be  exaggerated,  as  they  are  every- 
where in  evidence  as  workers,  as  traders,  and 
as  travellers.  They  come  to  Siam  as  adults, 
without  women  or  children.  In  1887,  12,100 
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arrived  by  steamer,  in  1888  over  14,000,  and 
with  others  coming-  by  junks  or  overland,  an 
average  of  not  less  than  15,000  must  come  to 
Siam  every  year.  Of  these,  probably  one-third 
return  to  China  with  their  savings.  Probably 
4 per  cent,  die  annually.  Some  settle,  and 
marry  Siamese  wives,  their  grandchildren 
becoming  Siamese  subjects.  It  is  impossible 
that  there  can  be  more  than  500,000  Chinese 
in  Siam,  of  whom  probably  200,000  are  in 
Bangkok,  100,000  in  the  Malay  States,  and 
the  others  distributed  over  the  country.  It 
is  easier  to  estimate  the  population  by 
areas  than  by  race.  Siam  proper,  including 
the  plains  of  the  Menam  and  its  sister  rivers, 
some  50,000  square  miles  in  extent,  is  com- 
paratively densely  populated,  almost  as  much 
so  as  the  plains  of  Pegu.  It  cannot  have 
fewer  than  3,000,000,  including  500,000  in 
Bangkok.  Of  these,  2,500,000  are  Siamese, 
or  Lao,  the  remainder  being  Chinese  (300,000), 
Malays,  Peguans,  Indians,  &c.  Dr.  Cheek,  a 
competent  observer,  estimates  the  population 
of  Chieng  Mai  as  600,000,  and  of  the  various 
Lao  States  as  2,000,000.  The  great  plain  of 
Korat,  where  Lao,  Siamese,  and  Cambodians 
struggled  so  long,  cannot  have  less  than 

1.000. 000,  and  Siamese  Cambodia  at  least 
another  1,000,000.  The  semi-independent  hill 
tribes  of  Stiengs,  Khas,  Lawas,  Tongsus,  and 
Karens,  who  live  in  the  boundary  ranges,  pro- 
bably number  between  200,000  and  500,000  in 
all.  The  British  Malay  States  average  16 
persons  to  the  square  mile,  or,  including  the 
Straits,  38  persons.  The  Siamese  peninsula 
probably  has  20  per  square  mile  at  least,  or 

1.200.000,  of  whom  one-half  are  Siamese. 
The  Europeans  and  Americans  in  Siam  are 
under  500  in  number,  40  per  cent,  being 
British ; and  the  native  British  subjects  from 
Burma,  India,  and  the  Straits  are  nearly 
40,000  in  number  in  Siam.  The  total  popula- 
tion I estimate  to  be  between  9,000,000  and 

10.000. 000,  of  which  nine-tenths  are  of  the 
closely-related  families  of  Shans,Lao,  Siamese, 
aud  Cambodians,  the  pure  Siamese  being  one- 
third  of  the  whole. 

The  close  affinity  in  race  and  family  of  this 
great  mass  makes  the  task  of  the  Siamese 
Government  easier,  in  moulding  the  various 
peoples  into  one  homogeneous  nation.  The 
manners,  the  customs,  and  the  institutions  of 
the  various  tribes  and  states  resembled  each 
other  in  kind  while  differing  in  degree.  The 
degrading  tyranny  of  the  old  empire  of  Kam 
was  an  oppressive  modification  of  the  patri- 
archal system  prevalent  amongst  the  Shan 
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peoples  for  thousands  of  years.  It  subsisted 
in  theory  even  in  the  highland  clans  of  the 
Shans,  where  nominally  the  chief  controlled 
the  lives  and  properties  of  his  people ; but 
practically  these  remained  the  “ Free.”  In 
the  Lao  States  the  system  has  always  pre- 
vailed in  an  onerous  form,  and  state  serfage 
and  corvee  have  been  used  for  the  benefit  of 
the  reigning  families.  In  the  old  kingdom  of 
Siam  the  severe  struggles  for  existence  and  for 
dominion  made  conscription  and  the  corvee  in- 
dispensable conditions,  so  that  the  present 
government  has  inherited  systems  of  serfage 
and  slavery,  nominally  placing  the  lives  and 
properties  of  the  whole  nation  under  the 
control  of  the  king;  but  actually  modified  very 
considerably  in  practice  by  custom  and  by  the 
wise  and  humane  measures  which  the  king 
and  his  government  are  introducing.  All  adult 
males  are  liable  to  conscription  for  the  army, 
except  the  slaves.  The  slaves  are  of  two 
kinds— debt  slaves  and  slaves  by  inheritance  ; 
the  latter  of  these  may  be  descendants  of 
prisoners  of  war  or  of  raids  in  the  outlying  pro- 
vinces, or  may  be  descendants  of  debt  slaves 
where  the  original  transactions  have  been  for- 
gotten by  lapse  of  time.  The  debt  slaves  are 
those  who  voluntarily  make  over  the  personal 
service  of  themselves  or  their  families  to  their 
creditors  in  lieu  of  repayment  of  moneys  due. 
In  all  cases  the  slavery  is  of  the  lightest  and 
easiest  kind,  almost  always  domestic ; the 
slave  being  secured  against  ill-treatment  by 
law ; the  severest  punishment  the  master  can 
inflict  being  the  wearing  of  irons  for  running 
away.  Light  as  it  is,  the  institution  is  infinitely 
degrading  both  to  the  slaves  and  to  the  owners ; 
but  it  only  exists  to  any  extent  in  the  larger 
communities  in  remote  places,  the  ordinary 
village  life  being  free  from  anything  beyond 
debt  service.  Sometimes  it  is  resorted  to  in 
order  to  escape  the  conscription  and  corvee  \ 
and  so  is  injurious  to  the  State.  The  present 
King  of  Siam  has  always  been  solicitous  to  put 
an  end  to  it,  and  soon  after  acquiring  power, 
issued  a proclamation  by  which  all  persons 
born  of  slaves  after  1868  should  become  free 
on  attaining  their  twenty-first  year,  so  that,  if 
the  law  be  vigorously  enforced,  the  end  cannot 
be  far  off.  The  system  of  State  corvSe  is  most 
unequal  and  injurious,  without  bringing  the 
Government  any  real  advantage.  All  adult 
men  are  liable  to  be  called  on  to  work  for  the 
State  for  one  month  in  every  four,  except  at 
seed-times  and  harvest.  Practically,  the 
result  of  this  is  that  all  along  the  principal 
highways,  whether  by  road  or  water,  the  men 
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are  called  out  in  a measure  which  is  burden- 
some, mostly  for  transport  work,  getting  no- 
thing but  food  in  return . The  large  maj ority  of 
the  people  remote  from  these  high  roads  escape 
often  from  their  burdens  ; and  it  is  said  the 
corvee  is  used  at  times  not  so  much  for  the 
State  service  as  for  the  pomp  or  private  work 
of  officials.  I must  testify,  from  my  own 
travels,  that  there  was  little  evidence  of  ex- 
tensive misuse  of  the  corvee  by  the  officers ; 
but  that  its  effects  on  the  people  was  bad,  in 
compelling  well-to-do  people  to  abandon  their 
own  affairs,  and  perform;  carters’  or  porters’ 
work  for  a time.  It  must  be  acknowledged, 
however,  that  in  remote  parts  of  this  country, 
where  means  of  transport  cannot  be  hired, 
compulsory  measures  must  be  exercised,  to 
procure'them  for  State  service.  Throughout 
India,  in  the  British  service,  this  is  recognised 
and  enforced,  but  adequate  payment  by  the 
officials  is  compulsory.  It  is  probable  that,  if 
the  Siamese  Government  insisted  on  full  pay- 
ment being  made  for  such  service,  a sufficient 
supply  would  always  be  ready  on  the  main 
routes  through  the  country,  as  Chinese  traders 
can  always  procure  it  on  payment.  The  king 
himself  has  shown  an  honourable  example,  in 
paying  above  market  prices  for  land  taken  up 
for  his  own  requirements,  and  in  paying  for 
services  for  State  ceremonies  in  Bangkok.  His 
difficulties  in  dealing  with  these  matters  and 
with  slavery  can  be  appreciated,  when  it  is 
known  that  even  the  British  Government  can- 
not abolish  slavery  and  the  corvee  in  an  off-hand 
manner.  Both  continued  in  some  of  the  Malay 
States  until  the  British  Queen’s  Jubilee  year, 
1887,  and  still  exist  under  our  flag  in  Pahang, 
almost  identical  with  these  institutions  in  Siam. 
The  corvee  can  be  avoided  in  Siam  by  a yearly 
payment  of  6 ticuls,  or  about  ios.  If  this,  or 
a smaller  payment,  were  made  universal  for 
all  grown  men,  whether  slaves  or  not,  the 
State  would  reap  an  immense  profit,  as  one- 
tenth  of  the  sum  would  pay  for  all  corvee  work. 
The  Chinese  already  pay  a poll-tax  instead  of 
corvee.  In  Lower  Burma,  a poll-tax  of  from 
5s.  to  8s.  has  always  been  enforced,  bringing 
in  an  annual  revenue  of  over  ^300,000  on  a 
population  of  under  4,000,000. 

The  form  of  government  is,  theoretically, 
absolute  monarchy.  In  practice,  customs 
tenaciously  adhered  to  for  ages  have  tem- 
pered this,  and  the  enlightened  and  liberal 
policy  of  the  present  king  and  his  father  is 
resulting  in  a radical  change,  which  will  pro- 
bably result  in  constitutional  and,  eventually, 
representative  government.  In  1874,  a treaty 


was  made  between  Britain  and  Siam,  in  which 
the  authority  of  the  latter  over  the  Shan  and 
Lao  States  in  the  north  was  confirmed.  Since 
then  there  has  been  a gradual  substitution  of 
the  power  of  the  central  Government  in 
Bangkok  for  the  arbitrary  and  capricious  rule 
of  the  several  chiefs  of  those  States,  and  com- 
missioners, supported  by  armed  forces,  now 
control  and  regulate  the  local  authorities.  A 
similar  condition  has  been  brought  about  in 
the  Siamese  Malay  States,  which  are  now  in 
a closer  and  more  direct  dependence  on 
Bangkok  than  ever  before.  The  old  seclusion 
of  the  remote  provinces  is  thus  destroyed,  and 
a uniform  and  harmonious  system  has  been 
substituted  by  the  continuous  circulation  of 
the  new  and  old  officials  between  the  capital 
and  the  districts.  There  is  thus  a better 
knowledge  of  the  affairs  and  the  requirements 
of  the  whole  kingdom  in  Bangkok.  The  king- 
has  thus  formed  a grand  council  of  the 
ministers,  the  principal  nobles,  officials,  and 
representatives  of  the  different  regions  and 
interests  of  the  kingdom,  where  all  questions 
of  first  importance  are  discussed.  No  execu- 
tive responsibility  is  vested  in  the  council,  but 
affairs  are  freely  ventilated.  Progress  has  been 
made  in  the  different  ministries.  The  finance 
minister  proposes  a budget  of  receipts  and  ex- 
penses, which,  however,  is  not  yet  made  public. 
The  army  and  navy  are  under  a Minister  of  War, 
assisted  executively  by  a commander-in-chief, 
who  is  introducing  the  latest  European  arms, 
drill,  and  discipline.  The  army  is  rather  a militia 
than  one  suited  for  continuous  service.  Probably 
70,000  men  are  borne  on  the  lists  at  one  time, 
mostly  recruits,  called  up  for  three  months* 
drill;  with  from  10,000  to  20,000  in  active 
service  in  Bangkok  and  outlying  districts. 
Ministries  of  laws,  home  affairs,  agriculture 
and  public  works,  &c.,  have  been  established 
v/ithin  the  last  few  years.  Surveys  under 
scientific  direction  are  carried  out.  Canals 
have  been  dug  in  the  plains  from  near  Bangkok 
to  neighbouring  channels;  the  customs  are 
being  re-organised  by  an  officer  lent  by  the 
London  Custom-house  ; telegraphs  have  been 
constructed  on  a few  lines  through  the  country, 
and  are  being  popularised  by  cheap  rates  ; 
schools  and  colleges,  both  governmental  and 
under  French  and  American  missionaries,  are 
liberally  supported  with  excellent  results,  the 
king  lately  declaring  publicly  his  desire  that 
the  English  language  should  form  a principal 
subject  ; hospitals  for  Europeans  and  for 
natives  have  been  established ; and  extensive 
law-courts.  Young  men  have  been  sent  for 
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several  years  to  Europe  and  to  America  for 
thorough  education  in  Western  ways ; and  a 
framework  of  modern  civilization  has  been  de- 
signed, and,  in  a manner,  constructed,  which 
can  subsequently  be  filled  in  by  the  united  and 
persistent  efforts  of  the  king,  his  government, 
and  the  people. 

It  is  too  early  just  yet  to  look  for  results 
from  efforts  of  this  kind.  This  influence 
hardly  extends  beyond  Bangkok.  The  tran- 
sition from  old  ways  to  new  ways  must  be 
gradual,  and  it  is  obvious  that  the  Siamese 


Government  recognises  this,  as  it  proceeds 
tentatively  in  much  - wanted  improvements . 
But  the  time  has  now  come  when  it  must  take 
measures  to  keep  progress  with  its  neigh- 
bours, who,  in  Burma,  in  the  Malay  States,  in 
Cochin-China  and  Tonquin,  contemplate,  or 
are  actually  carrying  out,  projects  which  may 
affect  Siam.  The  Government  is  fully  alive  to 
this,  and  is  giving  careful  consideration  to  a 
number  of  projects  for  the  development  of  the 
resources  of  Siam  itself,  which  may  enable  it 
to  keep  pace  with  the  countries  around  it. 


TABLE  I. — Trade  of  Bangkok,  Siam,  for  1888  and  1889. 


With 

1888. 

1889, 

Averages  of  the  ten 
years,  1880-89. 

Exports  ...  1,918,967 
Imports  ...  1,262,142 
Difference  656,825 
Total  * 3,181,109 

Imports. 

Exports. 

Totals. 

Imports. 

Exports. 

Totals. 

Singapore 

£ 

8lO,OI3  71*1 

286,526  25’2 
14,697  I’3 

27,751  2-4 

£ 

886,329  32*7 
1,168,329  43-0 
566,690  20*3 
92,339  3*5 

£ 

1,696,341  44-1 
1,454,855  37*7 
581,388  15-0 
120,198  3'2 

£ 

1,001,917  66’8 
407,984  27-2 
59,680  4’o 

29,560  20 

£ 

785.451  36-2 
805,437  37’o 
504,046  23-3 
75,242  3'5 

£ 

1,787,368  48‘7 
1,213,421  33’i 

563,725  i5-4 

104,802  2’8 

Hongkong  

Europe 

Other  countries 

Total 

Treasure  

'r, 139, 087  ioo* 
| 672,913 

2,713,687  IOO* 
9,984 

3,852,782  IOO’ 
682,889 

11,499,141  IOO’ 
j 94,°59 

2,170,176  IOO’ 
116,103 

2,669,316  IOO’ 
210,163 

Grand  total 

j 1,812,000 

2,723,671 

4,535,671 

1,593,200  (2,286,279 

3,879,479 

TABLE  II. — Comparative  Statement  of  Progress  of  Siam  and  of  Lower  Burma. 


Burma, 

I 

Totals 
for  Lower 
Burma 

Siam. 

Year. 

Rangoon. 

Other  Ports. 

Imports. 

Exports 

Totals. 

Imports. 

Exports. 

Totals. 

Bankok. 

Peninsula. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

1861-2 

1,042,115 

864,824 

1,906,939 

776,885 

1,323,47° 

2,100,325 

4,007,264 

not 

known 

1881-2 

3,740,800 

3,521,700 

7,262,500 

988,840 

2,461,407 

3,450,247 

10,712,747 

2,690,900 

not  known 

1881 

1887-8 

6,359,000 

4,256,^00 

10,715,000 

1,048,280 

2,346,400 

3,394,680 

14,110,000 

4,535,671 

1,367,758 

1888 

1888-9 

5,918,200 

4,332,700 

j 10,251,000 

990,500 

1,777,500 

2,768,000 

13,019,000 

3,879,479 

not  known 

1889. 

Total — £5)903,429  for  1888 


TABLE  III.— Export  of  Rice  and  of  Teak  from  Indo-Ching  Countries,  during  the  years 

1888  and  1889. 


Rice. 

Teak. 

Placb  of  Export. 

1888. 

i88q. 

1888. 

1889. 

Tons 

Value  in  £ j 

Tons. 

Value  in  £; 

; Tons. 

Value  ia  £ 

Tons. 

Value  in  £ 

Saigon,  Cochin  China 

506,287 

2,152,015 

281,971 

1,567,629  \ 

Bangkok,  Siam 

449,446 

2,104,849 

303,000 

1,433,328  : 

| 29,538 

156,772 

43,146 

254,159 

All  Ports,  Burma 

899,010 

4,026,100 

712,422 

3,475,360  ' 

j 36,216 

242.800 

49,750 

406,600 

Rice  duty,  Burma  . . 

£337,400 

£269,400 

i ••• 

TABLE  IV. — Trade  of  British  Malay  States,  for  1888  and  1889. 

1888,  1889 

Perak,  LilangOr,  Sungei,  Ugong,  j Imports.  Exports.  Total.  Imperts.  Exports.  Total. 

Negri.  Sunbit an  ) £2,887,900  £3,297,35°  £6,185,250  £2,656,533  £3,351,967  £6,008,500 
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Some  statistics  of  the  progress  realised  by 
Siam  and  her  neighbours  since  i860,  when 
they  were  all  open  to  foreign  trade,  will  permit 
the  value  of  the  contemplated  improvements 
to  be  appreciated.  Table  I.  gives  the  trade  of 
Bangkok  for  1888  and  1889,  compiled  from  the 
official  returns.  These  are  only  approximate, 
being  made  from  the  assumed  values  at  the 
Customs.  The  greatest  yearly  amount  was 
^4,535,671  in  1888,  that  for  1889  being 
£3,879,479;  and  for  the  years  1880  and  1881 
it  was  £2,674,306  and  £2,690,900  respectively. 
The  extraordinary  feature  of  the  Table  is  that 
it  shows  the  exports  to  be  always  about  50  per 
cent,  greater  than  the  imports,  and  this  with 
regularity  during  all  the  ten  years  1880  to 
1889  ; the  average  total  of  which  is  £3, 181,109. 
Hong-Kong  obtains  two-fifths  of  the  exports, 
and  sends  about  one- fourth  of  the  imports, 
excluding  treasure.  The  direct  import  trade 
from  Europe  is  small— 1*3  per  cent,  for  1888, 
4 per  cent,  for  1889.  This  is  due  to  the 
obstacle  of  the  bar  at  Bangkok,  causing  the 
transhipment  at  Singapore  from  large  vessels 
to  600  to  900  ton  steamers,  of  goods  for  Bang- 
kok. The  imports  from  Singapore  are  71  and 
67  per  cent.,  the  exports  33  and  36  per  cent, 
for  1888  and  1889  respectively.  With  other 
countries  the  average  trade  is  3 per  cent,  of 
the  whole.  Most  of  the  treasure  is  exchanged 
with  Singapore.  Details  are  wanting  of  the 
foreign  trade  of  the  Siamese  peninsula ; but 
in  1888  the  commerce  with  the  Straits  Settle- 
ments was  an  import  of  £614,226,  and  export  of 
£753»532>  the  excess  still  being  on  the  side  of 
the  exports.  No  explanation  is  given  in  con- 
sular reports  of  this  excess,  which  is  probably 
due  to  unrecorded  imports  of  treasure. 

For  comparison,  the  development  of  the 
trade  of  Lower  Burma  under  British  rule  since 
1861-2  is  given  in  Table  II.  In  that  year,  the 
total  amount  was  £4,007,264.  In  the  20  years 
to  1881-2  it  had  increased  to  £10,712,747 ; 
and  in  1887-8  and  1888-9,  it  was  £14,110,000 
and  £i3>019>000  respectively.*  Most  of  the 
increase  occurred  in  Rangoon,  the  average 
increase  of  the  other  ports,  including 
Akyab,  Bassein,  and  Maulmein,  with  large 
and  important  provinces  behind  them,  being 
about  50  per  cent.  In  the  earlier  years, 
the  exports  exceeded  the  imports  for  the  whole 
province  ; but,  in  the  last  two  years,  the  im- 
ports were  larger  by  about  14  per  cent.  This 
was  probably  due  to  railway  extensions,  and 

* The  ^61-2  figures  are  calculated  at  10  rupees  to  the  £ 
sterling.  In  all  the  other  figures  the  equivalent  values  of 

5 rupees  and  6 Mexican  dollars  to  the  £ sterling  are  used. 


pay  of  troops  and  establishment  in  Upper 
Burma.  No  direct  comparison  can  be  made 
between  Burma  and  Siam  from  these  figures, 
for  the  following  reasons  : — 1.  The  teak  pro- 
duce of  the  Siamese  forests  on  the  Salween  is 
exported  from  Moulmain.  2.  The  sea-borne 
trade  of  Upper  Burma  passed  through  Ran- 
goon. In  1881-2,  the  total  trade  across  the 
frontier  was  about  £3,000,000;  in  1887-8,  it  was 
£4,355,000  ; and  in  1888-9  it  was  £4,741,000, 
probably  one-fourth  of  which  did  not  pass 
through  Rangoon.  Making  all  allowance 
for  this,  we  find  that  the  trade  of  Rangoon  in- 
creased from  little  more  than  zero  in  1852-3,  to 
over  £10,000,000  in  each  of  the  last  two  years 
given  for  the  lower  province  alone,  and  to  over 
£13,000,000  for  the  whole  trade,  against  an 
average  increase  in  Bangkok,  from  little  more 
than  zero  in  1855,  to  £4,000,000  in  1888  and 
in  1889.  Table  III.  shows  the  progress  of 
the  rice  trade  to  the  same  dates  for  Saigon, 
which  was  opened  to  trade  in  1859,  for 
Bangkok,  and  for  Burma.  For  1888,  the  total 
values  are  about  £2,152,000,  £2,105,000,  and 
£4,000,000  respectively  ; for  1889,  £1,568,000, 
£1,433,000,  and  £3,475,000;  Burma  more 
than  doubling  her  rivals  in  production,  as 
large  quantities  of  rice  are  sent  to  Indian 
ports.  The  rice  production  figures  are  most 
significant,  as  they  indicate  more  truly  than 
any  other  the  relative  welfare  of  the  different 
peoples,  and  the  economic  progress  of  these 
states ; as  it  is  in  each  case  the  staple  article 
of  export ; and  its  cultivation  covers  nine- 
tenths  of  the  agricultural  area  in  each 
country.  In  teak,  Siam  about  equals  Burma, 
in  1888  and  1889,  as  a portion  of  her  exports 
passes  through  Maulmein,  and  is  credited  to 
Burma.  Its  production  is  an  accident  of 
position,  and  affects  but  a few  people. 

It  is  evident  that,  tested  by  the  rice  or  by 
the  total  trade  volume,  Siam  holds  her  own 
with  Saigon  and  with  all  the  parts  of  Lower 
Burma,  except  Rangoon,  in  the  progress 
made  during  the  last  thirty  years.  But  Ran- 
goon, and  all  the  regions  dependent  on  it, 
have  progressed  from  twice  to  three  times  as 
rapidly  in  that  time,  the  principal  progress 
being  made  in  the  province  of  Pegu  itself,  with 
its  great  delta  plains  of  the  Irawadi  and  the 
Sittang.  On  careful  examination  there  is  only 
one  efficient  cause  to  be  found  for  this  difference 
of  development.  The  delta  plains  neighbour- 
ing Saigon  and  Bangkok,  and  Maulmein  and 
Akyab,  in  Burma,  are  as  rich  as  those  about 
Rangoon,  and  water  communication  is  equally 
| easy.  The  markets  of  the  world  are  equally 
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accessible.  The  2,000,000  to  3,000,000  of 
population  of  Pegu  are  no  more  industrious 
than  the  6,000,000  to  9,000,000  of  Siam,  or 
those  of  Cochin-China.  The  land  tax  in  Siam 
is  from  one-half  to  one-third  what  it  is  in 
Burma,  and  the  cultivator  is  free  from  all 
vexatious  interference.  There  is  only  the  one 
thing,  so  far  as  known,  to  make  the  difference 
shown.  In  the  province  of  Pegu  there  has 
been  a large  and  steady  expenditure  for  over 
thirty  years  on  public  works  for  developing  the 
resources  of  the  province.  From  ,£250,000  to 
to  .£500,000  yearly  have  been  spent  in  the 
whole  of  Burma — probably  one-half  or  more  of 
it  on  administrative  or  protective  work,  equally 
divided  throughout  the  country  ; but  almost  all 
the  reproductive  works,  such  as  embank- 
ments and  canals,  and  roads  and  bridges 
to  open  up  the  remote  parts  of  the  country, 
have  been  far  more  lavishly  bestowed  on  Pegu 
than  on  any  other  part  of  Burma.  Since  i860, 
from  £3,000,000  to  £6,000,000  sterling  have 
have  been  spent  by  the  supreme  Government 
on  such  works  in  Pegu  ; besides  £3,000,000 
on  350  miles  of  railway.  And  the  self-govern- 
ing districts  spend  large  sums  annually  in  third 
and  fourth-rate  country  roads  and  minor  im- 
provement works  of  bridging,  embankment, 
and  drainage  ; besides  the  large  sums  spent 
by  municipalities  like  Rangoon,  &c.  On  the 
Irawadi  embankments  some  £500,000  have 
been  expended,  reclaiming  over  2,000  square 
miles,  or  1,250,000  acres  of  rich  land.  So  re- 
munerative are  some  of  these  works  that  one 
— the  Maoobin  embankment — on  an  island  of 
the  delta,  reclaimed  over  300  square  miles  at 
a cost  of  £20,000  ; and  is  now  paying  a 
revenue  in  land  tax  and  rice  duty  alone 
annually  exceeding  that  sum.  When  the  Bur- 
mese first  saw  large  sums  of  money  poured 
into  these  hopeless  jungles,  they  said  the 
English  were  an  amiable,  benevolent  people  to 
lavish  their  cash  in  finding  work  for  the  poor. 
In  sharing  the  results  they  now  recognise  other 
qualities  in  the  English.  The  final  result  is 
that  the  value  of  the  trade  of  the  provinces 
averages  about  £4  per  head  per  annum. 

In  Siam  the  expenditure  on  works  for  de- 
veloping the  resources  of  the  country  is  almost 
nothing  up  to  the  present  time.  Canals  exist 
about  Ayuthia  and  Bangkok  for  the  benefit  of 
these  places  ; and  the  Menam  is  united  to  the 
Meklong  and  Ban  Pakong  by  small  canals, 
which  are  not  kept  in  proper  order.  Another 
canal  runs  north  from  Bangkok,  thirty  to  forty 
miles.  These  open  up  the  country,  and  are 
encouraging  examples  of  what  may  be  done, 


but  could  be  multiplied  with  advantage.  One 
military  road  to  Cambodia  was  made  forty 
years  ago,  but  is  now  mostly  overgrown  with 
jungle.  Hitherto,  trade  has  developed  by  the 
unassisted  resources  of  the  country,  which  are 
magnificent.  Had  the  Siamese  Government, 
during  the  last  thirty  years,  spent  judiciously 
on  public  works  for  developing  the  country  as 
much  money  as  has  been  spent  on  similar 
works  in  Pegu,  the  volume  of  trade  would  have 
been  as  great,  if  not  greater,  to-day.  The  repro- 
ductive character  of  such  work  is  now  univers- 
ally recognised,  not  only  by  the  Siamese,  but  by 
their  neighbours.  Roads,  irrigation  works, 
and  railways  are  being  pushed  on  with  vigour 
in  Upper  Burma.  Over  200  miles  of  the  latter 
have  been  constructed  there  since  1887,  and 
surveys  for  some  500  more  are  being  carried 
out.  In  the  British  Malay  States  the  system 
inaugurated  by  Sir  Andrew  Clarke,  in  1874,  is 
being  extended  with  excellent  results.  Several 
railways  and  many  roads  are  in  progress. 
Already  the  trade  volume,  exceeds  £6,000,000 
sterling  yearly,  from  an  area  of  13,600  square 
miles,  and  a population  of  under  350,000  ; an 
average  of  £17  for  each  person.  The  French 
in  Cochin-China  and  Tonquin  are  also  alert, 
and  projects  are  being  pushed  forward. 

Numerous  proposals  have  been  made  affect- 
ing Siam,  both  from  within  and  without.  Only 
a brief  enumeration  of  the  more  important  of 
these  is  possible  at  present,  with  a few  remarks 
on  each. 

I.  Water  communications.— {a)  Harbour 
for  Bangkok  at  Koh-si-  Chang.  — Surveys  have 
been  in  progress  for  making  piers  and  groynes 
to  convert  the  open  roadstead  between  the 
islands  into  a harbour,  secure  all  the  year  round 
for  the  largest  vessels.  It  is  50  miles  from 
Bangkok,  and  lighters  convey  rice  at  a cost 
of  under  3s.  per  ton  to  it.  The  project  has 
not  yet  been  worked  out,  but  is  favourably 
considered. 

( b ) A project  has  been  suggested  for  lifting 
vessels  up  to  3,000  tons  burden  into  12  feet 
draught,  and  towing  them  over  the  bar  into 
and  out  of  Bangkok  river.  The  sheltered 
position  of  the  bay  outside  Bangkok  favours 
this  project,  which  requires  working  out  in 
detail.  This,  if  successful,  would  dispense 
with  the  expensive  works  at  Koh-si-Chang, 
and  convert  Bangkok  into  a splendid  port, 
without  causing  the  inflow  of  sea-water  to 
spoil  the  drinking  supply  of  the  city  — the 
principal  objection  of  the  Siamese  to  cutting 
through  the  bar. 

(c)  The  improvement  of  the  navigable  chan- 
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nels  of  the  Menam,  so  as  to  permit  steamers  of 
light  draught  to  use  them  all  the  year  round. 
At  present,  snags,  sand-banks,  and  branch- 
ing channels  cause  obstructions,  which  can 
be  removed. 

(1 d ) A complete  system  of  canals  in  the 
lower  delta  of  sufficient  size,  and  provided 
with  tidal  locks,  to  permit  shallow  steamers  to 
circulate  freely  between  the  Menam  and  the 
rivers  on  each  side  of  it. 

The  last  two  projects  would  render  available 
for  agricultural  and  industrial  occupations  a 
very  large  floating  population  of  Siamese  and 
Chinese,  now  entirely  occupied  in  transport  and 
petty  trading.  They  are  not  producers  in  any 
sense  of  the  word ; and  as  they  move  slowly 
about,  bartering  small  cargoes  of  imported 
goods  for  rice,  tobacco,  and  the  country  pro- 
ducts, they  secure  high  profits,  and  limit  trade. 
Within  the  last  two  years  flotillas  of  small 
steamers  have  been  placed  on  the  river,  but 
they  are  too  small  to  affect  the  trade.  In 
Burma,  steamers  have  superseded  the  boat 
traffic,  with  excellent  results. 

II.  Improvements  in  Bangkok.— [a]  Water- 
works.— Projects  have  been  got  out  for  supply- 
ing Bangkok  with  pure  water,  drawn  from  the 
river  25  miles  above  the  city,  where  it  is  free 
from  tidal  influence.  At  present  rain-water  is 
caught  and  stored  for  use  in  the  dry  months — 
December  to  May.  The  river  and  the  city 
canals,  which  are  infected  with  sewage, 
supply  the  bulk  of  the  population  now.  The 
Government  is  favourably  considering  this 
project,  which  is  urgently  required. 

(b)  R oads in Ba ngkok . - — Forme rly , Bangkok 
was  entirely  without  roads,  the  houses  lining 
the  river  and  canals,  with  a large  floating 
population  in  house-boats.  These  last  have 
much  diminished  in  numbers,  though  they 
form  a striking  feature  in  approaching  the 
city,  and  the  bulk  of  the  native  trade  is  done 
from  them.  One  road,  over  six  miles  long, 
runs  through  the  city,  and  connects  it  with  the 
mills  on  the  river  bank.  A tramway  runs  the 
entire  length.  It  is  only  30  feet  wide,  and  is 
to  be  broadened.  The  walled  city,  which  con- 
tains the  palace,  and  the  Government  offices 
and  the  barracks,  is  well  laid  out  with  roads, 
gardens,  and  open  spaces.  But  the  immense 
population,  which  is  variously  estimated  at 
from  300,000  to  1,000,000  persons,  is  concen- 
trated in  an  incredibly  small  area,  the  people 
swarming  in  dwellings,  mostly  of  a miserable 
type.  The  king  is  taking  a personal  interest 
in  a thorough  reform.  His  brother  has  been 
made  Minister  of  Public  Works,  and  with  an 


efficient  chief  engineer  and  staff,  new  roads  are 
being  laid  out  and  constructed,  good  bridges 
built  over  the  canals,  and  the  fouler  spots  de- 
stroyed. A river  embankment  is  in  progress  ; 
and  in  a few  years  Bangkok  may  be  as  beautiful 
within  as  it  looks  from  the  river.  Extensive 
wharves  are  contemplated  a short  way  below 
the  city  in  connection  with  the  projected  rail- 
ways. 

III. — Railways. 

All  these  projects,  however,  pale  in  import- 
ance to  the  nation  in  comparison  with  the 
railway  schemes  for  developing  the  country. 
Some  of  these  have  been  brought  forward  for 
many  years,  prominent  amongst  which  is  : — 

(a.)  The  Railway  from  Maulmein  to 
Esmoky  on  the  Chinese  Frontier. — Captain 
Sprye  urged  this  on  our  Government  and  the 
public  some  fifty  years  ago ; and,  in  1867, 
Captain  J.  M.  Williams  prevailed  on  the 
Government  to  sanction  a survey  of  the  first 
portion  from  Maulmein  to  the  Siamese  frontier. 
The  line  would  pass  through  the  State  of 
Chiengmai.  Subsequently,  Mr.  Hallett  made 
a rough  survey  of  a line  from  Maulmein  to 
Chieng-Hsen,  on  the  Mekhong.  The  purpose 
of  the  line  was  to  open  up  through  communi- 
cation with  Yunnan  and  South-West  China; 
and  only  affected  Siam  in  a minor  degree. 
Neither  the  Indian  nor  the  Siamese  Govern- 
ment have  seen  sufficient  advantage  to  their 
States  to  justify  them  in  supporting  the  pro- 
ject. And  although  the  British  Chambers  of 
Commerce  have  been  passing  enthusiastic 
enconiums  upon  it  for  fifty  years,  they  have 
neither  subscribed  themselves  nor  induced 
anyone  else  to  take  a share  in  it. 

(b.)  Railways  from  the  Mekhong  to  the 
Sea  (French  projects). — From  Cochin  China 
and  from  Tonquin  various  missions  and  ex- 
plorations have  been  made  with  the  view  of 
connecting  the  Mekhong  above  the  Khong 
rapids  with  the  sea.  It  is  proposed  to  have 
powerful  steamers  on  the  800  miles  of  its  course 
from  Muang  Lem  downwards  to  the  Khong  ; 
and  through  the  rapids  if  practicable.  Mr. 
Paul  Macey  has  recently  travelled  from  Hanoi 
over  the  mountains  to  the  Mekhong,  and  down 
this  river  to  Saigon.  He  proposes  to  connect 
Hanoi  to  Esmok  by  rail,  with  a branch  to  the 
Mekhong,  probably  about  Luang  Prabang, 
where  it  would  meet  the  steamers.  He  would 
run  another  line  from  Annam  to  the  Mekhong ; 
so  that,  with  these  lines  and  steamers  to 
Saigon,  the  whole  of  the  trade  of  Yunan,  the 
Lao  States,  and  the  Mekhong  valley,  would  go 
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to  French  ports.  Already  steamers  are  being 
built  to  force  the  rapids.  Unfortunately  for 
these  projects,  the  Siamese  Government  has 
forestalled  them  by  others  sanctioned  in  igno- 
rance of  them. 

(c)  The  Korat  Railway . — This  line  has 
long  been  contemplated,  and  is  by  far  the 
most  important  in  Siam.  Several  years  ago 
Sir  Thomas  Tancred  caused  a rough  survey 
and  report  on  it  to  be  made,  and  only  last  July 
Sir  Andrew  Clarke’s  syndicate  had  the  same 
line  accurately  surveyed  and  marked  out.  I 
was  deputed  by  the  Siamese  Government  to 
examine  and  report  on  the  line,  and  was  able 
to  testify  to  the  excellent  maner  in  which  the 
survey  was  being  done.  Korat  is  165  miles  from 
Bangkok.  The  line  passes  by  Ayuthia  and 
Saraburee  for  84  miles,  ascends  to  a pass 
at  1,300  feet  above  sea  level,  and  reaches  the 
Korat  plain  at  1,000  feet  on  the  112th  mile, 
with  gradients  of  1 in  70.  It  is  an  easy  line, 
and  can  be  made  for  J8,ooo  per  mile.  This 
line  has  already  commenced,  and,  when  com- 
pleted, it  will  be  continued  for  210  miles,  in 
a northerly  direction,  to  Nung-khai  on  the 
Mekhong.  Still  another  line  from  Korat  is 
contemplated,  about  230  miles  long,  passing 
eastward  to  the  Mekhong  through  Oobone. 
These  railways  will  bring  the  capitals  of  the 
old  States  of  Winchang  and  Bassac  within 
400  miles  of  Bangkok,  and  tap  the  river  at  the 
most  advantageous  points  for  securing  the 
whole  trade  of  the  Lao  Mekhong  States. 
If  these  railways  are  followed  up  by  a 
system  of  feeder  roads,  bridges,  and  other 
improvements,  it  is  impossible  to  over-esti- 
mate the  value  to  Siam,  both  politically  and 
economically.  The  whole  of  the  region 
drained  by  the  Mekhong,  including  the  Korat 
Plain,  has  hitherto  been  inaccessible  commer- 
cially. There  has  been  no  possible  outlet  for 
produce,  except  at  costly  rates  for  a few 
valuable  articles,  such  as  silk,  hides,  &c.,  on 
pack  bullocks  or  by  carts,  which  have  to 
traverse  forests  and  mountains  without  roads 
or  bridges  for  hundreds  of  miles.  The 
whole  foreign  trade  of  these  countries,  which 
exceed  half  the  kingdom  in  area,  probably 
does  not  exceed  ^250,000  per  annum,  for  a 
population  of  over  3,000,000.  And  yet  it  is 
one  of  the  richest  countries  in  the  world  in 
natural  resources.  The  Plain  of  Korat  is  250 
miles  square,  covered  for  a great  part  with 
immense  forests  of  valuable  timber  and  gum- 
bearing trees.  Rice  grows  so  abundantly,  and 
transport  is  so  difficult,  that  it  becomes  a 
worthless  superfluity.  Fruit  trees — the  orange, 


cocoa-nut,  areca-nut,  &c. — and  the  mulberry 
flourish ; and  the  Korat  silk  is  famous.  The 
people  are  quiet  and  industrious.  Salt  plains 
are  found,  but  probably  100  million  acres  of 
good  rice-land  exist,  with  workers  idling  near 
them  unable  to  dispose  of  the  produce.  The 
plain  extends  on  both  sides  of  the  Mekhong ; 
and  where  this  runs  through  the  mountains 
between  190  and  210  of  latitude,  the  forests  in 
the  valleys  on  both  sides  abound  with  teak, 
which  it  has  been  hitherto  impossible  to  bring 
to  market.  Should  an  outlet  be  provided  at 
Nungkhai  by  rail,  the  whole  of  these  forests 
can  be  profitably  worked ; and  the  Lao  peo- 
ples, the  Tai-Yayee,  or  Great  Freemen,  find 
remunerative  work,  and,  with  the  exports,  pay 
for  large  imports.  Cheap  railway  transit  will 
give  the  outlet  to  the  sea  their  ancestors  fought 
for,  and,  in  a short  time,  from  this  source 
alone,  the  volume  of  trade  through  Bangkok 
will  be  doubled.  Other  products,  such  as  silk, 
india-rubber,  gum-benzoin,  are  found  here, 
with  numerous  other  articles.  With  reason- 
ably rapid  progress  in  opening  these  lines,  the 
Siamese  will  secure  all  this  trade  for  Bangkok. 
There  is  space  only  to  mention  other  lines 
proposed. 

(d)  A Railway  from  Ayuthia  to  Utaradit, 
Chieng  Mai,  and  Chieng  Sen. — These  have 
been  surveyed  in  detail  by  Sir  A.  Clarke’s 
engineers.  It  is  probable  that  the  line  to 
Utaradit  will  be  made  ; that  to  Chieng  Mai  is 
problematical;  and  that  to  Chieng  Sen  ex- 
tremely unlikely,  by  the  Siamese,  or  under 
their  guarantee.  Chieng  Sen  is  at  the  highest 
point  of  a difficult  navigation,  and  near  the 
frontier.  Above  it,  the  river  is  full  of  rapids, 
and  no  produce  can  reach  it  from  Siamese 
territory.  It  is  not  likely  that  a proposed 
branch  to  Luang  Prabang  will  be  made.  A 
branch  line  to  Raheng  will  be  valuable,  and 
may  eventually  connect  with  Maulmein. 

(e)  A concession  has  been  given  for  a line 
of  railway,  50  miles  long,  from  Bangkok  to 
Petriewon  the  Ban-Pakong  River  ; and  a con- 
tinuation is  proposed  to  run  through  Cam- 
bodia and  ascend  the  Korat  Plain,  to  reach 
Mekhong  beyond  Oobone.  The  Petriew  line 
will  be  most  valuable,  and  probably  will  soon 
be  made.  The  extension  will  pass  through 
country  most  of  which  is  very  poorly  peopled, 
and  which  cannot  be  profitably  worked,  owing 
to  the  iron-bound  nature  of  the  soil ; and  it  will 
be  forestalled  at  Oobone  by  the  Korat  line. 

( f ) Several  railways  have  been  projected  for 
the  peninsula,  and  concessions  applied  for. 
One  has  been  given  for  a line  across  the  flat 
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country,  between  Bandon  Bight  and  Kheelong 
Bay.  Coal  is  said  to  exist  on  this  route.  Con- 
cessions have  been  refused  to  projectors  from 
the  Straits,  who  proposed  lines  to  connect  with 
Penang.  The  Government  favour  a line  from 
Bangkok  to  Pechaburee,  at  the  head  of  the 
peninsula.  This  should  be  easily  made,  and 
profitably  worked.  A continuation  of  it  down 
the  peninsula,  340  miles  from  Bangkok,  and 
across  the  Kra  Isthmus  to  Pakchan  Harbour, 
would  open  up  extremely  rich  mining  districts 
on  its  way,  and  provide  a new  outlet  for  the 
produce  of  Siam . The  harbour  is  a magnificent 
port,  above  30  miles  long,  nearly  two  miles  wide, 
and  with  over  five  and  six  fathoms  of  water. 
It  has  often  been  proposed  to  cut  a canal  across 
the,  isthmus  to  shorten  the  passage  to  China. 
The  highest  point  is  250  feet  above  sea-level. 
A survey  was  made  for  M.  de  Lesseps,  who 
calculated  the  cost  of  making  it  at  under 
^3,000,000.  Four  days  would  be  saved,  com- 
pared with  the  Straits  passage.  The  project 
has  been  dropped,  but  it  is  not  improbable  that 
the  Pakchan  Harbour  may  yet  be  utilised. 

(g)  A line  has  been  surveyed,  and  con- 
cessions given,  for  a railway  from  Chantaboon 
to  Battambong.  This  promises  to  be  easy  of 
construction,  and  very  profitable  in  opening  up 
the  best  part  of  Siamese  Cambodia  to  the  sea. 

Time  will  not  permit  to  do  more  than  allude 
to  the  mines  of  Siam.  At  several  places 
through  the  country  rich  deposits  of  ore  are 
known  to  exist.  The  peninsula  has  long  been 
famous  for  its  mines  of  tin  and  gold.  The 
former  is  extensively  worked  by  Chinese,  espe- 
cially in  Ranoung.  The  gold  was  mined  at 
Bankapan  centuries  ago,  and  now  an  English 
company,  with  large  capital  and  efficient  con- 
trol and  appliances,  are  working  it.  At  several 
other  places  on  the  peninsula  there  are  indica- 
tions of  gold,  and  concessions  have  been  given 
for  working  them.  Other  concessions  for  gold 
mines  have  been  given  at  Kabin,  Chantakam, 
and  Watana,  on  the  Ban  Pakong,  and  arrange- 
ments are  being  made  to  work  these.  The 
sapphire  mines  near  Chantaboon  and  Battam- 
bong have  been  given  to  English  concession- 
aires. By  prudent  and  vigorous  working 
there  is  reason  to  hope  a fair  amount  of  suc- 
cess for  these  undertakings.  The  remote  parts 
of  the  kingdom  are  known  to  possess  rich  beds 
of  copper  ore,  silver-bearing  galena,  gold, 
coal,  and  petroleum  ; but  most  of  these  can 
only  be  worked  advantageously  when  railways 
are  constructed. 

Altogether,  there  is  every  reason  to  expect 
a prosperous  future  for  Siam.  A fair  start  is 


being  made.  There  is  a large  amount  of 
capital  lying  idle  in  the  kingdom.  In  the 
palace  alone,  it  is  officially  declared,  there  is 
over  £ 2,000,000  sterling  ready  for  the  Korat- 
Nungkwai  Railway  ; and  the  Government  is- 
guaranteeing  5 per  cent,  interest  on  the  capital 
required,  all  of  which  is  to  be  exclusively 
Siamese.  Other  projects  will  be  thrown  open 
to  the  world;  and  the  good  faith,  liberality r 
and  friendship  hitherto  shown  by  the  Siamese 
Government,  not  only  under  the  present  king 
but  in  the  past  centuries,  afford  grounds  to 
hope  that,  if  the  opportunity  is  availed  of 
wisely  and  vigorously,  there  will  be  profit- 
able results  to  all  parties. 


DISCUSSION. 

Mr.  F.  W.  V erney,  after  expressing  the  pleasure 
it  had  given  him  to  hear  such  an  interesting  paper 
as  that  which  had  just  been  read,  a pleasure 
which  he  had  no  doubt  would  be  shared  by  the 
Siamese  Charge  d’ Affaires,  who  was  present,  said  in 
recent  years  diplomacy  had  taken  up  the  subject  of 
the  economics  of  the  different  countries  with  which 
it  was  concerned  much  more  than  formerly,  when 
such  questions  were  for  the  most  part  neglected 
but  he  hoped  those  days  were  gone  for  ever,  and  that 
our  diplomatic  agents  would  continue  to  send  home, 
commercial  information,  which  would  year  by  year 
form  an  exceedingly  interesting  history  of  the  eco- 
nomical development  of  these  countries.  This  great 
country  of  Siam  was  of  much  more  importance  than 
many  Englishmen  had  any  idea  of,  and  during  the 
next  quarter  of  a century  would  be  very  largely 
developed,  and  England  ought  to  take  her  fair  share 
in  that  development.  As  they  had  heard,  there  was- 
no  real  obstacle  in  the  government  of  the  country, 
for  it  had  one  of  the  most  progressive  sovereigns 
now  living,  and  many  institutions  of  which  it  might 
well  boast.  The  Siamese  race  dated  back  fair 
beyond  our  own  era,  and  had  gradually  consolidated 
their  national  life  in  a manner  that  had  stood 
the  wear  and  tear  of  time,  though  they  had  had  tO' 
undergo  many  severe  trials.  Surely,  then,  one  might 
hope  for  a glorious  future  for  such  a country ; a future 
to  be  worked  out  by  the  inhabitants  themselves,  with- 
out any  undue  interference  by  Europeans.  That  was- 
the  wish  of  the  Siamese  and  of  their  friends,  amongst 
whom  he  hoped  to  be  reckoned.  Those  who  had' 
come  in  contact  with  them  knew  what  excellent 
qualities  they  possessed,  qualities  which  in  many 
cases  Europeans  would  do  well  to  copy.  Of  course, 
like  all  Orientals,  they  were  not  free  from  defects 
but  he  hoped  that  in  the  future  the  communication 
between  the  east  and  west  would  continue  and 
ncrease,  to  the  mutual  advantage  of  both . 

Sir  Hugh  Low,  G.C.M.Gr.,  said  he  could  confirm,  as 
far  as  his  knowledge  extended,  everything  which  had 
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been  stated.  He  had  had  the  honour  of  administering 
one  of  the  native  States,  to  which  reference  had  been 
made,  for  eleven  or  twelve  years,  and  its  development 
was  really  wonderful,  and  other  States  in  the  Malay 
peninsula  were  progressing  equally  satisfactorily.  This 
was  due  almost  entirely  to  the  good  understanding 
existing  between  the  British  and  native  governments. 
If  the  native  governments  were  treated  with  proper 
consideration,  a little  tenderly,  not  forcing  them  on 
too  fast,  we  could  always  rely  on  their  loyal  support. 
He  feared  that  just  at  present  other  nations  were 
taking  a larger  proportionate  share  in  the  benefits  of 
the  commerce  which  had  been  opened  up  with  many 
States  in  that  part  of  the  world — China,  Siam,  and 
others  he  could  name — as  their  ambassadors  were 
instructed  specially  to  push  forward  the  interests  of 
their  merchants  to  any  extent,  far  beyond  anything 
our  officials  did ; they  made  it  a personal  matter  to 
push  forward  the  interests  of  merchants  and  con- 
tractors ; and  although  the  trade  of  England  had  been 
increasing  steadily,  that  of  other  European  nations 
had  increased  more  relatively,  if  not  absolutely.  The 
British  Government  should  do  everything  to  secure 
the  confidence  of  the  native  princes,  and  his  own  ex- 
perience of  something  like  forty-five  years  was  that 
there  was  no  difficulty  if  you  had  proper  persons,  who 
had  some  consideration  for  native  prejudices.  The 
upper  classes  of  natives,  especially  when  brought  up 
under  the  care  of  Europeans,  as  many  were,  were 
thoroughly  honourable,  loyal  gentlemen.  He  had  the 
honour,  some  years  ago,  of  accompanying  the  present 
Sultan  of  Perak  to  England,  and  never  met  a more 
honourable  gentleman,  and  he  was  now  very  success- 
fully filling  the  throne  of  that  State,  which  was  not  very 
large  in  comparison  with  Siam,  but  the  people  were 
of  much  the  same  character.  He  had  heard  nothing 
of  the  King  of  Siam,  except  as  Mr.  Gordon  had 
said,  that  he  had  always  shown  the  greatest  de- 
sire to  advance  his  country  on  the  most  liberal 
lines. 

Mr.  F.  H.  Landon  said  he  had  been  for  some  time 
in  Siam,  and  lived  several  months  at  a time  in  the 
forests  with  the  natives,  whom  he  had  found  in  every 
respect  estimable.  He  had  no  doubt  that  works 
might  readily  be  undertaken  there  by  European 
capital,  and  would  be  pushed  through  in  the  most 
amicable  manner ; in  fact,  he  never  heard  an  angry 
expression  from  a Siamese  during  his  whole  stay. 
With  regard  to  the  construction  of  railways,  the 
great  question  would  be  that  of  labour.  The  Chinese 
were  the  real  labourers  of  the  country',  but  they  were 
not  present  in  great  numbers. 

Mr.  Henry  Norman  said  his  own  brief  stay  in 
Siam,  and  his  travels  in  the  Malay  peninsula,  did  not 
afford  him  opportunity  of  gaining  much  information 
on  the  technical  points  of  the  paper,  but  he  could 
confirm  what  Mr.  Gordon  had  said  in  some  other 
respects.  He  numbered  amongst  his  friends  some 
leading  statesmen  of  Siam,  and  had  conversed  with 


His  Majesty  the  King  of  Siam,  on  some  of  the 
problems  connected  with  the  government  and 
development  of  the  country.  His  Royal  Highness? 
Prince  Devawongse,  the  minister  for  foreign  affairs,, 
had  conversed  with  him  frequently ; and  nowhere  could 
one  find  a statesman  in  whose  hands  the  conduct  of 
Siamese  affairs  could  be  more  safely  placed.  He  had 
always  showed  a desire  to  remain  on  perfectly 
friendly  terms  with  the  representatives  of  various 
nations  with  whom  he  came  in  contact.  There 
were  many  difficulties  in  the  case  of  a country 
which  had  so  comparatively  recently  recovered 
from  grave  national  disasters,  and  was  surrounded 
by  powerful  neighbours  on  all  sides.  There  was  the 
enormous  Colossus,  China,  on  the  north, the  French  on 
the  one  side,  and  our  own  vigorous  Indian  government 
on  the  other ; whilst  the  Germans  were  constantly  and 
zealously  pushing  forward  their  trade  relations.  Siam 
stood  in  the  middle,  without  any  great  force  either  of 
army  or  navy ; and  its  statesmen  had  little  to  rely 
upon  beyond  their  own  skill  and  knowledge, 
and  the  honesty  and  fair  dealing  of  the  countries 
with  which  they  had  to  do.  His  studies  and  travels 
had  led  him  to  consider  the  question  of  Siamese 
politics,  especially  the  administration  of  the  Malay 
States,  through  which  he  travelled  for  several' 
months,  and  he  happened  to  follow  directly  in  the 
footsteps  of  the  King,  who  had  made  a complete 
circuit  of  the  Malay  peninsula,  taking  the  keenest 
possible  interest  in  it,  and  conversing  with  the 
officials  of  every  country  he  met ; and  he  spoke  Eng- 
lish quite  fluently.  On  his  way  back,  he  met  the 
Siamese  fleet,  and  learned  from  some  of  the  ministers 
what  His  Majesty’s  experience  had  been.  No  mon- 
arch could  possibly  have  taken  greater  pains  to  find  out 
for’himself  what  his  own  people  were  doing,  or  what 
other  people  were  doing.  He  was  quite  astonished 
to  find  the  amount  of  knowledge  of  complicated 
European  politics  possessed  by  some  of  the  Siamese 
ministers.  No  set  of  men  could  be  more  alive  to- 
the  necessity  of  conducting  themselves  as  Europeans 
professed  to  do  in  international  relations.  Siam 
stood  just  now  at  the  parting  of  the  ways — she  was 
either  going  ahead  very  soon,  or  she  would  have  to 
go  back.  We  were  sometimes  suspicious  of  her,  and 
she  was  often  suspicious  of  us ; but  all  that  was 
needed  was  for  the  Siamese  authorities  to  appreciate 
the  fact  that  the  only  desire  of  the  British  Govern- 
ment for  the  present  was  to  see  an  independent  and 
strong  kingdom  of  Siam.  If  they  once  did  that,  her 
progress  would  be  as  great,  if  not  greater,  than  Mr. 
Gordon  had  pourtrayed,  and  our  mutual  relations 
would  be  all  that  could  be  desired. 

Mr.  Hyde  Clarke  congratulated  the  Section  on 
this  very  excellent  paper.  Here  was  a country 
which,  from  the  nature  of  things,  was  very  little 
known  to  us ; and  this  was  no  reflection  upon  us, 
because,  considering  the  number  of  countries  and 
subjects  brought  forward,  even  in  that  room,  for 
explanation  and  discussion,  it  was  obviously  impossi- 
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ble  for  many  to  make  themselves  informed  on  them 
all.  Such  really  authentic  and  useful  papers  as  the 
present  were  therefore  all  the  more  valuable.  Here 
was  a country  almost  trembling  in  the  political 
balance.  So  far  as  we  were  concerned,  it  was  a 
question  whether  we  should  assist  legitimately  in  its 
development,  or  see  it  swallowed  up,  like  the  neigh- 
bouring countries,  by  our  French  neighbours,  and 
practically  lost  to  the  commerce  of  the  world. 
Comparing  what  took  place  in  the  French  posses- 
sions with  what  took  place  in  our  own,  it  would  be 
seen  that  the  world  had  benefited  much  more  by  our 
possession  of  territory  and  our  influence  than  it  had 
.gained  from  the  French  protectorate.  It  was  a most 
important  question  whether  we  should  share  in  the 
development  and  resources  of  the  country,  or  allow 
it  to  pass  into  the  hands  of  monopolists.  He  could 
not  conclude  without  expressing  his  gratification  at 
seeing  the  chair  occupied  on  this  occasion  by  Sir 
Charles  Bernard,  who  had  so  distinguished  himself  in 
the  government  of  neighbouriug  regions,  and  had 
done  so  much  for  their  development. 

The  Chairman  said  he  must  tender  on  behalf  of 
the  meeting  their  most  hearty  thanks  to  Mr.  Gordon 
for  his  most  interesting  paper.  Siam  was  clearly  a 
country  of  immense  capacity,  and  within  the  next 
half  century  she  might  become  a great  and  im- 
portant country.  The  people  of  Siam  seemed  to 
resemble,  in  many  respects,  the  Japanese,  but  they 
had  this  drawback— they  had  not  a great  population 
of  40,000,000,  and  were  not  so  happily  situated  geo- 
graphically. Japan,  a sea-girt  isle,  was  always  in- 
dependent ; Siam  lay  between  three  great  nations, 
t wo  of  which  were  more  or  less  aggressive  western 
empires,  and  she  therefore  had  to  be  very  careful. 
He  had  had  the  honour  of  serving  in  a British  de- 
pendency, next  door  to  Siam,  for  several  years, 
and,  naturally,  had  much  communication  with 
her.  He  could  say  that  the  Siamese  Government 
always  gave  the  authorities  in  Burma  the  utmost 
support  in  maintaining  peace,  putting  down  crime, 
and  promoting  trade.  One  of  the  last  things  they 
did  was  to  take  a part,  and  an  extensive  part,  in 
carrying  a telegraph  line  overland  from  Taroy  to 
Bangkok,  which  unfortunately  was  not  very  suc- 
cessful. As  Mr.  Gordon  had  said,  though  the  form 
of  government  was  absolute,  both  emperor  and 
government  were  really  most  liberal  minded.  What 
they  had  heard  of  the  sovereign  going  about  in- 
quiring of  his  own  people  and  foreigners  into 
the  grievances  that  existed,  and  the  best  way 
of  remedying  them,  was  an  excellent  testimony 
to  his  character  and  mode  of  administration.  They 
might  hope  that  railways  would  be  extended,  and 
that  trade  would  increase,  for  whatever  country  pro- 
vided the  railways,  if  protective  duties  were  not  im- 
posed, they  might  be  quite  sure  that  British  commerce 
would  find  its  way  there,  and  occupy  the  principal 
part  of  the  field.  It  must  be  remembered  that  Siam 
was  not,  at  present,  very  rich.  The  emperor  had  a 


certain  amount  of  treasure  which  he  was  very  wisely 
going  to  spend  on  railways ; but  they  could  not  wish 
him  to  follow  the  example  of  some  of  the  South 
American  republics,  who  went  ahead  making  railways 
which  the  country  could  neither  pay  for  nor  support. 
When  the  bar  at  the  mouth  of  the  Bangkok  river 
was  cleared  away,  or  the  channel  deepened,  and 
when  a railway  was  made  to  tap  the  Mekhong,  such 
a line  would  have  a great  future  ; for  the  railways  in 
Burmah  had,  under  similar  circumstances,  paid 
extremely  well.  He  was  sure  all  would  join  in  the 
wish  that  the  relations  between  the  British  and  Indian 
governments  and  Siam  would  always  be  of  the  most 
friendly  and  sympathetic  character. 

Mr.  Gordon,  in  reply,  said  the  only  point  almost 
he  need  refer  to,  was  the  question  of  labour.  At 
present,  undoubtedly,  that  was  a great  difficulty. 
The  Chinese  were  not  so  numerous  as  they  had  been 
led  to  believe,  and  commanded  high  wages,  which 
they  fairly  earned,  as  agricultural  labourers  and 
artisans.  Perhaps  one  of  the  best  results  of  making 
railways  would  be  the  development  of  the  country 
people  into  labourers.  The  engineers  who  made  the 
surveys  had  to  educate  the  people,  and  get  them  to 
place  confidence  in  the  system  of  payment.  At  first 
they  were  distrustful,  but  gradually,  as  they  found 
that  they  were  treated  with  good  faith,  they  would 
bring  their  money  to  the  engineer,  and  ask  him  to 
keep  it  safely  for  them,  so  that  they  might  not  be 
tempted  to  gamble  it  away  or  spend  it  foolishly. 
After  accumulating  a certain  sum,  they  would  take 
it  home  ; and  when  they  were  told  that  by  so  doing 
they  would  lose  their  employment,  they  would  come 
back,  nevertheless,  and  wait  patiently  for  days  to  be 
taken  on  again.  This  was  slow  work,  but,  if  carried 
on,  it  would  develop,  as  it  did  in  Burmah.  There 
the  time  came  when  thousands  would  come  in  seek- 
ing work,  though  at  first  it  was  difficult  to  find  a 
man  who  would  carry  a bag  for  you.  He  hoped  the 
same  thing  would  take  place  in  Siam. 

Captain  Pfoundes  said  he  sailed  a vessel  under 
the  Singapore  flag  some  20  years  ago,  and  he  was 
interested  in  knowing  what  were  the  position  and 
prospects  of  the  shipping  interest. 

Mr.  Gordon  said  he  had  dealt  with  the  question 
to  some  extent  in  the  paper.  He  did  not  think  ship- 
building would  ever  become  an  important  interest,  as 
ships  could  be  built  so  well  and  cheaply  in  England 
and  sent  out,  but  there  -would  be  a certain  develop- 
ment of  the  shipping  interest. 


THIRTEENTH  ORDINAR  Y 
MEETING. 

Wednesday,  March  4,  1891;  Sir  Frederick 
Bramwell,  Bart.,  D.C.L.,  F.R.S.,  Deputy- 
Chairman  of  the  Council,  in  the  chair. 
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The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Cooke,  William  George,  35,  Walbrook,  E.C.,  and 
Spencer-hill,  Wimbledon,  Surrey. 

Dagger,  John  Henry  Josiah,  Endon,  Stoke-on-Trent. 
Gimingham,  Edward  Alfred,  Stamford-house,  North- 
umberland-park,  Tottenham,  Middlesex. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Agius,  Edward  Tancred,  52,  Belsize-park-gardens, 
N.W. 

Bedford,  Major-General  Joseph  Herbert,  Avenue- 
house,  South  Norwooc-park,  S.E. 

Brooks,  Samuel,  Park-corner,  Redhill,  Surrey. 
Cotton,  George,  Byculla-club,  Bombay. 

Day,  Frederick  Frampton,  16,  Staining-lane,  E.C. 
Lovibond,  Valentine  Locke,  The  Hermitage,  Lillie- 
road,  Fulham,  S.W. 

Sabine,  Alfred,  Grasmead,  Underhill-road,  Honor 
Oak,  S.E. 

Schlesinger,  Harry  Adrian,  Glenhurst,  Coventry- 
road,  Ilford,  Essex. 

The  paper  read  was — 

MODERN  FLOUR  MILLING. 

By  J.  Harrison  Carter. 

The  difficulty  I have  experienced  in  the  pre- 
paration of  a paper  on  “Modern  Milling” 
has  been  to  make  it  interesting  to  the  general 
members  of  our  Society,  and,  at  the  same 
time,  satisfying  to  those  specially  interested 
in  the  subject,  and,  consequently,  more  or  less 
conversant  with  its  technicalities.  I have, 
therefore,  been  obliged  to  intersperse  my 
critical  examination  and  exposition  of  the 
various  details  of  flour  manufacture  with  some 
brief  explanations  which  will,  I hope,  make 
my  paper  an  educational  one  to  members  who 
have  not  previously  studied  the  manufacture 
treated  of. 

And  first,  it  appears  to  me  I must  explain  to 
the  uninitiated  what  was  the  general  system  of 
millstone  milling  in  use  just  prior  to  the  intro- 
duction of  roller  milling,  and  inform  them  of 
some  of  the  leading  points  in  roller  milling,  in 
order  that  they  may  appreciate  the  advantages 
of  the  latter. 

The  wheat-cleaning  plant  was  similar  to 
that  at  present  in  use,  with  a few  exceptions, 
but  was  being  gradually  improved.  The  grind  - 
ing  was  universally  done  by  millstones,  the 
object  being  to  make  all  the  flour-containing 
portions  of  the  wheat  into  actual  flour  in  one 
operation,  leaving  the  branny  or  offal  portions, 
after  being  dressed,  free  from  flour. 


The  millstones  were  usually  4 feet  to  4 feet 
6 inches  in  diameter,  resembling,  in  quality, 
the  small  one  which  has  been  lent  to  me  for 
your  inspection,  and  similar  in  style  of  “dress,” 
that  is  in  the  arrangements  of  the  lands  and 
furrows.  An  exhaust  fan  was  used  to  draw 
air  through  the  stones  when  at  work,  to  keep 
the  meal  cool. 

The  dressing  was  done  in  the  best  English 
mills,  and,  practically,  in  all  the  Irish  and 
Scotch  mills,  by  long,  slowly-revolving  hexa- 
gonal reels,  covered  with  a tightly  stretched 
silk  dressing  cloth.  In  some  English  mills 
— generally  in  the  southern  country  district 
— “bolting  reels”  were  used,  or  “wire 
machines  ” ; the  former  consisting  of  a 
cleverly  made  seamless  woollen  sleeve  or 
cylinder,  fastened  loosely  at  both  ends,  and 
outside  of  a skeleton  reel.  When  running  at 
its  full  speed — from  150  to  200  revolutions  per 
minute — and  with  the  feed  on,  the  worsted 
cylinder  expanded,  and  rubbed  against  the 
outside  fixed  rail  of  close-grained  hard  wood, 
which  action  induced  the  flour  to  come 
through.  When  worn  into  holes,  the  cloth 
was  darned  like  a stocking.  Cloths  made  in 
the  same  form,  but  of  flax,  hemp,  and  silk, 
have  been  tried,  but  are  not  sufficiently 
durable. 

I describe  this  machine  somewhat  in  detail, 
because  it  is  still  used  in  some  small  country 
mills ; whilst  in  many  districts  in  England  it 
has  never  been  seen,  even  by  millers. 

“Wire  machines”  are  slowly  revolving 
cylinders  covered  with  wire,  and  having  inside 
a set  of  brushes  revolving  rapidly,  brushing 
the  flour  through  the  wire  cover.  Circular 
brushes  outside  the  cylinder  slowly  revolve 
against  it,  keeping  the  wire  meshes  clear. 
The  best  made  of  these  machines  are  excellent 
examples  of  mechanical  construction,  but  their 
action  is  severe  on  the  material  they  are 
operating.  The  silk  reels  produce  consider- 
ably better  flour. 

The  offal  in  the  stone  mills  was  divided  by 
a simple  machine  into  various  grades. 

This  is  a brief  description  of  the  English 
mill-stone  system  of  flour  manufacture  prior  to 
the  roller-mill  era. 

To  demonstrate  to  you  concisely,  but  con- 
clusively, why  the  millstones  give  inferior 
results  to  roller-mills,  I shall  quote  first  from 
my  first  paper  on  milling,  read  before  the 
National  Association  of  British  and  Irish 
Millers  in  1879;  next,  from  a paper  read 
before  the  Society  of  Engineers  in  1883  ; and, 
thirdly,  from  another  read  before  the  Amalga- 
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mated  Society  of  London  Operative  Millers 
in  1882. 

1879  : — “If  you  forget  everything  else  I have  said 
to  you  to-day,  please  remember  this,  that  with  your 
heavy  millstones,  with  their  large  surface,  operating  by 
friction,  you  reduce  the  wheat  in  one  violent,  tearing, 
rubbing,  fretting  action  into  a mixed  mass  of  flour, 
offal,  and  offal-flour,  which  can  never  afterwards  be 
entirely  separated  the  one  from  the  other.” 

1883: — “It  has  never  been  conclusively  proved 
over  what  surface  of  stone  the  wheat  has  been  caused 
to  traverse  before  it  escapes ; but  it  is  believed  to  be 
at  least  three  or  four  feet.  Those  of  you  who  know 
what  a French  burr  stone  is — so  porous,  so  rasping 
in  its  action,  and,  when  made  into  a millstone,  so 
flat  on  the  surface — will  understand  that  this  ordeal 
of  grinding,  this  extreme  of  frictional  treatment  over 
so  large  a surface  (and  a smaller  surface  with  the  flat 
face  of  a millstone  is  not  sufficient)  is  enough  to 
rasp  off  the  bran  an  excessive  quantity  of  bran  flour ; 
and  so  it  is  spoiling  the  flour,  and  spoiling  the  loaf.” 

1882:— “The  shape  of  the  corrugations  of  rolls? 
as  well  as  the  material,  are  more  scientifically  correct 
than  millstones.  If  you  are  using  a 5 -break  system, 
for  instance,  it  amounts  to  little  more  than  the  wheat 
passing  five  points,  as  compared  with  the  3 or  4 feet 
on  the  millstone.” 

The  present  century  is  often  called  an  “ Iron 
Age,”  and  iron  has  entered  into  the  very 
midst  of  the  milling  industry.  It  has  been 
the  privilege  of  Englishmen  to  be  leaders  in 
many  of  the  triumphs  of  iron,  but  in  the  one 
we  are  discussing  to-night  the  laurels  belong 
to  another  nation,  Hungary  occupying  the 
position  of  honour.  She  had  for  years  sent  us 
some  splendid  flour ; and  because  the  quality 
of  her  best  brands  was  not  materially  improved 
on  the  adoption  of  rollers,  those  of  our  millers 
who  would  have  welcomed  their  failure  jumped 
at  the  conclusion  that  they  had  failed,  entirely 
overlooking  the  fact  that  arrivals  from  Hun. 
gary  of  the  old  splendid  qualities  increased 
rapidly  in  quantity  with  the  substitution  of 
rollers  for  stones  ; and  they  did  not  know  that 
a larger  per-centage  of  this  good  flour  could 
be  produced  from  the  same  quantity  of  wheat. 
I will  explain  this  circumstance  by  the  fol- 
lowing. 

At  the  present  time  the  very  highest  priced 
semolina  (a  very  small  proportion),  sold  as 
such  in  Southern  Europe,  or  for  making  into 
the  finest  macaroni,  is  manufactured  by  mill- 
stones, which  completely  eliminate  all  traces 
of  bran  from  the  Semolina  particles,  but  in 
doing  it,  so  greatly  reduce  the  value  of  the 
remaining  product,  that  millstones  for  this 


purpose  are  also  being  gradually  replaced  by 
rollers. 

Having  now,  with  this  reminiscence,  given 
the  unintiated  some  opportunity  of  appreciating 
the  superior  merits  of  recent  innovations,  I at 
once  gladly  deal  with  the  direct  title-subject  of 
my  paper,  namely,  “ Modern  Flour  Milling.” 

I propose  referring,  in  such  detail  as  the 
time  at  my  disposal  will  admit  of,  to  the 
following  portions  of  the  paper  : — 

I.  The  buildings. 

II.  Grain  storage. 

III.  Wheat  cleaning. 

IV.  The  flour  mill. 

In  the  first  place,  the  buildings  must  not 
only  be  suitable  for  the  milling  business,  but 
must  be  designed  to  meet  the  exacting  require- 
ments of  fire  insurance  companies,  and  even  to 
anticipate  precautionsrivhich  they,  at  present, 
do  not  demand. 

The  engine  and  boiler-house  must  be  sepa- 
rate from  each  other,  and,  by  preference,  out- 
side the  other  buildings.  When  of  necessity 
they  must  be  within  the  mill  walls,  they  do  not 
add  to  the  insurance  rate  if  proper  party 
walls  are  built,  but  usually  interfere  in  some 
way  with  storage  arrangements,  or  elevating, 
conveying,  &c. 

The  wheat  and  manufactured  products  must 
be  stored  in  buildings  preferably  separated  by 
a space  of  ten  feet  from  the  mill  (in  order  that 
the  advantage  of  the  lowest  warehouse  insur- 
ance rates  maybe  derived),  and  only  connected 
with  it  by  a spout  or  a light,  open  gangway. 
When  the  latter  is  used  there  must  be  double 
iron  doors  at  each  end. 

Only  one  of  the  buildings  bordering  this 
ten-foot  way  may  have  windows.  If  there  is 
no  choice  but  to  have  these  storage  buildings 
contiguous  to  the  mill,  the  dividing  walls  must 
be  carried  through  and  above  the  roof,  which 
preferably  should  be  flat,  and  of  fireproof 
materials,  the  ordinary  old  type  of  mill  roof 
being  the  point  from  which  most  fires  spread 
to  the  adjacent  buildings.  Spouting  only,  as 
a rule,  is  allowed  through  the  partition  wall 
between  mill  and  warehouse,  or  mill  and  wheat- 
cleaning building ; and  this  must  be  inspected 
and  approved  of  by  the  insurance  company. 
Any  spout  hole  should  be  as  near  the  base- 
ment as  possible. 

Communication  may  be  by  open  gangways 
outside  the  mills,  as  in  the  case  previously 
referred  to,  if  the  usual  insurance  requirements 
are  complied  with. 

The  flour-mill  building  should,  above  all 
things,  be  of  ample  dimensions,  having  five 
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floors,  each  about  12  feet  high,  except  the  top 
floor,  which  should  be  about  double  this  height ; 
at  all  events  in  that  portion  of  it  where  the 
elevator  heads  are  placed. 

The  floor  should  be  of  3 inch  planks,  resting 
on  beams  or  girders  of  ample  strength,  and 
8 feet  or  8 feet  6 inches  apart  from  centre  to 
centre.  Above  the  planks  a diagonal  flooring 
of  1 inch  boards  should  be  laid,  certainly  for 
the  roller  and  purifier  floors,  if  not  for  the 
others.  This  construction  is  infinitely  prefer- 
able to  board  and  joist  floors,  if  for  no  other 
advantage  than  that  in  the  case  of  fire  it  re- 
sists the  latter  much  longer,  giving  a better 
opportunity  for  its  extinction. 

The  mill  should  be  designed  of  sufficient 
strength  to  admit  of  high  and  wide  windows 
between  each  abutment,  on  all  sides  of  the 
building,  if  possible.  Above  and  before  all, 
there  should  be  sufficient  area  to  secure  such 
an  arrangement  of  machines  as  will  provide 
ample  room  for  the  men  in  charge  to  examine 
and  attend  to  all  working  parts,  and  the  manu- 
factured products  of  each  machine,  without 
any  inconvenience  or  risk. 

The  electric  light  is  a modern  adjunct  of  the 
highest  advantage  to  the  manufacturer,  and, 
if  properly  installed,  diminishes  the  risk  of  fire 
as  compared  with  gas.  Every  mill  should  be 
fitted  with  sprinklers,  and  other  fire-extin- 
guishing appliances. 

Insurance  companies  are  said  to  have  lost 
heavily  on  flour  mills  ; if  they  have,  it  is  their 
own  fault.  They  have  imposed,  from  time  to 
time,  a higher  and  still  higher  rate,  so  much 
for  this  class  of  new  machine,  and  so  much  for 
that,  but  never  any  tariff  charge  for  over- 
crowded machines  and  stock  ; no  extra  charge 
named  for  uncleanliness,  and  nothing  imposed 
for  want  of  light  by  day,  and  naked  lights  by 
night : and  yet  it  is  my  firm  opinion  that  more 
fires  are  attributable  to  these  three  causes  than 
to  all  others  put  together. 

I make  no  apology  for  dealing  at  what  may 
appear  inordinate  length  on  this  subject.  It 
is  not  a question  which  can  be  settled  by  the 
factory  inspector,  but  it  materially  affects  the 
health  and  comfort  of  the  operative  and  the 
balance-sheet  of  the  master  miller. 

Grain  Storage. 

Grain  is  now  stored,  by  preference,  in  silos, 
and  I know  of  nothing  that  can  be  said  against 
this  system.  It  is  probably  of  Scotch  origin, 
high  circular  hoppers  having  long  been  used 
in  that  country ; but  it  is  to  America  we  owe 
their  scientific  development. 


In  this  country  the  first  large  installation 
was  completed  for  the  Liverpool  Grain  Storage 
Company.  The  design  was  well  considered, 
and  has  been  a very  great  success,  though 
when  first  put  to  commercial  test  it  was  found 
by  the  purchasers  of  grain  most  unsatisfactory, 
the  wheat  purchased  by  sample  coming  from 
the  silos  of  very  unequal  quality,  sometimes 
much  better — when,  naturally,  it  was  not  com- 
plained of — but  on  other  occasions  very  much 
inferior,  entailing  a serious  loss.  This  irregu- 
larity was  caused  by  the  tendency  of  the 
heavier — that  is,  the  better — portion  of  the 
wheat  to  separate  itself  from  the  inferior,  or 
lighter,  portion,  whilst  being  drawn  from  the 
silo,  the  heavier  displacing  the  lighter  and 
escaping  first,  the  consequence  of  which  can 
be  easily  understood. 

Sprague’s  and  Henderson’s  methods  for  over- 
coming this  are  somewhat  similar;  the  former 
I can  describe  as  consisting  of  drawing  off  the 
wheat  from  the  top  by  means  of  some  wooden 
slotted  trunks  fixed  to  the  sides  of  the  bin,  at  the 
same  time  that  it  is  drawn  in  the  ordinary  way 
through  a spout  at  the  bottom.  This  results 
in  a perfectly  uniform  sample.  It  was  adopted 
by  the  Grain  Storage  Company,  and  now  from 
it  and  all  other  silo  granaries  wheat  can  be 
relied  upon  as  being  true  to  sample. 

Only  one  serious  accident  has  occurred  in 
England  after  the  completion  of  silos.  The 
weight  they  carry  being  frequently  enormous, 
great  care  has  to  be  exercised  in  their  design 
and  construction. 

The  cost  of  storing  in  silos  is  very  small, 
and  I would  strongly  recommend  the  system 
to  millers  who  freely  use  English  wheats.  The 
conveying  and  elevating  arrangement  for  filling 
and  emptying  is  seldom  required  continuously 
for  this  purpose ; and  it  can  therefore  be  em- 
ployed without  any  great  personal  attention 
being  required,  in  frequently  drawing  out  of 
one  silo  and  emptying  into  another  any  wheats 
which  may  be  at  all  out  of  condition,  the 
moving,  especially  if,  as  there  should  be,  there 
is  an  aspirator  under  the  main  elevator,  greatly 
improving  the  condition  of  the  wheat. 

For  procuring  the  necessary  mixtures  of 
wheat  for  grinding,  various  automatic  mixers 
have  been  used,  most  of  them  being  measuring 
appliances.  I do  not  consider  them  suffi- 
ciently accurate,  and  much  prefer  automatic 
weighers. 

The  usual  system  of  drawing  off  the  mixture 
for  wheat-cleaning  is  to  fill  these  weighers  from 
three,  four,  five,  or  more  silos,  elevating  each 
kind  direct  into  the  same  number  of  smaller  silos 
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situated  close  together,  and  called  the  mixing 
silos.  The  automatic  machine  nnder  each 
of  these  smaller  silos  takes  out  of  each 
the  required  proportion,  and  it  is  then  con- 
signed to  the  wheat-cleaning  bins.  But  this 
use  of  the  nest  of  mixing  silos  necessitates 
double  elevating  and  conveying. 

In  some  extensive  silos  which  I have  just 
designed,  a method  has  been  adopted  dis- 
pensing with  the  mixing  silos  and  substituting 
the  use  of  weighers,  madejportable  for  placing 
under  any  of  the  main  silos,  in  number  corre- 
sponding with  the  varieties  of  wheat  forming 
the  mixture  at  any  particular  time. 

The  system  of  automatic  weighers  which 
has  commended  itself  to  me,  secures  a simul- 
taneous discharge  of  all  the  weighers,  each 
with  its  varying  proportion  of  wheat,  thus 
securing  an  equal  blending  of  the  mixture. 

Wheat  Cleaning. 

This  is  a very  important  part  of  the  manu- 
facturing portion  of  the  process,  and  one  which 
is  deservedly  receiving  an  increased  amount 
of  attention.  Some  of  the  necessity  for  an 
elaborate  plant  is  caused  by  careless  husbandry 
in  foreign  countries,  and  much  more  from 
roguery,  the  chief  offenders  being  India, 
Egypt,  the  Argentine,  and  Russia,  the  ratio 
of  offence  being,  I think,  chargeable  in  the 
order  named.  It  is  a cause  of  pride  to  English- 
men to  be  able  to  state  that  wheat  is  sent  to 
us  by  English  colonists  and  our  American 
cousins  in  a much  cleaner  and  more  trust- 
worthy condition ; but  it  is  with  deep  regret  that 
I feel  obliged  to  strongly  condemn  the  action  of 
the  London  Corn  Trade  Association,  at  a Con- 
ference on  Indian  Wheat  Impurities  held  in 
May,  1889.  It  was  convened  at  the  India- 
office  by  Lord  North,  and  presided  over  by 
him.  His  lordship,  in  advocating  the  im- 
portation of  clean  wheats,  said  : — “ Some 
parcels  had  more  than  the  allowable  5 per 
cent  of  dirt,  and  that  our  annual  importation 
of  dirt  in  Indian  wheat  reached  the  astounding 
quantity  of  3,000,000  cwts.”  Corn  Trade 
Associations  from  other  Ports,  Chambers  of 
Commerce,  the  Millers’  National  Association, 
independent  millers  by  the  hundred,  testified  in 
writing,  or  by  their  presence,  to  the  fault  in  the 
present  system,  but  it  remained  virtually  for 
the  London  Com  Trade  Association  to  up- 
hold it,  doing  so  in  a long  report,  in  which 
I have  failed  to  find  one  single  sentence 
showing  a disposition  to  co-operate  for  a re- 
formation. 


I have  been  informed  that  Messrs.  Ralli 
Bros,  ship  seven-tenths  of  the  Indian  wheat ; 
and  I believe  they  are  members  of  the  London 
Corn  Trade  Association.  Their  representative 
at  the  Conference,  Mr.  Manuell,  said,  “When 
cleaner  wheats  are  offered  by  us,  we  do  not 
get  the  value.”  I appeal  to  every  miller 
present — Is  not  this  an  absurdity  ? Does  not 
a miller,  every  time  he  makes  ever  so  small 
a purchase,  judge  by  his  practised  eye,  and 
hand,  and  sense  of  smell,  what  the  sample  is 
worth,  and  bid  accordingly  ? Why,  therefore, 
should  he  make  an  exception  in  the  case 
of  Indian  wheat?  Granted  for  a moment 
that  he  does  make  an  exception,  why  is  it? 
Simply,  I believe,  because  of  his  helplessness 
under  the  “Fair  average  quality”  shipping 
contract,  by  which  stones  and  dirt  are  actually 
admitted  up  to  5 per  cent. 

This  has  an  important  bearing  on  competi- 
tive modern  milling,  which  our  Society  has 
recognised  in  papers  read  by  Mr.  John 
Macdougall,  which  attracted  a vast  amount  of 
attention  at  the  time,  but  which  have,  so  far, 
resulted  in  but  very  slight  improvement.  The 
importance  of  this  matter  has  induced  me  to 
make  these  remarks  on  the  subject. 

In  Indian,  as  I have  said,  and  some  other 
wheat  there  is  a great  quantity  of  stone  and 
dirt,  which  is  a source  of  great  trouble, 
necessitating  a complete  preliminary  wheat- 
cleaning plant,  composed  of  the  following 
machines. 

First,  a warehouse  separator,  of  which 
several  designs  are  made.  It  consists  of  a 
set  of  sieves  of  perforated  iron  or  steel  of 
varions  meshes.  Extraneous  matter,  also 
beans,  maize,  &c.,  pass  over  the  top  coarse 
sieve,  the  outsiftings  passing  to  another  sieve 
of  finer  mesh,  through  which  fine  dust,  sand, 
and  seeds  fall,  the  overtails  being  the  cleaned 
wheat,  which  passes  through  an  air-current 
produced  by  a fan  forming  part  of  the  machine, 
and  which  exhausts  a large  quantity  of  light 
dust  and  chaff,  &c.,  &c.  The  wheat  then 
falls  to  the  second  machine,  which  is  a grader 
or  sizer,  dividing  it  into  three,  four,  or  more 
sizes.  Some  engineers  use  sifters  for  graders, 
others,  cylindrical  machines. 

Each  size  of  wheat  passes  into  a separate 
cylinder  of  thick  metal,  having  drilled  or  in- 
dented cavities  close  together. 

What  are  known  as  “Victoria”  cylinders 
have  the  indentations  on  the  outside.  The 
purpose  for  which  these  machines  are  used  is 
to  separate  from  the  wheat,  the  oats,  barley, 
cockle,  and  other  seeds,  stones,  dirt-balls,  &c.. 
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and  generally  all  bodies  of  different  shape 
from  wheat  grains.  They  are  usually  arranged 
in  two  rows,  one  above  the  other,  the  top  row 
extracting  oats,  barley,  and  all  grains  larger 
than  wheat ; the  bottom  row  removing  cockle 
and  all  round  seeds  smaller  than  wheat.  The 
indentations  in  the  top  row  lift  the  wheat,  de- 
positing it  into  a trough  suspended  from  the 
axis  of  the  cylinder,  the  oat  and  barley  escap- 
ing at  the  end.  With  the  lower  cylinders  the 
operation  is  exactly  reversed,  the  indentations 
carrying  up  the  cockle  and  allowing  the  wheat 
to  escape  at  the  end.  Each  cylinder  is  drilled 
to  suit  the  mesh  of  that  part  of  the  grader 
from  which  it  receives  its  supply. 

The  next  part  of  the  process  is  that  of  wash- 
ing. Washing  has  long  been  considerably 
practised  in  France,  especially  in  the  south, 
where  they  wash  all  the  wheats,  whether 
native  or  foreign.  To  a lesser  extent  it  has 
been  practised  in  England ; and  though  with 
us  there  is  slill  a lingering  prejudice  against  it, 
our  leading  firms  are  gradually  adopting  it  as 
a recognized  portion  of  the  wheat-cleaning 
department,  most  of  them,  very  rightly,  using 
washing  machines  for  hard  wheat,  even  if  it 
does  not  contain  any  perceptible  amount  of 
dirt. 

An  ordinary  type  of  washer  consists  of  a 
tank  partly  filled  with  water,  which  is  being 
constantly  changed.  The  wheat  is  delivered 
on  to  the  water  when  the  stones  and  heavy 
particles  sink  to  a receptacle  in  the  tank,  and 
the  wheat  is  carried  on  by  the  water  to  an  in- 
clined worm,  partly  in  and  partly  out  of  the 
water.  That  part  of  the  worm  in  the  water  is 
enclosed  in  a wire  cylinder,  whilst  the  other 
part  revolves  in  an  open  trough.  The  turning 
of  the  worm  breaks  up  the  dirt  balls,  &c., 
which  are  separated  from  the  wheat  by  the 
water,  and  settle  in  the  tank.  The  wheat,  as 
it  is  carried  up  by  the  worm,  is  partially 
separated  from  the  water  in  that  portion  of 
the  worm  outside  the  tank,  and  is  delivered  at 
the  upper  end  of  worm  into  a whizzer,  or 
centrifugal.  Various  illustrations  of  machines 
ate  shown  by  diagrams  on  the  wall ; but  there 
are  other  good  machines  not  illustrated. 

From  the  centrifugal  machine  the  wheat 
passes  into  sacks,  in  which  it  remains  for 
periods  of  from  24  to  36  hours,  during  which 
time  some  of  the  moisture  passes  away  by 
evaporation,  and  some  by  absorption  into  the 
kernel  of  the  wheat. 

It  is  important  that  there  should  be  no 
breaking  or  grinding  action  by  the  machines 
which  precede  the  washer,  or  by  the  washer 
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itself,  or  water  permeates  unduly  to  the  flour 
portion  of  the  berry,  and  is  injurious  to  it  : at 
the  same  time,  there  must  be  sufficient  action 
to  break  the  dirt  balls,  but  without  abrading 
the  bran. 

Wheat-washing  is  an  operation  which  will 
repay  further  experiments.  I am  favoured 
with  letters  from  French  millers,  strongly  re- 
commending its  use  for  all  wheats. 

We  have  now  left  the  washed  wheat  in 
sacks,  and  still  very  humid.  In  the  case  of 
very  hard  wheats,  the  absorption  of  water 
toughens  them,  and  enables  the  break  rolls 
to  produce  larger  bran,  but  it  is  a question 
whether  this  is  the  true  method  of  toughening. 
Even  the  driest  of  wheat  contains  a certain 
per-centage  of  moisture,  and  bakers  do  not 
wish  to  purchase  water  at  2d.  per  pound  whilst 
they  can  procure  it  almost  for  nothing. 

I have  never  tested,  in  actual  work,  the 
method  of  wheat-heating,  originated,  I be- 
lieve, in  America ; and  am  not  aware  whether 
the  system  is  or  is  not  extensively  used  in  that 
country  now.  It  was  tried  by  a few  British 
millers,  but  never  largely  persisted  in. 

The  effect  of  heating  is  to  draw  the  moisture 
from  the  flour,  or  kernel  portion  of  the  berry , 
to  the  skin  or  bran ; and  this  should,  appar- 
ently, benefit  both.  The  heater,  when  used,, 
is  placed  to  precede  the  first  break  roll. 

Instead  of  leaving  the  washed  wheat  in 
sacks,  as  previously  referred  to,  it  is  now  fre- 
quently taken  at  once  into  kilns. 

There  are  several  kilns  in  the  market,  some 
of  which  are  illustrated  on  the  walls.  It  is  my 
firm  opinion  that  those  will  ultimately  be  found 
the  best  which  are  large  or  roomy ; that  is, 
which,  instead  of  holding  a small  quantity  of 
wheat,  and  drying  it  under  a high  temperature 
in  a short  time,  will  hold  a large  quantity ? 
drying  it  under  a lower  temperature  in  a longer 
time. 

In  my  first  paper  on  milling,  read  before  the 
National  Association  of  British  and  Irish 
Millers,  in  1879,  I expressed  myself  as 
follows  : — 

“ Our  native  wheats  I would  strongly  recommend 
being  dried,  when  in  the  condition  in  which  they 
came  to  the  mills  this  year.  Drying  does  not  injure 
the  grain  in  any  way  ; and  if  it  is  wheat  which  has 
been  properly  matured,  and  merely  become  wet  after 
cutting,  it  gives  back  a great  part  of  its  intrinsic 
excellence.  If  the  wheat  is  not  matured,  as  in  the 
case  with  most  of  this  year’s  crop,  drying  does,  to  a 
certain  extent,  mature  it.  Old  native  wheat  is  more 
valuable  than  new,  simply  because  it  has  in  the  stack 


JOURNAL  OF  THE  SOCIETY  01  ARTS. 


[ Match  6,  1891. 


3°+ 


been  subject  to  a slight  warmth  or  sweating — has,  in 
fact,  been  drying. 

“ Wheat,  on  the  ordinary  kilns,  is  subject  to  a heat 
of  from  70  to  100  degrees  Fahrenheit.  The  waste 
varies  from  2\  to  7J  per  cent. ; but  this  year,  from  5 
per  cent,  to  10  per  cent.  : and,  in  the  experience  of 
some  Irish  millers,  from  10  per  cent,  to  15  per  cent. 

“ Do  not  think  that  kilns  are  only  useful  for  drying 
native  wheat.  They  can  be  used  with  advantage  for 
drying  washed  Egyptian  wheat,  and,  by  a slight 
modification,  for  fumigating  heated  wheats.  If  a 
cargo  of  the  latter  be  only  slightly  heated,  the  smell 
may  be  entirely  removed  by  putting  a certain  quantity 
of  sulphur  and  sal  ammoniac  on  a clear  fire,  and 
allowing  the  fumes  to  pass  through  the  wheat.” 

Applying  the  advice  I gave  in  1879  to  the 
present  time,  I should  say  wash  all  your 
foreign  wheat  which  would  not  be  injured  by  the 
water. 

Experts  will  be  thinking  that  I have  over- 
looked the  practice  of  conditioning  hard  and 
soft  wheats  by  mixing  them.  This  is  a very 
easy  system  to  adopt,  but  is  imperfect. 

Years  ago  I advocated  the  separate  rolling 
and  dressing  of  wheats  of  diverse  conditions, 
and  I have  not  changed  my  opinion,  because  it 
is  impossible  to  alter  the  natural  peculiarities 
of  various  wheats  sufficiently  to  make  the 
grinding,  and  more  especially  the  dressing 
process,  uniformly  suitable  for  both.  This 
system  necessitates  mixing  the  flour. 

Having  completed  the  preliminary  cleaning 
of  wheat  containing  large  quantities  of  dirt 
and  stones,  we  come  now  to  the  ordinary 
mixture  of  wheat.  This  is  drawn  off  in  the 
required  proportion  from  the  various  silos,  and 
passes  into  the  final  wheat-cleaning  plant. 

I should  mention  that  this  mixture  is  par- 
tially made  up  of  the  wheat  which  has  been 
through  the  preliminary  wheat-cleaning  plant. 
This  is  an  elaborate  process,  and  rightly  so  ; 
at  the  present  time  it  would  pay  for  greater 
elaboration.  For  example,  the  roller  mills, 
scalpers,  purifiers,  and  dressing  machines  in  a 
mill  of  large  capacity,  are  of  the  same  size, 
speaking  generally,  as  in  a plant  of  medium 
capacity ; whereas  in  a wheat-cleaning  plant 
of  large  capacity,  the  machines,  excepting 
only  the  indented  cylinders,  are  usually  of 
much  larger  size  individually,  but  not  pro- 
portionally so  numerous  as  they  should  be. 
I believe  the  same  advantage  would  be  de- 
rived from  additional  sifters,  separators,  and 
scourers,  as  certainly  is  obtained  by  the  addi- 
tional indented  cylinders ; that  is,  a more 
perfect  operation  would  be  performed. 

Again,  it  is  almost  a universal  practice  to 
run  the  roller  plant  night  and  day  (though 


there  is  an  extra  insurance  charge  for  night 
work) ; but  it  is  almost  as  universal  a prac- 
tice to  run  the  wheat-cleaning  plant  during 
the  daytime  only.  Millers  would  undoubtedly 
benefit  by  running  the  latter  continuously. 

The  modus  ofterandi  of  a wheat-cleaning 
plant  might  be  as  follows  : — 

The  wheat  should  first  be  passed  through 
an  automatic  weigher ; then  over  a magnetic 
separator ; then  to  a grain  separator,  consist- 
ing of  sieves  and  air  currents,  which  extract 
light  and  inferior  grains,  chaff,  seeds,  sand, 
&c.,  which  escape  the  warehouse  separator. 
From  thence  the  wheat  passes  on  to  grading 
machines  to  be  graded  for  the  oat,  barley,  rye, 
and  cockle  cylinders,  described  in  the  pre- 
liminary plant.  This  operation  is  succeeded 
by  a wheat-scourer,  with  a fan  and  exhaust 
trunks  attached,  by  which  means  weavel-eaten 
and  inferior  grains  which  have  broken  up  or 
opened  out  by  the  beaters,  or  branny  particles 
or  chaff  released  from  the  wheat  berries,  are 
all  separated  from  the  wheat.  A second 
scourer  and  aspirator  is  then  used ; then  the 
only  remaining  operation  is  that  of  polishing 
through  brush  machines,  and  weighing  through 
another  automatic  weigher  to  ascertain  what 
has  been  lost  by  cleaning. 

The  Roller  Mill. 

I now  come  to  what  is  looked  upon  as  the 
flour  mill  proper.  In  olden  days  it  was  a 
combined  warehouse,  or  mill.  In  the  present 
day  of  scientific  milling,  a rule  which  should 
always  be,  and  is  observed  in  a few  cases,  is 
that  there  should  be  no  sack  in  the  mill,  and 
no  machine  in  the  warehouse. 

The  first  great  principle  I would  lay  down  for 
successful  flour  milling  is  exactness,  cleanliness 
and  neatness.  It  is  not  only  good  of  itself,  but 
the  training  of  young  master  and  operative 
millers  in  the  observance  of  cleanliness  and 
order,  means  the  cultivation  of  the  habits  of 
exactness  of  all  things  which  will  conduce  to 
making  them  successful  millers.  The  cleanest 
mills,  as  a rule,  belong  to  millers  who  make 
the  best  flour.  A carelessly  kept  mill  is  a bad 
one  for  a baker  to  purchase  from  ; bad  for  an 
insurance  company  to  insure  ; and,  generally, 
an  unprofitable  one  to  the  owner. 

The  usual  depreciation  for  the  wear  and  tear 
of  flour-mill  machinery  should  be  considerably 
increased  in  the  case  of  mills  where  cleanli- 
ness and  general  attention  to  the  machines 
are  not  carried  out. 

The  processes  in  a ordinary  roller  mill  plant 
' are : — 


March  6,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


1st.  The  break  roller  process. 

2nd.  Scalping. 

3rd.  Purifying  (which,  however,  is  preceded 
by  some  dressing  and  grading). 

4th.  The  smooth  roller  plant. 

3th.  The  dressing  process. 

Break  Rollers. 

A French  miller,  after  a recent  tour  of 
English  roller  mill  inspection,  told  me  that  he 
thought  our  weak  point  was  the  overcrowding 
of  our  machines.  And  there  is  much  truth  in 
this  statement. 

Recent  controversy  in  the  department  under 
discussion  has  foreshadowed  advantages  to  be 
gained  by  decreasing  the  number  of  breaks, 
My  first  mill  was  erected  on  the  four  break 
system  ; a fifth  break  was  then  added  with 
apparent  advantage,  and  then  a sixth  with 
like  results.  The  modern  four  break  advocate 
will  acknowledge  this,  but  will  no  doubt  say  he 
also  would  have  added  the  two  machines,  but 
divided  their  work  between  the  second  third, 
-and  fourth  breaks.  But  I always  found  that 
with  only  four  breaks,  the  steps  of  reduction 
had  to  be  so  decided  that  the  thick  portion  of 
the  roller  corrugation  had  to  enter  the  wheat 
deeply,  causing  an  undue  amount  of  break 
flour  to  be  made ; and  this  I found  in  a less 
degree  with  five  breaks.  I erected  two  mills 
with  seven  breaks,  but  found  no  advantage 
over  six.  The  estimated  gain  in  four  breaks, 
if  made  at  all,  certainly  accrues  from  lessen- 
ing the  number  of  elevatings,  scalpings,  and 
spoutings,  and  the  consequent  reduction  of  the 
general  pulverisation  of  the  material,  while 
branny  particles  are  present.  It  is  probable 
that  the  conversion  of  the  first  break  roller  into 
a machine  which  is  to  do  work  nearly  approxi- 
mating to  the  old  second  break,  may  be  sanc- 
tioned. In  our  English  early  days  of  roller 
milling,  the  miller  at  once  appreciated  the 
advantages,  as  he  thought,  of  the  first  break 
process,  and  frequently  added  the  machine  to 
precede  his  millstones,  and  immediately 
thought  he  saw  a great  improvement  of  his 
flour.  But  how  could  there  be  a great  im- 
provement, when  all  he  had  succeeded  in 
doing  was  removing,  say,  £ per  cent,  of 
inferior  flour  ? 

Replying,  in  1883,  to  an  able  millstone  ad- 
vocate (since  become  an  ardent  roller  convert, 
but,  at  the  time,  only  shaken  in  his  faith  to  the 
extent  of  the  first  break),  I said,  “ My  opinion 
is,  that  this  first  break  question,  which  is 
receiving  so  much  attention,  is  very  much 
exaggerated  by  those  who  have  looked  at  the 
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first  break  flour.  A great  part  of  the 
interior  coloured  flour  is  made  in  the  last 
break;  but  every  \ per  cent,  of  low  grade 
flour  which  can  be  separated  from  the  good, 
should  be  so  separated.” 

The  constructive  features  of  roller  mills  would 
repay  careful  examination ; but  as  other 
departments  are,  in  my  opinion,  more  im- 
portant, and  time  is  pressing,  I pass  them  by, 
hoping,  however,  that  they  will  be  discussed 
by  any  person  who  desires  to  do  so. 

Scalping. 

This  is,  of  itself,  an  important  part  of  the 
manufacture,  frequently  overlooked  in  the  early 
days  because  of  the  ease  with  which  the 
machines  do  their  work,  and  the  compara- 
tively little  attention  they  require.  The  great 
object  to  be  kept  in  view  is  to  procure  flour  of 
the  best  obtainable  quality ; to  make  as  little 
of  it  as  possible,  and  to  send  none  of  it  to  the 
succeeding  break  roller  mill. 

The  machines  for  effecting  this  object  at 
present  maybe  said  to  be  of  the  three  following 
classes : — 

Reels  of  various  designs,  including  inter- 
elevator reels. 

Sifters,  having  a rotary  or  reciprocating 
motion  ; and 

Spout  scalpers,  which  take  the  form  of 
an  inclined  frame  covered  with  perforated 
metal  on  the  bottom.  The  amount  of  inclina- 
tion in  the  spout  scalper  varies  with  each 
succeeding  break,  and  is  such  that  the  natural 
angle  of  repose  of  the  material  is  only  slightly 
exceeded,  thus  causing  a very  gentle  action. 

Scalpers  are  rarely  used  for  the  last  reduc- 
tion, most  firms  adopting  the  centrifugal 
dressing  machine.  But  I now  want  you  to 
consider  with  me  the  best  machine  for  scalping 
all  the  previous  breaks. 

The  old-shape  hexagonal  reel,  with  deep 
rails  acting  as  lifters,  carrying  much  of  the 
broken  wheat  high  up  in  the  cylinders,  and 
dropping  it  on  to  the  wire,  was  very  objection- 
able ; whereas  a cylindrical  reel  of  the  same 
size  was  so  gentle  in  its  action  as  to  cause 
floury  overtails.  1,  therefore,  from  the  first, 
used  hexagonal  reels,  with  rails  shaped  to  fill 
up  the  angles  but  not  to  act  as  lifters.  It 
would  have  been  better  had  I made  cylindrical 
reels  of  large  dimensions. 

Inter-elevators  claim  to  have  a very  gentle 
action,  and  to  occupy  but  a small  space  ; but 
I cannot  speak  of  them  from  experience. 

Rotary  sifter  scalpers  are  used  by  several  of 
the  principal  engineers ; and  sifter  scalpers 
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with  the  ordinary  reciprocating  action  are 
used  in  some  mills.  In  my  opinion  rotary 
sifter  scalpers  offer  no  advantage  over  reels 
such  as  those  I describe,  the  agitation  on 
rotaries  being  greater  than  on  cylindrical  reels. 
Anyone  doubting  this  should  watch  the  two 
machines  at  work.  In  both  cases,  of  course, 
the  heavy  particles  gravitate  to  the  cover  ; but 
whilst  in  the  cylindrical  reel  the  product  can 
scarcely  be  seen  to  move,  except  that  it  flows 
gently  on  towards  the  tail ; in  the  rotary 
there  is  a very  considerable  agitation  of  pro- 
duct against  itself  and  against  the  sides  of  the 
sifter. 

The  “ spout”  scalper,  inasmuch  as  it  is 
not,  I believe,  used  after  the  fourth  break, 
unless  with  the  addition  of  a “jumper” 
motion,  evidently  is  a machine  of  very  gentle 
action. 

As  a means  of  preventing  an  excess  of  break 
flour  of  inferior  quality,  nothing  has  been  so 
beneficial  as  the  substitution  of  perforated 
metal  for  wire  as  the  sifting  medium. 

To  send  no  flour  to  the  succeeding  roller 
mill  requires  a certain  amount  of  agitation  : 
to  make  the  least  per-centage  of  flour  suggests 
the  gentlest  admissible  treatment.  To  obtain 
good  flour  demands  quick  separation  from 
contact  with  branny  particles,  and  no  scouring 
action. 

Millers  should  watch  this  portion  of  the 
process  more  closely  than  they  do.  Very  few 
of  them  know  what  per-centage  of  break-flour 
they  produce ; or,  in  other  words,  how  much  of 
the  semolina  they  make  into  flour  before  puri- 
fying. 

Purifying. 

In  primitive  times,  this  process  consisted  of 
a few  dexterous  turns  of  a hand  sieve  by  the 
miller,  and  then  of  skimming  off,  by  the  hand, 
the  inferior  products  which  had  collected  above 
the  good  semolina  at  the  bottom  of  the  sieve. 

Purifying  has  probably  required  and  received 
more  attention,  and  been  more  experimented 
with,  than  any  other  department  of  milling. 
Even  smooth  rolls  will  rub  some  inferior  flour 
off  branny  particles,  therefore  it  is  important 
to  have  the  semolina  and  middlings  as  pure  as 
possible  before  each  rolling. 

I purpose  describing  first,  four  representative 
machines,  of  which  I have  been  favoured  with 
illustrations,  and  then  revert  to  a general 
examination  of  purifying.  Naming  the 
machines  in  order  of  seniority,  they  are 
the  “Reform,”  “Victoria,”  “ Koh-i-Nor,” 
and  “ Omega.” 


The  “Reform.” — The  features  which 
strike  me  as  being  the  best  in  the  “ Reform  ” 
are  the  set  of  cross  troughs  suspended  above 
the  sieve,  extending  from  head  to  tail  of  the 
latter,  and  a woollen  dust  collector  and  air 
distributor.  The  troughs  are  an  admirable 
device.  The  air,  as  it  goes  upward  towards 
the  exhaust  fan,  laden  with  all  inferior  particles 
sufficiently  light,  passes  between  the  troughs, 
and  then  suddenly  expands,  depositing  the 
heavier  particles  in  the  troughs,  from  whence 
they  escape  by  means  of  longitudinal  troughs 
at  each  side  of  the  sifter. 

The  fan  on  this  machine  has  sufficient  power 
to  draw  up  to  these  troughs  material  which 
otherwise  might  descend  to  the  sieve  (as 
explained  in  my  later  remarks),  and  mix  once 
more  with  the  stock,  and,  by  overcrowding  or 
accident,  escape  through  the  sieve  with  the 
pure  middlings.  I am  greatly  in  favour  of  any 
system  which  will  prevent  the  latter  occurrence. 

The  “ Victoria .” — The  “Victoria”  is  de- 
cidedly a new  departure,  inasmuch  as  it  dis- 
penses with  the  dust  room.  The  fan  can  be 
seen  slowly  revolving  and  blowing  the  air  into 
the  open  mill.  Any  light,  flocculent,  or  dusty 
matter  which  might  be  in  the  middlings  is 
deposited  within  the  case  of  the  machine. 
Another  novel  feature,  first  introduced  into 
this  machine,  is  the  placing  of  a set  of  nozzle 
trays  almost  close  to  the  silk,  so  that  with  a 
small  quantity  of  air  an  intensified  current 
may  be  produced  in  the  nozzles  themselves, 
sufficient  to  raise  the  impurities. 

The  inventor  has  so  arranged  the  nozzles 
that  no  particles  can  traverse  the  silk  without 
passing  under  a sufficient  number  of  them  to 
effect  complete  purification. 

The  proximity  of  the  nozzles  to  the  silk  is 
an  assurance  that  this  intensified  current  is 
actually  operating  through  the  silk  meshes. 
Another  advantage  (referred  to  in  my  general 
remarks  on  purifying)  in  the  proximity  of  the 
nozzles  to  the  sieve  is  that  no  sooner  is  a 
branny  particle  lifted  from  the  silk  than 
it  is  safely  deposited  in  the  shelter  of  the 
nozzle  tray. 

The  “ Koh-i-nor.” — The  “ Koh-i-nor  ” is 
also  of  novel  construction,  very  different  in  ap- 
pearance to  any  other  machine.  It  consists  of 
a tapered  sieve,  becoming  narrower  at  the  tail 
end.  Like  the  “ Victoria,”  its  fan  blows  direct 
into  the  mill,  and  yet  without  blowing  dust 
into  it,  all  the  light  matter  remaining  in  the 
machine.  The  claim  made  for  the  tapered 
sieve  is  that  as  the  middlings  or  semolina  con- 
tinually decrease  in  quantity  as  they  flow 
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onward  towards  the  tail,  the  narrowing  of  the 
silk  insures  a continuation  of  the  same  thick- 
ness of  feed  as  at  the  head  of  the  machine, 
thus  securing  the  opportunity  for  the  gravita- 
tion towards  the  silk  of  the  heavier  particles, 
the  lighter  floating  on  the  top.  As  the  sieve 
narrows,  the  platforms  (as  they  are  called)  on 
each  side  widen,  leaving  ample  room  for  the 
settlement  of  the  material  drawn  off  the  sieve. 
I have  not  worked  this  machine  practically. 

The  “ Omega." — This  purifier  has  crossed 
troughs  above  the  silk,  somewhat  after  the 
“Reform”  style,  but  its  fan  blows  straight 
into  the  mill  floor,  like  the  two  last  machines. 
The  troughs  are  gradually  tapered  down  to  a 
sharp  edge  close  to  the  silk,  so  that  almost 
immediately  after  the  particle  is  raised  off  the 
silk  by  the  air,  it  gets  into  a gradually  increas- 
ing current,  which  ensures  its  being  lifted  into 
the  troughs.  The  latter,  I should  say,  do  not 
vibrate  with  the  silk,  but  are  stationary,  and 
swept  out  continuously  by  an  automatic  brush. 

Another  distinct  feature  of  this  machine 
is  a bend  upwards  toward  the  tail  end.  The 
effect  of  this  is  to  check  the  flow  of  the 
middlings  (which,  of  course,  ere  reaching  it, 
have  become  less  in  quantity  than  at  the  head), 
ensuring  a good  covering  of  stock  on  the  sieve 
until  the  tail  is  reached,  allowing,  as  in  the 
case  of  the  “ Koh-i-Nor,”  of  the  gravity  opera- 
tion coming  into  action. 

The  overtails  of  the  machine  pass  through  a 
gravity  purifier,  which  catches  any  light  par- 
ticles that  may  have  escaped  the  exhaust  on 
the  sieve. 

In  making  a few  general  remarks  on  puri- 
fying, I would  say  that  good  purification  can 
be  effected  in  various  ways.  I have  seen 
striking  illustrations  of  this  in  southern  Europe, 
semolina  and  middlings  of  the  most  perfect 
description  are  procured  from  purifiers  which, 
apparently,  are  most  unscientifically  and  im- 
perfectly constructed.  In  some  of  them  the 
only  attempts  at  an  air- current  are  applied  by 
bellows  puffing  little  jets  of  air  under  the  sieve, 
and  at  some  considerable  distance  apart.  In 
others  a fan  is  used,  also  blowing  air  through 
the  sieve  from  below,  but  with  no  attempt  to 
make  the  air-current  equal  throughout  the 
entire  length. 

The  principal  care  of  the  miller  is  to  have  a 
sufficiently  thick  feed  on  the  sieve.  The  silk 
at  the  head  is  fine,  so  that  very  little  material 
escapes  through  it,  and  in  this  way  time  is 
gained  for  gravitation  to  take  place,  the  purest 
middlings  getting  to  the  bottom,  the  inferior 
or  larger  particles  floating  at  the  top ; in  fact, 


the  purification  is  almost  entirely  achieved  by 
gravitation.  This  is  a point  we  should  not 
lose  sight  of,  and  is  to  a certain  extent  pro- 
vided for  in  the  “ Koh-i-Nor”  and  “ Omega  19 
machines. 

When  I made  purifiers,  I arranged  a “ cut- 
off” from  the  tail  sheet  to  the  head  of  the 
machine,  which  effected  this  purpose. 

I have  often  heard  millers  say,  “ Purify 
semolina  and  middlings  thoroughly  in  the 
early  stages,  and  the  stock  will  then  be  pure 
throughout.”  This  is  a fallacy.  Purifying 
should  follow  each  smooth  roll  reduction.  Of 
course,  purify  as  well  as  possible  at  all  stages  ; 
and  if  the  break  roller  mills  would  make  only 
two  products — pure  middlings  and  pure  offal — 
it  would  be  an  easy  matter  ; but  the  flour-pro- 
ducing particles  adhere  firmly  to  the  branny  ; 
and,  down  to  the  last  smooth  roll  reduc- 
tion, a separation  is  being  made  by  the 
rolls,  but  a difficult  problem  left  for  the 
purifier.  In  fact,  each  purifier  has  to  treat  a 
product  made  up  of  a certain  portion  of  pure 
middlings,  a middle  quality,  i.e.,  a product 
consisting  of  middlings  adhering  to  offal,  and 
finished  or  pure  offal.  The  first,  with  care, 
comes  through  the  silk  easily  ; the  third  should 
be  taken  away  without  much  difficulty  ; but  it 
is  the  medium,  of  most  diverse  shapes  and 
gravity,  which,  going,  by  overcrowding  or 
accident,  partly  either  with  the  first  or  third, 
gives  imperfect  results. 

Millers  are  usually  careful  to  have  the  offal 
clean ; so  the  best  middlings  are  not ; and  I 
want  to  point  out  why.  Semolina  and 
middlings,  of  too  wide  a range  of  sizes,  are 
fed  on  to  each  purifier,  which  is  a great  mis- 
take, and,  while  this  is  persisted  in,  purifica- 
tion will  not  be  perfect.  Supposing  even  the 
various  sized  particles  were  of  the  same 
gravity,  a similar  air  current  for  all  sizes 
would  not  answer,  a proportionately  stronger 
draught  being  required  for  the  larger  than  for 
the  small  particles  ; and  when  it  is  considered 
that  the  particles  are  of  a very  varying  gravity, 
the  difficulty  is  increased.  To  put  it  briefly, 
the  products  to  be  purified  should  be  graded 
into  far  more  sizes  than  at  present,  by  grading 
machines  placed  on  the  floor  above  the  puri- 
fiers. The  result  would  then  be  pure  middlings 
through  the  silk  ; medium  quality,  as  overtails, 
for  the  next  smooth  roll  reduction  ; and  offal 
in  the  troughs.  At  present,  with  the  products 
of  divers  sizes,  the  purifier  is  clothed  as  a 
grader.  Each  varying  sheet  of  silk  demands 
a varying  air  current,  the  latter  increasing 
with  each  silk  towards  the  tail ; and  then  what 


308 


JOURNAL  OF  THE  SOCIETY  Of  ARTS. 


[March  6,  i8gi. 


happens  is,  that  the  medium  quality  which 
overtails  from  the  head  sheets,  will,  some  of 
it,  be  taken  up  into  the  troughs,  when  it  comes 
to  be  subjected  to  the  stronger  draught  lower 
down  the  sieve  ; and  it  will  mix  with  some 
inferior  products  from  these  lower  sheets, 
although  the  air  current  on  the  latter  is 
frequently  less  than  it  should  be  for  the  heavy 
middlings,  which  have  to  be  treated  on  its 
•coarser  meshes. 

Another  cause  of  imperfect  results  is  that 
small  impure  particles,  in  a certain  proportion, 
.are  accidentally  pushed  through  the  coarse 
silk,  in  spite  of  the  air  currents  which,  towards 
the  end,  become  partially  naked. 

The  overtails  from  most  purifiers  I find  con- 
tain some  pure  offal ; and  as  this  offal  has 
come  the  whole  length  of  the  silk,  it  is  clear 
that,  as  I said  before,  a certain  proportion  has 
probably  passed  through. 

It  is  undeniable  that  it  is  a practice  to 
re  - purify  outsiftings,  or  overtails,  or  the 
troughs  or  tray  products.  The  practice  varies 
in  different  mills,  and,  usually,  these  products 
irom  several  purifiers  are  sent  on  to  one, 
making  still  a wider  range  of  sizes,  and  im 
posing  a more  impossible  demand  on  the 
purifiers. 

It  would  require  a separate  paper  to  discuss 
this  matter  in  detail ; but  if  such  a system  as 
I have  sketched— of  grading  machines  pre- 
ceding the  purifiers — were  carried  out  in  a 
.new  mill,  it  would  not  add  inordinately  to 
the  cost,  and  would  insure  a more  perfect 
result. 

The  advantage  of  the  troughs  and  trays 
"being  close  to  the  silk,  is  very  great.  In 
watching  an  old  purifier  with  the  valves 
.high  above  the  silk,  particles  can  be  con- 
stantly seen  starting  upwards  towards  the 
fan ; when,  suddenly  they  fall  on  to  the 
silk  again,  and,  of  course,  sometimes  through 
it.  This  is  probably  caused  by  a branny 
piece  having  a particle  of  good  middlings 
at  one  end  or  side,  which,  after  a time,  ex- 
ercises the  power  of  its  weight  by  an  arrow- 
head kind  of  action,  and  brings  it  down, 
sometimes  through  the  silk  with  the  best 
middlings.  In  the  new  machines,  these  pieces 
are  taken  almost  instantly  into  their  place  of 
rest  in  the  troughs  or  nozzle  trays. 

Until  grading  is  adopted,  as  I suggest,  it 
seems  to  me  that  the  modern  purifier  requires 
another  chamber,  which  would  give  the  follow- 
ing results,  and  obviate  re-purifying:  — 

A first  quality,  as  pure  outsiftings. 

A second  quality,  as  good  overtails. 


A third  quality  in  the  first  troughs,  nozzle 
trays,  or  platforms. 

Offals,  in  a second  range  of  these  ap- 
pliances, and 

Stive  in  the  usual  chamber. 

I mention  these  matters  to  prepare  millers 
for  the  fact  that  new  mills  must  be  more  and 
more  elaborate,  and  the  machines  still  more 
scientifically  made  and  handled. 

The  advantages  of  the  present  purifiers, 
from  an  insurance  point  of  view,  are  in- 
calculable. 

Explosions  in  mills,  as  far  as  I have  been 
able  to  ascertain,  never  occur  in  air  trunks 
leading  to  rooms.  Any  spark  from  a naked 
lamp,  or  other  cause,  does  not  produce  an  ex- 
plosion until  reaching  the  great  dust  cloud  in 
the  stive-room.  Insurance  companies  fear  that 
the  purifier  room,  with  the  fans  blowing  direct 
into  it,  will  become  a huge  dust  room;  but  the 
miller  would  not  allow  that.  If  flour  were 
coming  on  to  the  purifiers,  and  the  fans  were 
blowing  it  into  the  old  stive-room,  no  one 
would  see  it,  and  an  explosion  might  take 
place.  But  the  moment  any  flour  appeared  in 
the  purifier  floor,  the  men  in  charge  would  see 
immediately  that  something  was  wrong  in  the 
dressing  department,  and  the  irregularity 
would  be  rectified  at  once,  and  an  explosion 
prevented. 

Gentlemen  from  insurance  offices,  who  have 
recently  consulted  me  about  these  matters, 
have  had  my  opinion,  as  above  expressed, 
plainly  pointed  out  to  them. 

Smooth  Roller  Process. 

I must  pass  over  this  part  of  the  process, 
owing  to  want  of  time,  with  a very  few  words. 
Great  responsibility  rests  on  the  maker,  that 
he  shall  construct  absolutely  true  rolls,  running 
in  absolutely  true  bearings,  which  latter  should 
be  so  accurately  adjusted  that  the  rolls  cannot 
rattle  in  the  bearings,  or,  as  it  were,  hammer 
against  the  middlings  being  rolled.  When 
this  occurs,  the  ground  product  is  a mixture 
of  flakes  and  granular  meal,  neither  of  which 
will  make  flour  properly. 

Flour  Dressing. 

The  proportion  of  flour  produced  from  good 
wheat  is  from  70  to  73  per  cent.  If  you 
will  examine  even  the  finest  offals  under  a 
magnifying  glass,  you  will  see  that  the  parti- 
cles are  larger  than  the  flour  particles,  “ As 
fine  as  flour,”  like  “ As  jolly  as  a miller,”  is 
a recognised  proverb.  It  is,  therefore,  evident 
that  the  finer  the  meshes  of  the  dressing 
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cloth  through  which  the  flour  can  be  in- 
duced to  pass,  the  smaller  the  per-centage 
of  offal  which  would  escape  with  it ; in  other 
words,  the  purer  will  be  the  flour. 

I have  given  an  indication  of  the  various 
flour-dressing  machines  in  an  earlier  part  of 
my  paper,  and  time  does  not  admit  of  my 
going  into  every  detail  of  their  construction. 
Of  course,  silk  cloth  is  the  dressing  medium 
in  all  of  them,  and  reels  or  centrifugals  are  the 
most  usual  machines.  In  both  these  types, 
the  material  being  dressed  is  impelled  in  the 
latter  case,  and  falls  in  the  former  against 
the  silk  obliquely  ; and  owing  to  this  oblique 
direction  of  the  flight  of  the  particles  towards 
the  silk  cover,  they  would  not  pass  freely 
through  unless  the  silk  meshes  were  consider- 
ably coarser  than  would  have  sufficed  if  the 
flour  particles  had  been  impelled  in  a direct 
line  towards  them.  This  is  no  new  theory. 
Professor  Kick,  with  whom  I passed  an  in- 
structive day  at  the  University  of  Prague 
several  years  ago,  and  to  whom  I am  indebted 
for  some  kind  communications,  gives  it  as  his 
opinion  that  no  alteration  in  the  form  of 
centrifugal  beaters  will  effect  a cure.  They 
can  never,  he  says,  “effect  an  improvement.” 

A recently  patented  dressing  machine,  called 
the  “ Impact,”  has  been  introduced,  which,  so 
far  as  I have  been  able  to  see  from  work  being 
done,  certainly  does  approximate  to  the  desired 
end. 

The  effects  in  the  manufacture  of  pure  flour, 
which  can  be  produced  by  securing  a workable 
result  from  a dressing  machine  that  impels 
the  flour  in  a direct  line  towards  the  spaces  in 
the  silk  cloth,  instead  of  obliquely  against  the 
strands,  will  be  most  valuable  and  far  reach- 
ing. In  some  districts,  coarsely  dressed  flour 
is  preferred ; but  it  is  difficult  to  procure  it 
pure,  especially  in  the  lower  grades.  A 
machine  of  the  description  foreshadowed  would 
make  it  possible  to  obtain  an  equally  granular 
flour  through  silks,  probably  three  or  four 
numbers  finer  than  those  used  on  the  present 
machines. 

Summing  Up. 

I have  brought  forward  two  incidental,  but 
very  important  matters,  namely,  the  insurance 
of  mills,  and  the  importation  of  dirty  foreign 
wheat.  The  technical  points  I have  submitted, 
and  which  I hope  will  be  discussed,  are  princi- 
pally— 

Wheat  washing  and  drying. 

Scalping. 

Purifying. 


Flour  dressing. 

In  conclusion,  I may  express  my  delight  at 
the  position  of  British  milling  now,  as  com- 
pared with  the  time  prior  to  the  introduction  of 
the  roller  system.  Then,  all  was  misgiving 
and  distrust.  Now,  millers— both  employers 
and  employes — have  a knowledge  of  the  most 
advanced,  namely,  English  milling.  They 
study  the  science  of  it  thoroughly ; they  work 
out  the  practice  of  it  persistently ; and  ara 
determined  that  British  milling  shall  equal,  if 
not  surpass,  the  milling  of  any  other  nation  in. 
the  world. 

To  illustrate  the  ideas  I have  just  placed 
before  you  of  a good  building,  but  circum- 
scribed a little  owing  to  the  limits  of  space,  I 
have  brought  with  me  plans  of  a very  large 
mill  which  I have  recently  designed  for  Messrs. 
James  Tucker,  Limited,  of  Cardiff.  It  con- 
tains every  requirement  of  manufacture,  and 
also  includes  workmen’s  dining,  smoking,  and 
reading  rooms,  hot  and  cold  plunge  baths, 
and  lavatories.  The  mill  throughout  is  well 
ventilated,  and  all  the  windows  can  be  easily 
cleaned  outside  as  well  as  in  ; and  every  room 
will  be  heated  in  cold  weather,  this  latter 
arrangement  not  only  being  a comfort  to  the 
men,  but  of  great  assistance  towards  good 
and  uniform  milling. 

I am  indebted  for  the  following  to  the  firms 
stated  below 

Drawings. 

W.  R.  Dell  & Son,  drawing  of  “ Victoria  ” 
brush  machine. 

Grain  Storage  Company,  Liverpool,  plans  of 
silos. 

Higginbottom  & Co.,  Liverpool,  drawings  of 
“ Victoria  ” purifier. 

Hind  & Lund,  Atlas  Works,  Preston,  draw- 
ing of  4-roller  mill. 

Thomas  Robinson  & Son,  Limited,  of  Roch- 
dale, drawings  of  Parkinson’s  “Koh-i-Nor” 
purifier,  and  Mallinson’s  wheat-drying  kiln. 

Institution  of  Mechanical  Engineers,  draw- 
ings of  Simon’s  “ Reform  ” purifier,  lent  by 
kind  permission  of  the  Council. 

E.  R.  and  F.  Turner,  Ipswich  and  London, 
drawing  of  centrifugal  dressing  machine. 

Messrs.  Van  Gelder  & Co.,  Liverpool, 
drawing  of  wheat-washing  machine  and 
“tornado  ” dust  catcher. 

Messrs.  James  Walworth  & Co.,  Bradford, 
drawing  of  wheat  washer  and  drying  kiln. 

Drawings  of  Carter’s  4-roller  mill,  “ Carter 
and  Zimmer  ” sorters,  and  of  James  Tucker’s 
(Limited)  Flour  Mills,  Cardiff. 
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Models  and  Samples. 

Blackmore  & Co.,  Wandsworth,  seamless 
bolting  cloth. 

Bryan  Corcoran,  junr.,  London,  model  of 
millstone  in  frame,  with  driving  gear ; samples 
of  wire  for  dressing  machines  ; silk  dressing 
cloth  ; and  some  specimen  pieces  of  millstone. 

W.  E.  Dell  & Son,  London,  fluted  roll. 

Higginbottom  & Co.,  Liverpool,  model  of 
nozzles. 

Mons.  Lautier,  of  Marseilles,  samples  of 
middlings  purified  by  old-fashioned  purifiers. 


DISCUSSION. 

Mr.  G.  Chitty  (Dover)  said  he  had  listened  with 
great  interest  to  the  paper,  the  more  so  as  his  mill 
was  run  mainly  with  machinery  furnished  by  Mr. 
Carter,  which  had  proved  so  satisfactory  that  hardly 
any  alterations  had  been  needed  since  the  engineers 
left. 

Mr.  Stringer  (Manchester)  said  he  much  ad- 
mired the  tact  and  courtesy  with  which  Mr.  Carter 
had  dealt  with  the  machines  of  rival  manufacturers. 
He  could  thoroughly  endorse  one  point  on  which 
stress  had  been  laid,  viz.,  the  difficulties  of  fire  in- 
surance. The  firm  to  which  he  belonged  had  paid 
great  attention  to  this  matter,  and,  within  the  last 
six  months,  had  laid  three  papers  before  insurance 
offices  with  a view  of  getting  them  to  change  their 
irrational  tariff  to  some  system  which  would  dis- 
courage fires  in  flour  mills.  The  present  tariff 
penalised  things  which  entailed  no  risk  at  all,  whilst, 
if  a miller  literally  followed  the  directions  of  the 
tariff  offices,  he  would  be  more  liable  to  fires  than  if 
he  disregarded  them  altogether.  The  rates  ought  to 
be  placed  on  the  risk  of  fire,  but  they  were  placed 
on  machinery,  putting  the  engineer  in  this  dilemma, 
that  if  he  followed  the  tariff,  he  made  the  mill  very 
liable  to  fire ; but  if  he  neglected  the  rules  and 
followed  his  common  sense,  the  tariff  offices  would 
not  insure  the  mill.  The  question  of  purification 
was  very  important,  and  the  different  types  and 
features  of  purifiers  had  been  well  described.  Mr. 
Carter  had  truly  said  that  the  difficulty  lay  in  separat- 
ing the  semi-good  stuff,  and  in  this  respect  there  was 
a distinct  difference  in  different  machines.  The 
system  on  which  the  “Reform”  worked  was  to 
lift  the  material  and  separate  the  medium,  and  put 
it  into  the  troughs.  To  do  this  a sufficiently  strong 
current  of  air  was  required,  but  the  shape  of  the 
troughs  had  nothing  to  do  with  it.  Long  and  pro- 
tracted experiments  had  shown  that  it  was  impossible 
to  get  a sufficient  current  to  lift  the  impurities, 
and  at  the  same  time  blow  the  air  directly  into  the 
mill  free  from  dust.  You  must  either  lift  only  the 
offal  and  let  the  semi-light  material  fall  down  to  come 


through  the  tails,  or  through  dead  sheets,  or  flow 
over  the  tail  with  the  good  of  the  same  size,  or  lift  it 
in  the  purifiers.  In  the  old  “Reform  ” only  sufficient 
draught  to  lift  the  pollards  was  employed,  floating 
the  other  along,  and  only  the  good  stuff  went 
through.  In  the  latter  machines  the  tails  were 
equally  pure  with  that  which  went  through  the  silk. 
With  regard  to  drying  wheat,  his  opinion  was  that 
you  should  have  as  thin  a layer  as  possible,  and  dry 
it  as  slowly  or  as  quickly  as  you  liked  without  injur- 
ing the  berry.  If  you  had  a layer  of  wheat  several 
inches  thick,  he  always  found  the  under  layer  would 
part  with  its  moisture  to  that  which  lay  above  it,  but 
if  you  had  only  one,  in  the  moisture  came  away  with 
less  trouble,  less  heat,  and  more  effectually. 

Mr.  W.  Rawlings  said  one  would  imagine 
from  the  last  speaker’s  remarks  that  fire  offices 
desired  flour  mills  to  be  inflammable.  The  fact  was 
that  no  sooner  was  a machine  legislated  for  by  the 
offices,  and  a certain  charge  made  for  it,  than  a 
similar  one  practically,  but  under  another  name,  was 
introduced,  which  they  were  told  was  not  the  one 
rated  and  ought  not  to  be  charged  for.  He  should 
like  to  know  Mr.  Carter’s  opinion  as  to  the  compa- 
rative inflammability  of  dust  coming  from  millstones 
and  from  the  roller  process.  He  had  practically 
condemned  the  rotary  sifters,  but  he  should  like  to 
hear  his  opinion  whether  the  danger  of  bran  dusters 
was  not  minimised  by  the  rotatory  sifter  if  brushes 
were  not  used.  Some  offices  thought  such  a machine 
should  be  charged  for. 

Mr.  H.  J.  Davis  thought  the  roller  system  ofmilling 
was  introduced  because  now-a-days  everyone  wanted 
everything  pure,  and,  with  the  millstones,  it  was  im- 
possible to  get  the  flour  out  without  getting  some  of 
the  bran  as  well.  The  bran  was  separated  by  friction, 
and  by  the  friction  some  of  the  branny  particles  were 
rubbed  off  and  incorporated  with  the  flour.  So  it 
was  with  the  roller  miller,  if  you  made  flour  in  the 
first  breaks,  it  was  impossible  to  avoid  some  bran 
being  mixed  with  it.  The  object,  therefore,  was  to 
make  by  the  first  process,  not  flour,  but  middlings 
and  semolina,  which  were  purified  from  the  branny 
particles  before  going  to  the  smooth  rolls  to  be 
ground  into  flour.  The  insurance  question  had  always 
been  a sore  point  with  engineers  and  millers,  mainly 
because  the  insurance  offices  did  not  know  what  was 
really  dangerous.  It  always  seemed  to  him  that  they 
were  anxious  to  get  something  they  could  make  a 
charge  for;  and,  whenever  a new  machine  came 
out,  up  went  the  tariff.  The  so-called  dustless  puri- 
fiers were  a great  boon  to  the  insurance  offices,  for 
they  certainly  minimised  the  risk.  Certainly,  95  per 
cent,  of  the  fires  he  had  known  of  in  flour  mills 
originated  in  the  stive-room ; and  as  with  purifiers  no 
stive-room  was  required,  all  those  fires  would  be 
abolished.  Mr.  Stringer  said  it  was  difficult,  if  not 
impossible,  to  purify  properly,  and  send  the  air  free 
of  dust  into  the  mill ; but  that  was  a difficulty  some 
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engineers  thought  they  had  got  over,  and  in  a simple 
manner.  The  manner  of  doing  it  was  shown  in  the 
cross-section  on  the  wall ; the  width  of  the  sieve  was 
only  half  that  of  the  breadth  of  the  machine,  and 
therefore  the  sieve  had  double  the  quantity  of  air 
through  it  which  it  would  have  if  it  were  the  whole 
width.  By  that  means,  the  middlings  were  made 
perfectly  pure,  and  yet  the  exhaust  was  free  from  dust. 

Mr.  H.  Human  (Guardian  Fire-office)  said  it  was 
interesting  to  hear  that  95  per  cent,  of  fires  occurred 
through  stives,  and  yet  from  recent  statistics  in 
some  milling  papers  it  appeared  that  our  of  234  fires 
which  had  occurred  during  the  last  fourteen  years, 
the  causes  of  about  70  per  cent,  were  unknown.  An- 
other important  point  was  the  large  proportion  which 
took  place  between  six  in  the  evening  and  six  in  the 
morning ; other  statistics  showed  that  rather  more  than 
half  occurred  when  the  mill  was  not  at  work.  He  be- 
lieved there  was  a great  difference  of  opinion  amongst 
millers  as  to  the  advantages  or  dangers  of  stives,  but 
from  the  fire-office  point  of  view  he  should  imagine 
there  was  less  danger  of  explosion  if  the  dust  were 
in  the  stive  than  when  it  was  in  the  mill  itself. 
Purifiers  were  said  to  be  advantageous  to  the  fire- 
offices,  but  if  they  were  not  working  properly  they 
would  be  discharging  flour  dust  into  the  room,  and 
then  the  whole  mill  became  a gigantic  stive.  If  the 
miller  saw  this  he  would,  of  course,  try  to  stop  it, 
but  at  night  it  was  very  difficult  to  see  this  fine  dust. 
The  question  of  lighting,  therefore,  was  very  im- 
portant in  connection  with  purifiers,  for  if  the  air 
became  charged  with  fine  dust,  and  a light  were 
taken  in,  an  explosion  might  take  place.  It  was 
evident  that  the  risk  of  fire  in  mills  was  considerable, 
and  he  was  inclined  to  think  that  instead  of  having  a 
low  normal  rate,  and  a tariff  for  machines  used,  it 
would  be  better  to  begin  with  a high  normal,  and 
then  add  something  for  admittedly  extra  risks.  He 
thought  the  time  was  coming  when  the  matter  would 
be  dealt  with  in  a different  manner. 

Mr.  Alfred  R.  Tattersall  said  the  whole 
milling  industry  were  proud  of  Mr.  Carter,  who 
had  been  the  pioneer  of  the  roller  system,  and 
all  acknowledged  the  good  work  he  had  accom- 
plished, both  among  operatives  and  employers. 
The  difficulty  he  (Mr.  Tattersall)  sometimes 
found  in  inducing  stone  millers  to  take  up 
roller  milling  showed  him  what  Mr.  Carter  must 
have  had  to  encounter  in  the  earlier  days  in  intro- 
ducing the  new  process.  He  could  not  agree  with 
him  as  to  the  process  of  scalping  after  the  break 
rolls ; spout  scalpers  were  scarcely  introduced  as  yet, 
but  they  must  recognise  that  they  met  the  point 
which  had  been  mentioned  of  dealing  gently  with  the 
stock.  He  had  recommended  grading  before 
purification,  and  should  like  to  know  his  opinion  as 
to  the  best  grader,  the  reel,  the  rotary,  or  the  sieve. 
If  you  put  the  semolina  or  middlings  on  a reel 
grader  after  scalping  he  thought  it  would  do  more 
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harm  than  good.  He  was  naturally  prejudiced  in 
favour  of  the  “Koh-i-nor”  machine,  and  recom- 
mended an  examination  of  it,  and  of  the  “ Victoria  ” 
purifier.  With  regard  to  insurance,  he  endorsed  Mr. 
Stringer’s  remarks  that  the  inspectors  were  terribly 
ignorant,  and  in  particular  they  did  not  insist  suffi- 
ciently on  cleanliness,  the  absence  of  naked  lights, 
and  automatic  lubrication.  In  conclusion,  he  wished, 
on  behalf  of  a large  number  of  young  men  in  the 
trade,  to  express  their  gratitude  to  the  City  and 
Guilds  Institute  for  including  milling  in  their  curri- 
culum, for  it  had  been  a most  potent  influence  for 
good,  and  many  men  he  met  showed  him  with  pride 
the  certificates  they  had  received,  signed  by  Sir 
Frederick  Bramwell. 

Mr.  Sanderson  (secretary  of  the  Millers’ 
Association)  said  Mr.  Carter,  no  doubt  for  want  of 
time,  had  passed  very  lightly  over  one  important 
branch  of  his  subject,  viz  , the  gradual  reduction  of 
the  middlings  to  flour.  It  would  have  been  of 
interest  to  hear  how  the  distinct  part  of  the  grain, 
called  the  germ,  was  got  rid  of,  and  how  the  particles 
of  semolina  to  which  bran  adhered  might  be  gradually 
separated  into  what  the  Germans  called  dust,  and, 
ultimately,  made  into  the  finest  flour.  Many 
important  points  were  entirely  overlooked  by  fire 
inspectors ; for  instance,  too  small  bearing  surfaces 
where  there  was  heavy  pressure,  which,  from  his 
observation,  he  was  convinced  was  often  the  cause  of 
fire. 

Mr.  Marriage  said  the  difficulty  of  discussing 
this  paper  was  that  it  covered  so  much  ground.  He 
believed  the  fire-office  inspectors  were  anxious  to  do 
what  was  fair;  but  they  could  not  expect  these 
gentlemen  to  understand  the  details  of  all  the  mills 
in  the  country -cotton-mills,  cement-mills,  flour- 
mills, and  so  on — and  he  believed  the  present  system 
was  adopted  with  a view  of  getting  at  a fair  mode  of 
rating.  He  did  not,  however,  think  they  were 
successful,  and  they  would  probably  do  well  to  con- 
sult milling  experts,  and  construct  a new  tariff  on 
better  lines.  He  did  not  think  engineers  invented 
new  machines  to  get  round  the  tariff,  but  rather  to 
get  round  the  millers,  who  were  often  quite  be- 
wildered what  machine  to  adopt.  He  did  not  know 
why  Mr.  Carter  had  made  such  an  attack  on  the 
London  Com  Trade  Association  ; if  the  Indian  wheat 
did  not  come  over  dirty,  these  machines  for  cleaning 
it  would  not  be  required.  He  took  it,  it  was  a 
matter  which  lay  with  the  Indian  husbandman,  for  he 
could  not  think  there  was  much  actual  roguery,  or  that 
it  would  pay  anyone  to  add  dirt  purposely  to  the 
wheat.  There  were  many  things  he  did  not  under- 
stand in  connection  with  milling  machinery,  and 
amongst  them,  how  the  dustless  fans  could  draw  the 
intermediate  product  into  the  trays  without  taking 
with  it  part  of  the  pure  offal. 

The  Chairman  said  Mr.  Carter  had  spoken  of 
ancient  milling  in  a somewhat  modified  sense,  for  he 
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referred  to  times  when  an  exhaust  was  used  ; but  that 
was  a somewhat  modem  invention.  He  was  appren- 
ticed to  a millwright,  and  an  efficient  flour-mill  plant 
then  consisted  of  sack  tackle,  some  kind  of  wheat- 
cleaning machines,  a pair  of  millstones,  a bin  to 
receive  the  stuff  in,  sacks  to  put  it  into,  tackle  to 
hoist  it  to  the  top,  where  it  could  be  stored  until  it 
was  fit  to  dress,  and  a bolter  or  wire  dressing 
machine.  Mr.  Carter  had  hardly  done  justice  to 
the  bolter,  and  spoke  of  it  as  rubbing  against  the 
staves ; it  really  beat  against  them,  being  compelled 
to  revolve  in  a limited  area,  bounded  by  beaters  which 
used  sometimes  to  splinter,  and  he  was  thought  to 
have  done  a good  thing  in  introducing  brass  tubes 
instead.  The  exhaust  was  not  used  simply  for  cool- 
ing ; some  present  must  recollect  the  combination  of 
blast  and  exhaust,  which  was  employed  not  merely 
to  cool,  but  to  dry  and  to  increase  the  quantity, 
and  also  to  get  rid  of  that  large  traverse  which  the 
flour  was  subjected  to  before  it  escaped  from  the 
stone.  The  notion  was  that  without  a current  of  air 
through  the  stones  the  grain,  even  when  practically 
broken  up  and  containing  a portion  fit  to  be  driven 
out,  was  compelled  to  remain  in  and  to  be  “killed 
but  that  if  there  were  a current  of  air  through  the 
eye  of  the  stone,  it  would  lay  hold  of  all  that  which 
was  sufficiently  ground  and  drive  it  out.  What  Mr. 
Carter  had  said  about  particles  of  the  same  gravity  but 
of  different  size  not  being  equally  affected  by  a current 
of  air  was  perfectly  applicable.  The  weight  of  a par- 
ticle increased  as  its  cubic  contents,  but  the  surface  to 
be  acted  on  by  the  air  only  increased  as  the  square,  and, 
therefore,  although  the  specific  gravity  might  be  the 
same,  there  was  a very  different  opposition  to  the 
action  of  the  air  when  the  size  varied.  It  was  the 
same  in  washing  ores,  if  you  wanted  to  obtain  a 
uniform  result  from  a stream  of  water,  or  a blast 
of  air,  you  must,  as  a preliminary  process,  grade 
the  things  to  be  operated  on  into  something  like 
uniform  sizes.  On  the  question  of  fire  mischance,  a 
good  deal  might  be  said.  He  remembered,  when 
manager  of  a factory  on  the  river  side,  and  wanting 
to  insure  his  household  furniture,  he  found  he 
was  going  to  be  charged  the  trebly  hazardous 
rate,  and  on  inquiry  was  informed  it  was  because  he 
lived  on  the  bank  of  the  river.  Of  course  he  took 
that  as  a compliment,  as  they  must  have  thought  he 
was  going  to  set  the  Thames  on  fire.  If  the  offices, 
however,  were  wrong,  millers  were  tolerably  numer- 
ous, and  could  establish  an  office  of  their  own,  by 
which  means  they  would  soon  see  if  they  could  pay  a 
dividend  on  lower  rates  than  they  were  now  charged. 
It  had  been  suggested  that  new  machines  were  in- 
vented to  circumvent  the  fire  offices,  and  in  the  same 
way  he  had  heard  that  roller  milling  itself  was  in- 
vented in  order  to  escape  a tax,  which  in  Italy  was 
levied  on  millstones,  but  he  could  not  say  whether 
that  was  really  the  case.  At  any  rate  it  was  a vast 
improvement  on  the  old  system.  Beautifully  fine 
and  good  coloured  flour  could  now  be  obtained  from 
which  bread  really  fit  to  eat  could  be  made,  which 


did  not  smell  sour,  and  was  free  from  all  those  imper- 
fections which  used  to  pervade  London  bread.  Even 
now,  you  sometimes  found  in  the  country  bread 
which  was  hardly  eatable,  being  made  from  flour 
ground  in  the  old-fashioned  way.  No  one  could 
doubt  the  superiority  of  the  modern  product ; and  it 
was  high  time  that  the  process  should  be  explained 
before  the  Society.  He  would,  therefore,  conclude 
with  proposing  a hearty  vote  of  thanks  to  Mr. 
Carter,  who  was  certainly  the  gentleman  best  fitted 
to  bring  the  subject  forward. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Carter,  in  reply,  said  he  was  very  glad  to 
hear  the  Chairman’s  remarks,  not  only  in  praise 
of  modern  flour,  but  in  commendation  of  the 
bolter.  He  had  more  than  once  thought  whether 
the  old  bolter  could  not  be  brought  out  again  in  a 
new  material,  but  on  inquiry  he  found  that  other 
materials  had  been  tried,  and  found  not  durable 
enough  to  stand  the  rubbing  or  beating  against  the 
outer  wooden  staves.  He  was  especially  thankful  to 
the  Chairman  for  coming  to  his  aid  with  respect  to 
the  grading  of  the  products  to  be  purified,  and 
explaining  so  lucidly  and  scientifically  the  difficulty 
which  met  millers  and  engineers  every  day.  He  had 
used  both  sifters  and  reels,  but  had  never  succeeded 
in  grading  middlings  as  completely  as  he  could  wish. 
Mr.  Carl  Haggenmacher,  of  Buda-Pesth,  who  had 
devoted  years  to  this  question,  had  put  into  his  sifting 
graders  what  was  known  there  as  a Haggenmacher 
“galop,”  a kind  of  twisting  action,  which  sent  the 
semolina  up  and  brought  it  down  in  a line  as  nearly 
as  possible  normal  to  the  surface  of  the  silk.  With 
regard  to  drying,  he  agreed  with  Mr.  Stringer ; he 
did  not  advocate  a thick  layer,  but  a roomy  kiln,  in 
which  the  wheat  should  be  spread  thinly ; and  he 
had  been  drawing  a room  in  which  there  might  be 
a number  of  layers  one  above  the  another.  He 
could  not  answer  Mr.  Rawlings’s  question  as  to  the 
inflammability  of  dust  from  stones  or  rollers  being 
the  greater.  He  thought  there  was  more  heat  from 
stones,  but,  on  the  other  hand,  there  were  very  few 
explosions  from  millstones,  and  as  far  as  he  knew, 
there  had  been  none  from  stive-rooms  in  roller  mills. 
He  did  not  think  there  was  any  risk  from  scalpers, 
whether  rotary  or  any  other  kind.  He  should  like  to 
emphasise  what  Mr.  Tattersall  had  said  about  the 
action  of  the  City  and  Guilds  Institute  and  the 
action  of  the  Chairman  when  the  Millers’  Associa- 
tion brought  the  matter  forward,  and  the  immense 
benefit  it  had  been  to  the  trade.  He  did  not  go  into 
the  question  of  the  reduction  in  the  smooth  rolls,  for 
want  of  time,  but  it  should  be  done  gradually,  and 
in  each  case  should  be  followed  by  purification 
down  to  the  last  rolling  but  one.  The  number 
of  fires  which  occurred  when  mills  ware  not  at 
work  only  showed  the  truth  of  what  he  had 
pointed  out  that  fire-offices  should  insist  more  on 
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cleanliness.  Bearings,  with  grease  and  dust  adhering 
to  them,  and  lubricators  and  oil-cans  not  used, 
accounted  for  many  of  the  fires  which  broke  out 
after  a mill  was  closed.  Mr.  Marriage  had 
objected  to  what  he  said  about  the  London  Corn 
Trade  Association,  but  he  gave  them  notice  of  it ; 
and  no  one  had  come  to  deny  what  he  had  said.  It  was 
evident  Mr.  Marriage  had  not  read  the  report  which 
the  Association  issued,  because  in  it  they  admitted, 
and  millers  who  had  investigated  the  matter  would 
tell  them  that  the  native  dealers  actually  mixed  stones 
and  dirt  with  the  wheat  to  bring  up  the  5 per  cent, 
allowed.  The  millers  throughout  the  kingdom  ad- 
vocated cleaner  wheat,  and  every  inducement  was 
held  out  to  secure  it.  Any  miller  would  give  a better 
price  for  clean  wheat  than  he  would  for  dirty. 

The  Chairman  said  he  had  listened  with  much 
pleasure  to  the  observations  made  with  respect  to  the 
technological  examinations  of  the  City  and  Guilds 
Institute,  which  were  first  instituted  by  the  Society, 
and  then  taken  up  by  the  Institute.  Milling  was 
only  one  out  of  about  forty  industries  in  which 
examinations  were  held,  examinations  which  had 
undoubtedly  been  of  immense  service  to  the  country. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 

March  ii.— H.  Newman  Lawrence  and 
Arthur  Harries,  M.D.,  “ Electricity  in  relation 
to  the  Human  Body.”  W.  H.  Preece,  F.R.S., 
will  preside. 

March  18. — F.  H.  Cheesewright,  “Harbours 
Natural  and  Artificial.”  Lord  Alfred  Churchill 
will  preside.  • 

Papers  for  meetings  after  Easter : — 

“ The  Sources  of  Petroleum.”  By  Wm.  Topley, 
F.R.S. 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ The  Use  of  Petroleum  in  Prime  Motors.”  By 
William  Robinson. 

“ The  Durability  of  Pictures  Painted  with  Oils  and 
Varnishes.”  By  A.  P.  Laurie. 

“ Bimetallism.”  By  Sir  Guilford  Moles- 
worth,  K.C.I.E. 

“ Armenia.”  By  Captain  J.  Buchan  Telfer, 
R.N. 

Foreign  and  Colonial  Section. 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

March  17.— Sir  Edward  N.  C.  Braddon, 


K.C.M.G.,  Agent-General  of  the  Colony,  “ Recent 
Development  of  Tasmanian  Industries.” 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed : — 

Lewis  Atkinson,  “ The  Diamond  Fields  of 
South  Africa.” 

C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

William  Wylde,  C.M.G.,  “The  Opening  of 
Africa.” 

Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

April  9. — B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modem  investiga- 
tion.” The  Right  Hon.  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “The 
Perriar  Project.”  The  Right  Hon.  Sir  Montstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  10. — J.  Starkie  Gardner,  “ Enamelling 
and  Damascening.”  Professor  H.  Herkomer, 
R.A.,  will  preside. 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14. — G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 
Friday  afternoons,  at  half-past  4 o’clock  : — 

Captain  Abney,  C.B.,  D.C.L.,  F.R.S. , “ The 
Science  of  Colour.” 

March  6,  13. 


Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

Lecture  I. — March  9. — Photography  as  a 
branch  of  Technology — Methods  of  giving  instruction 
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in  the  subject — The  preliminary  training  essential — 
Photographic  materials — Silver  and  its  compounds — 
Reduction  and  oxidation  occur  simultaneously — The 
forms  of  reduced  silver;  grey  and  black  deposits — 
Supposed  allotropic  modifications  of  reduced  silver — 
The  haloid  salts  of  silver ; their  behaviour  towards 
reagents  ; influence  of  solvents;  formation  of  double 
salts — The  state  of  molecular  aggregation — Order  of 
reducibility. 

Lecture  II. — March  16. — The  existence  of  sub- 
salts of  silver — Coloured  forms  of  the  haloids — 
Photosalts — Colloidal  organic  compounds  of  silver — 
Silver  albuminate  and  “ gelatino-nitrate  ” — The  prin- 
ciple of  emulsification — Other  photographic  materials 
— Photo-physical  and  photo-chemical  change  — 
Modification  of  crystalline  form  under  the  influence 
of  light — The  action  of  light  on  asphalt — Photo- 
chemical study  of  iron  compounds — Photo-chemical 
study  of  mercury  and  copper  salts. 

Lecture  III.— March  23.— The  action  of  light 
on  the  silver  haloids— Accelerators  and  retarders  of 
photo-chemical  decomposition— The  invisible  pro- 
ducts of  the  action  of  light  on  the  haloids — Sensitive 
films — The  function  of  the  vehicle  in  modern  emul- 
sions— The  invisible  effect  of  light  on  the  haloids — 
The  photographic  image — Development  and  sub- 
sequent processes. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  9...  SOCIETY  OF  ARTS,  John-street, 
Adelphi, .W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  R. 
Meldola,  “Photographic  Chemistry.”  (Lecture I.) 

Lantern  Society,  20,  Hanover-square,  W.,  8 p.m. 
Mr.  E,  W.  Maunder,  “ Photography  as  applied  to 
Astronomy.” 

Royal  Scottish  Society  of  Arts,  117,  George-street, 
Edinburgh,  8 p.m,  1.  Dr.  R.  Milne  Murray,  “ A 
Galvanometer.”  2.  Mr.  M.  R.  Jefferds,  “ How 
to  Decrease  Railway  Rates,  and  Increase  Divi- 
dends thereby.” 

Geographical,  University  of  London,  Burlington  - 
gardens,  W.,  8£  p.m.  Mr.  Henry  Schlichter, 
“Ptolemy's  Topography  of  Eastern  Equatorial 
Africa.” 

Medical,  n,  Chandos-street,  W.,  8|  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m . 
Mr.  A.  J.  Spencer,  “ The  Law  of  Joint  Stock 
Companies.” 

Tuesday,  March  10.. .SOCIETY  OF  ARTS,  John-street> 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  J.  Starkie  Gardner,  “ Enamelling  and 
Damascening.”  * 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Victor  Horsley,  “The  Structure  and  Func- 
tions of  the  Nervous  System.”  (Part  I.)  “ The 
Spinal  Cord  and  Ganglia.” 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8J  p.m. 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall-place,  S.W.,  8 p.m.  Major-General 
Sir  J.  Bevan  Edwards,  “Australasian  Defence.” 


Civil  Engineers,  25,  Great  George-street,  S.W.,  8 
p.m.  Discussion  on  Mr.  John  Thornhill  Harrison’s 
paper,  “The  Subterranean  Water  in  the  Chalk 
Formation  of  the  Upper  Thames,  and  its  Relation 
to  the  Supply  of  London.” 

Society  of  Architects,  St.  James’s -hall,  Piccadilly, 
W.,  7J  p.m. 

Photographic,  50,  Great  Russell-street,  W.C.,  8 p.m. 
Sir  David  Salamons,  “ The  Registration  of  Slides 
in  the  Optical  Lantern.” 

Anthropological,  3,  Hanover-square,  W.  8ij  p.m. 

1.  Mr.  C.  H.  Read,  Exhibition  of  Objects  collected 
during  the  Voyages  of  Vancouver,  with  Notes. 

2.  Mr.  J.  J.  Lister,  Notes  on  the  Natives  of 
Fakaofu  (Bowditch  Island),  Union  Group. 

Sanitary  Institute,  74A,  Margaret-street,  W.,  3 p.m. 
Dr.  A.  T.  Schofield,  “ Physical  Culture.”  8 p.m. 
Mr.  J.  F.  J.  Sykes,  “Nature  of  Nuisances,  in- 
cluding Nuisances,  the  Abatement  of  which  is 
difficult.” 

Wednesday,  Maech  11.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Messrs.  H.  Newman  Law- 
rence and  Arthur  Harries,  “ Electricity  in  Relation 
to  the  Human  Body.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Messrs. 
A.  V.  Jennings  and  G.  J.  Williams,  “ Manod  and 
the  Moelwyns.”  2.  Mr.  S.  S.  Buckman,  “Notes 
on  Nautili  and  the  Ammonites.”  3.  Mr.  J.  W. 
Gregory,  “ The  Tudor  Specimen  of  Eozoott .” 
Pharmaceutical,  17,  Bloomsbury-square,  W.C. 

Royal  Literary  Fund,  7,  Adelphi -terrace,  W.C.,  3 
p.m. 

Thursday,  March  12  ...  Royal,  Burlington-house,  W.,  4-i 
p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Mr.  W.  M.  Conway,  “ Succession  of  Ideals  in  the 
Ancient  Worlds.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 pm.  Mr.  W.  Holl,  “ The 
Elements  of  Pictorial  Beauty.” 

Royal  [Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  C.  Meymott  Tidy,  “Modem  Chemistry  in 
Relation  to  Sanitation.” 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 
Friday,  March  13...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4!  p.m.  (Popular  Afternoon  Lec- 
tures.) Captain  Abney,  “ The  Science  of  Colour.” 
(Lecture  V.) 

Sanitary  Institute,  74A,  Margaret-street,  W.,  3 p.m. 
Dr.  A.  T.  Schofield,  “The  Care  of  Old  Age.” 

8 p.m.  Mr.  A.  Wynter  Blyth,  “ Diseases  of 
Animals  in  relation  to  Meat  Supply;  Character- 
istics of  Vegetables,  Fish,  &c..  Unfit  for  Food.” 
United  Service  Institution,  Whitehall -yard,  3 p.m. 
Major  G.  E.  Malet,  “ The  late  Royal  Military 
Exhibition,  and  its  Value  from  a Military  Point  of 
View.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Dr.  Felix  Semon,  “ The 
Culture  of  the  Singing  Voice.” 

Civil  Engineers,  25,  Great  George-street,  S.W., 
p.m.  (Students’  Meeting.)  Mr.  W.  A.  P.  Tait, 
“ The  Lanarkshire  and  Ayrshire  Railways.” 
Astronomical,  Burlington-house,  W.,  8 p.m. 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m. 
Miss  Phipson,  “ Shakespere  References  to  Natural 
Phenomena.” 

Saturday,  March  14  ...  Royal  Institution,  Albemarle-street, 
AV.,  3 p.m.  Lord  Rayleigh,  “ The  Forces  of 
Cohesion.”  (Lecture  V ) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

CANTOR  LECTURES. 

Professor  R.  Meldola  delivered  the  first 
lecture  of  his  course  on  “ Photographic 
Chemistry  ” on  Monday  evening,  9th  inst. 

The  lecturer  began  by  laying  down  the 
principles  which  should  govern  the  technical 
teaching  of  photography,  and  expressed  his 
regret  that  no  institution  for  photographic 
training,  similar  to  many  in  Continental  cities, 
existed  in  England.  His  lecture  was  devoted 
to  experimental  illustrations  of  the  sort  of 
teaching  it  w£s  desirable  all  attempting  the 
serious  study  of  photography  should  undergo. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


POPULAR  AFTERNOON  LECTURES. 

Captain  Amney,  C.B.,  F.R.S.,  delivered  the 
fourth  lecture  of  the  course  on  “ The  Science 
of  Colour”  on  Friday  afternoon,  6th  inst. 

Captain  Abney  continued  his  explanation  of 
the  method  he  had  devised  for  matching  and 
measuring  colour,  giving  further  experimental 
illustrations  of  it.  He  then  took  up  the  question 
of  primary  colours,  and  demonstrated  that  the 
only  colours  in  the  spectrum  which  could  not 
be  imitated  by  combinations  of  other  colours 
were  red,  green,  and  violet ; so  that  these 
alone  had  any  right  to  the  title  of  primary. 

The  fifth  (and  concluding)  lecture  will  be 
given  to-day  (Friday),  at  4 30  p.m. 


FOREIGN  & COLONIAL  SECTION. 

The  next  meeting  of  this  Section,  on  Tues- 
day, 17th  inst.,  at  which  a paper  on  “ Recent 
Development  of  Tasmanian  Industries”  will 
be  read  by  Sir  Edward  N.  C.  Braddon, 
K.C  M.G.,  will  be  held  in  the  evening  at  8 
p.m.,  instead  of  in  the  afternoon  at  4.30  p.m. 


THE  ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1891  early  in 
May  next,  and  they  therefore  invite  members 
of  the  Society  to  forward  to  the  Secretary,  on 
or  before  the  18th  April,  the  names  of  such 
men  of  high  distinction  as  they  may  think 
worthy  of  this  honour.  This  medal  was  struck 
to  reward  “ distinguished  merit  for  promoting 
Arts,  Manufactures,  or  Commerce,”  and 
has  been  awarded  as  follows  in  previous 
years : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S. 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III. 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S. 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill 
Cooke  and  Professor  (afterwards  Sir)  Charles  Wheat- 
stone, F.R.S. 

In  1868,  to  Mr.  (afterwards  Sir)  Joseph  Whitworth 
LL.D.,  F.R.S. 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of 
the  Institute  of  France,  For.  Memb.  R.S.,  Chevalier 
of  the  Legion  of  Honour,  &c. 

In  1870,  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institute  of  France,  Hon.  G.C.S.I. 

In  1871,  to  Mr.  (afterwards  Sir)  Henry  Cole, 
K.C.B. 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S. 

In  1873,  to  Michael  Eugene  Chevreul,  For.  Memb. 
R.S.,  Member  of  the  Institute  of  France. 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
D.C.L.,  F.R.S. 

In  1875,  to  Michael  Chevalier. 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
then  Astronomer  Royal. 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
Member  of  the  Institute  of  France. 

In  1878,  to  Sir  Wm.  G.  Armstrong  (now  Lord 
Armstrong),  C.B.,  D.C.L.,  F.R.S. 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C  L.> 
F.R.S. 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.R.S. 

In  1 88 r,  to  August  Wilhelm  Hoffmann,  M.D., 
LLD.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Berlin. 

In  1882,  to  Louis  Pasteur,  Member  of  the  Institute 
of  France,  For.  Memb.  R.S. 
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In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S.I., 
C.B.,  M.D.,  D.C.L.,  LL.D.,  F.R.S. 

In  1884,  to  Captain  James  Buchanan  Eads. 

In  1885,  to  Mr.  (now  Sir)  Henry  Doulton. 

In  1886,  to  Samuel  Cunliffe  Lister. 

In  1887,  to  Her  Majesty  the  Queen. 

In  1888,  to  Professor  Hermann  Louis  Helmholtz, 
For.  Memb.  R.S. 

In  1889,  to  John  Percy,  F.R.S. , LL.D. 

In  1890,  to  William  Henry  Perkin,  F.R.S. 

A full  list  of  the  services  for  which  the  medals 
were  awarded  was  given  in  the  last  number  of  the 
Join  nal. 


Proceedings  of  the  Society. 


FOURTEENTH  ORDINARY 
MEETING. 

Wednesday,  March  n,  1891  ; William 
Henry  Preece,  F.R.S.,  Member  of  the 
Council  of  the  Society,  in  the  chair. 

The  following-  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Green,  Joseph  F.,  Heathlands,  Gervis-road  East, 
Bournemouth. 

Jackson,  Robert  Cattley,  7,  Loraine- crescent,  New- 
castle-on-Tyne. 

McMullen,  J.  A.,  10,  Hanover-square,  W. 

Pridmore,  Albert  E.,  2,  Broad-street-buildings,  E.C. 
Ridge,  Samuel  Hartshorne,  B.A.,  257,  Victoria- 
parade,  East  Melbourne,  Victoria. 

Thomas,  Carmichael,  Palace- gardens  Mansions,  The 
Mall,  Kensington,  W. 

Trevor,  Arthur  Charles,  Karachi,  India. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Clarke,  Charles  Goddard,  Ingleside,  Elm-grove,  Peck- 
ham,  S.E. 

Coleman,  Harry,  34,  Golden- square,  W. 

Lipscombe,  George,  41,  Westbourne-terrace,  W. 
Worsley,  Arthur  Henry,  135,  Ladbroke-grove,  W. 

The  paper  read  was — 

ELECTRICITY  IN  RELATION  TO  THE 
HUMAN  BODY,  ITS  DANGERS  AND  ITS 
USES. 

By  H.  Newman  Lawrence,  M.I.E.E.,  and 
Arthur  Harries,  M.D.,  A.I.E.E. 

The  subject  we  have  chosen  for  this  paper 
is  one  of  much  interest  at  the  present  time. 


It  is  intimately  connected  with  the  practical 
utilisation  of  one  of  the  most  valuable  de- 
velopments of  modern  science,  and  it  also 
concerns  each  of  us  individually. 

The  connection  between  electricity  and  the 
human  body  might  at  first  sight  seem  rather 
remote,  and  any  attempt  to  show  a close  rela- 
tionship would,  a few  years  ago,  have  been 
thought  unnecessary  and  unprofitable. 

Now,  however,  that  electric  light  is  in  our 
houses,  electric  power  in  our  workshops  and  in 
our  streets,  electric  telegraphs  and  electric 
telephones  in  our  offices,  and  a considerable 
section  of  the  public  is  making  more  or  less 
use  daily  of  these  appliances,  it  is  but  natural 
to  turn  attention  to  a consideration  of  the  in- 
fluence this  powerful,  yet  mysterious,  agent 
has  upon  the  human  body. 

The  full  consideration  of  such  a subject 
would  be  far  more  than  could  be  possibly 
dealt  with  in  this  paper,  though  records  of 
facts  connected  therewith  are  few  and  far 
between.  Our  subject  possesses  little  or 
nothing  in  the  nature  of  a history,  so  wTe  hope 
we  may  be  excused  if  we  deal  with  the  matter 
mainly  in  the  light  of  our  own  experiments  and 
observations. 

It  is  manifest  that  any  consideration  of  the 
relation  between  electricity  and  the  human 
body  must  divide  itself  into  two  parts  : the  one, 
Jossible  dangers  to  the  body,  and  the  other, 
possible  adva  7itages. 

We  deal  with  the  dangers  first : — 

First  among  the  dangers  is  that  from  light- 
ning ; but  this  is  one  which  we  need  hardly 
enlarge  upon  here.  That  lightning  is  dis- 
tinctly dangerous,  and  often  fatally  so/ to  the 
human  body,  is  a well  recognised  fact,  and  one 
which  is,  for  the  most  part,  sufficiently  guarded 
against.  The  physiological  problems  con- 
nected with  lightning  stroke  are  many  and 
interesting,  but  beyond  our  present  scope. 

We  have  rather  to  deal  with  dangers  arising 
from  accidental  contact  with  conductors  which 
are  used  to  convey  electric  currents  to  and 
from  the  various  lamps,  machines,  or  apparatus 
they  are  intended  to  actuate. 

Danger  from  contact  with  telegraph,  tele- 
phone, and  electric  bell  conductors  is  in- 
finitesimal ; for  the  currents  they  carry  ordin- 
arily are  so  small,  that  the  w'orst  that 
could  happen,  on  making  contact,  would  be  a 
slight  shock  to  the  nervous  system.  The 
smallness  of  the  currents  carried  would  pre- 
vent any  real  electrical  danger.  Still,  it 
sometimes  happens  that  such  conductors 
receive,  through  accident  to  other  wires. 
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currents  many  times  greater  than  they  ordi- 
narily carry.  Under  these  circumstances,  con- 
tact with  them  becomes  distinctly  dangerous. 
While,  therefore,  we  cannot  speak  of  serious 
consequences  likely  to  result  ordinarily  from 
contact  with  telegraph,  telephone,  and  bell 
wires,  we  think  they  are  best  left  alone  by 
others  than  those  whose  special  duty  it  is  to 
look  after  them. 

Conductors  of  light  and  power  circuits  do, 
however,  convey  currents  which  possess  great 
possibilities  of  danger  to  the  human  body,  and, 
therefore,  should  be  so  placed  and  so  insulated 
as  to  render  it  impossible  for  members  of 
the  general  public  to  come  in  contact  with 
them. 

That  electric  engineers  (in  England  at  any 
rate)  have  done,  and  will  do  all  that  is  possible 
to  safeguard  the  public  we  gladly  believe  and 
acknowledge.  With  proper  care  on  the  part 
of  the  engineer,  and  with  a minimum  of 
caution  on  the  part  of  the  public,  accidental 
contact  by  the  human  body  with  conductors 
carrying  dangerous  currents  becomes  almost 
an  impossibility;  but  it  does  not  by  any  means 
follow  that  information  as  to  the  consequences 
to  the  body  of  any  such  accidental  contact 
should  not  be  made  known.  To  be  forewarned 
is  to  be  forearmed. 

The  results  of  contact  with  currents  passing 
at  a fixed  rate  of  E.M.F.  (as  is  generally  the 
case  in  light  and  power  circuits)  depend  upon 
resistance,  sensation,  and  local  effect.  Upon 
the  resistance  offered  by  the  body  depends  the 
quantity  of  current  passed ; sensation  and 
local  effect  are  produced  upon  the  body  by 
such  current  as  it  really  receives. 

Resistance,  in  its  turn,  depends  upon  the 
condition  of  the  skin  at  the  sites  of  contact, 
and  upon  the  extent  of  the  contact  area. 
These  points  are  all-important  in  deciding 
the  seriousness  or  otherwise  of  accidental 
contact. 

We  have  noted  with  regret  that  there  is 
a tendency  among  electrical  engineers  t® 
draw  unfair  inferences  from  the  slight  results 
which  have  sometimes  followed  accidental 
contact.  They  argue  that,  because  A re- 
ceived no  harm  from  an  accident  on  a par- 
ticular circuit,  therefore  no  harm  can  come  to 
B and  C,  or  any  one  else,  on  the  same  or  some 
similar  circuit,  quite  forgetting  that  A’s  hands 
may  have  been  exceptionally  dry,  or  that  the 
area  of  his  skin  in  contact  may  have  been 
very  small. 

We  have  made  experiments  on  both  these 
questions,  and  find  as  follows  : — 


Condition  of  Skin  Table.— Electrodes  of 

45  Sq.  C.  held  in  each  hand  ; Dynamo 

Currents  at  from  ico  to  115  Volts. 

To  continuous  To  alternating 

current  current 

resistance.  resistance. 

Dry 6, '185  ohms 4,008  ohms. 

Moist  2,450  ,,  1,622  „ 

Wet 1,510  „ 1,360  „ 

From  this  it  appears  that,  with  continuous 
current,  resistance  with  the  skin  moist  at  point 
of  contact  is  about  one-third  the  average  of 
that  found  when  the  skin  is  dry.  With  wet 
skin,  resistance  is  further  reduced  to  one- 
fourth.  With  alternating  current,  the  pro- 
portionate decrease  of  resistance  between  the 
conditions  of  dry,  moist,  and  wet  skin,  is 
slightly  less,  but  is  still  well  marked. 

These  results  were  obtained,  as  before  men- 
tioned, with  dynamo  currents  at  about  100 
volts  ; and  it  is  interesting  to  note  that  nearly 
the  same  proportion  appeared  in  the  “Com- 
parative Resistance  Table,”  obtained,  with 
battery-and-coil  currents,  which  we  had  the 
honour  of  putting  before  the  Institution  of 
Electrical  Engineers  in  a paper  in  March, 
1890;  though  the  actual  values  there  given 
were  much  higher  with  continuous  currrents. 

Some  surface  area  tests  were  briefly  referred 
to  in  our  paper  read  before  the  British  Asso- 
ciation in  September  last,  on  “ Alternating  v. 
Continuous  Currents  in  Relation  to  the  Human 
Body  (Dynamo  Currents).”  We  have  now 
embodied  therewith  other  observations  taken 
since,  and  find  that,  other  conditions  being 
the  same,  the  current  passed  with  a given 
E.M.F.  is  as  nearly  as  possible  in  direct  pro- 
portion to  the  surface  area  in  contact. 

These  results  show  at  a glance  how  very  large 
is  the  influence  which  these  factors  of  skin 
condition  and  contact  area  have. 

By  them  we  find  that,  while  it  is  possible  for  A 
to  receive  only  about  4 uiilli-ampere  from  a cir- 
cuit carrying  a current  of  100  volts  if  his  skin 
be  dry,  and  the  contact  area  be  10  sq.  c.,  it  is 
equally  possible  for  B to  receive  800  milli-am- 
pere  from  the  same  circuit,  if  his  skin  be  moist 
and  500  sq.  c.  of  it  be  in  contact.  In  other  words, 
the  possibilities  for  harm  are  dependent  upon 
these  factors  to  such  an  extent,  that  when 
both  are  favourable  to  the  subject,  contact 
with  wires  carrying  current  in  the  highest 
degree  dangerous,  may  produce  results  in  no 
sense  serious  on  the  other  hand,  when  both 
are  unfavourable,  the  subject  may  receive 
serious  if  not  fatal  injury,  from  a circuit 
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which  might  be  safely  handled  under  con- 
ditions more  favourable  to  himself. 

We  now  come  to  the  consideration  of  what 
happens  to  the  body,  when  the  resistance  has 
been  sufficiently  overcome  to  allow  a per- 
ceptible current  to  pass  through.  The  results 
may  be  classed  under  two  heads,  viz.  : Sensa- 
tion and  Local  Effect. 

Sensation . — We  have  made  many  experi- 
ments to  determine  how  the  sensations  of 
individuals  are  affected  by  currents  of  such 
strength  as  could  be  borne.  The  results  of 
these  have  already  been  published  in  detail  in 
the  papers  above  referred  to,  so  we  will  here 
only  summarise  them. 

We  find  with  dynamo  generated  currents, 
when  bare  metal  electrodes,  having  a surface 
area  of  45  sq.  c.  each,  are  grasped  in  the 
hands  so  that  the  current  passes  through  the 
arms  and  chest,  that  with  continuous  current 
at  104  volts,  an  average  current  of  0*0183 
ampere  produced  what  we  have  called  dis- 
comfort point,  while  with  alternating  current 
at  about  the  same  voltage  (and  a frequency  of 
23  per  second)  o* 007  ampere  was  sufficient  to 
produce  comparable  discomfort. 

Further,  that  with  the  alternating  current 
0*0079  ampere  produced  muscular  fixation, 
while  with  the  continuous  current  in  no  case 
was  muscular  fixation,  or  any  sensation  ap- 
proaching thereto,  reached. 

Local  Effect. — The  action  of  currents  upon 
the  parts  actually  brought  into  contact  with 
conductors  has  scarcely  received  sufficient 
attention,  nor  have  we  been  able  to  find  any 
detailed  description  of  the  effects  observed. 

It  is  proposed  in  the  present  paper  only  to 
deal  with  the  phenomena  resulting  from  the 
application  of  small  currents,  for  experiments 
with  large  currents  are  not  easy,  nor  are  will- 
ing subjects  available,  not  to  mention  legal 
and  other  objections.  It  is,  however,  per- 
missible to  conclude  that  in  proportion  to  the 
power  of  the  current  will  the  effect  described 
be  liable  to  exaggeration. 

A .—With  continuous  currents  we  observe : — 

1.  Electrolysis  at  the  parts  in  contact,  ac- 
companied by  a gradually  increasing  sensation 
of  heat,  with  the  additional  sensation  of 
cutting,  if  the  edge  of  an  electrode  be  grasped 
or  touched.  This  slowly  increases  until,  when 
the  currrent  be  sufficiently  large,  the  pain 
becomes  unbearable.  If  circuit  be  suddenly 
broken,  heat  sensation  continues  to  increase 
for  a short  period  (one  or  two  seconds)  then 
gradually  diminishes. 

2.  Shock  to  the  muscles  in  the  neighbour- 


hood is  felt  with  sudden  make  or  break.  This 
effect  usually  persists  for  a considerable  time. 
An  unvarying  continuous  current  does  not 
produce  contraction  of  muscle. 

3.  The  parts  become  reddened,  more  so  at 
the  negative  than  the  positive  pole.  This  is 
probably  due  to  two  factors—  [a)  stimulation  of 
arterial  stream  near  both  conductors ; and 
(5)  paralysis  of  vaso-motor-nerves  at  the  nega- 
tive electrode. 

B. — With  intermittent  and  alternating  cur- 
rents : — 

1.  Repeated  shock,  with  more  or  less  tonic 
contraction  of  neighbouring  muscles,  which  is 
practically  persistent  during  the  time  of  con- 
tact. Closure  of  circuit  is  marked  by  painful 
jerk,  felt  not  so  much  in  neighbouring  muscles 
as  in  those  some  short  distance  away.  Thus 
when  the  hands  grasp  conductors  with  an 
alternating  current,  the  jerk  is  felt  first  in  the 
forearm  muscles,  then  in  those  in  the  upper 
arm,  and  the  latter  is  accompanied  by  pain 
which  is  occasionally  long  persistent  after  the 
circuit  is  broken  (one  or  more  days). 

2.  Reddening  of  the  parts.  In  the  case  of 
the  interrupted  or  alternating  currents,  this 
phenomenon  is  much  the  same  at  positive  and 
negative  poles,  and  is  due  probably  to  the 
same  factors  as  in  the  case  of  the  continuous 
current. 

Light  and  power  circuits  carry  currents  very 
many  times  stronger  than  any  used  or  named 
in  the  above  experiments  ; and  we  may  fairly 
conclude  that  the  result  of  contact  therewith 
would  be  severe  shock  to  the  nervous  system, 
and  strong  burning  sensation  at  the  points  of 
contact  with  either  form  of  current.  With 
alternating  current  there  would  be  muscular 
fixation,  in  addition,  such  muscular  fixation 
rendering  the  subject  quite  unable  to  release 
himself,  and  subjecting  him  to  the  full  effect 
of  the  whole  current  passing. 

Where  the  conditions  of  contact  (as  set 
forth  above)  are  such  that  the  body  receives  a 
large  portion  of  the  current  carried,  the  results 
are  necessarily  very  serious  to  the  subject,  and 
may  easily  prove  fatal,  either  from  the  violence 
of  the  initial  shock,  and  consequent  fright,  or 
from  the  continual  passage  of  sufficient  elec- 
tricity to  produce  death  by  direct  electrical 
action  upon  vital  parts. 

With  regard  to  the  relative  dangers  of  the 
two  forms  of  current  (alternating  and  con- 
tinuous), what  we  have  above  stated  clearly 
indicates  that  the  dangers  resulting  from  con- 
tact with  the  conductors  of  an  alternating 
current  circuit  are  far  greater  than  those 
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resulting  from  similar  contact  with  a con- 
tinuous current  circuit,  even  if  the  E.M.F.  of 
the  latter  be  double  that  of  the  former.  This 
part  of  our  subject  is  dealt  with  more  fully  in 
the  papers  above  referred  to*. 

The  Uses  of  Electricity  to  the  Human 
Body. 

The  health  of  the  body  seems  to  be  inti- 
mately connected  with,  and  perhaps  to  a large 
extent  dependent  upon,  electricity,  or  the  im- 
mediate results  of  electrical  action  both  in- 
ternal and  external.  That  electricity  ordinarily 
exists  in  the  air  we  breathe,  has  been  shown 
by  many  well-known  experimentalists  from 
Lemonnier,  in  1752,  downwards,  and  we  have 
it  on  the  authority  of  Sprague,  that  the  average 
electrical  condition  of  the  atmosphere  has  an 
important  bearing  upon  the  climatic  qualities 
of  any  place,  though  he  adds  “ as  yet  very 
little  is  known  on  the  subject.” 

Again,  ozone  is  a most  important  constituent 
in  a healthy  atmosphere,  and  it  is  probable  that 
electrical  action  is  one  of  the  chief  factors  in 
its  production.  Physiologists  have  long  taught 
us  that  electricity  is  generated  in  our  bodies 
during  each  functional  process  of  whatever 
nature.  It  has  been  shown  to  be  present 
during  the  action  of  the  heart  by  Dr.  Augustus 
Waller  in  his  beautiful  experiments  before  the 
Medical  School  of,  St.  Mary’s  Hospital,  in 
October,  1888,  and  more  recently  at  the  Inter- 
national Medical  Congress  at  Berlin. 

We  are  ourselves  engaged  upon  a long  series 
of  experiments,  which,  so  far  as  they  have 
gone,  clearly  indicate  that  small  but  measura- 
ble currents  of  elecricity  are  being  continuously 
generated  in  the  body.  We  further  find  that 
these  currents  differ  in  potential  according  to 
the  parts  tested,  and  we  have  reason  to  be- 
lieve that  such  difference  of  electric  potential 
is  produced  at  the  centres  of  function— thus  in 
muscle,  brain,  gland  structures,  lungs,  and 
various  parts  of  the  digestive  system,  there  is 
a separate  continuous,  though  apparently 
irregular,  generation  of  current.  The  extent 
to  which  this  body  electricity  may  be  depen- 
dent for  its  generation  upon  the  various 
physiologico-chemical  actions  taking  place  in 
the  body,  is  a question  for  the  future.  Mean- 
while we  are  content  to  believe  that  atmo- 
spheric electricity  in  the  process  of  the 
transformation  and  re-transformation  of  oxygen 

* This  paralysis  of  circular  muscular  fibre  is  an  important 
factor,  for  it  is  one  of  those  made  use  of  in  such  electro- 
surgical  operations  as  dilatation  of  stricture,  electrolysis  of 

hair,  &c. 


into  ozone  and  ozone  into  oxygen,  and  in 
other  ways,  passes  through  a cycle  of  trans- 
mutations, startingas  atmospherical  electricity 
and  finishing  as  the  body  currents  mentioned. 
We  are  thus  brought  face  to  face  with  the 
fact  that  electricity  forms  a most  important 
factor  in  the  processes  and  functions  which 
together  constitute  life ; but  there  is  no  evi- 
dence in  favour,  or  reasonable  probability  of 
proof,  of  the  vaunted  and  oft-advertised  state- 
ment that  “ Electricity  is  life.” 

A confirmation  of  our  conclusions  is  found 
in  the  experiments  of  Dr.  B.  W.  Richardson 
upon  the  effect  of  administering  frequently 
used  oxygen  to  animals.  He  found  that 
oxygen  alone  will  not  continuously  support 
life— in  presence  of  nitrogen,  of  course — unless 
it  be  frequently  revivified  by  the  passage  of 
electricity  through  it.  The  same  action  of 
electricity  and  its  revivifying  power  upon  the 
atmosphere,  is  found  after  a thunderstorm, 
when,  as  is  well  known,  ozone  is  largely 
present  owing  to  the  electric  disturbance 
accompanying  the  storm. 

The  artificial  electrical  generation  of  ozone 
for  restorative  purposes  may  also  be  considered 
as  one  of  the  uses  of  electricity  to  the  body. 
It  is  one,  moreover,  which  may  probably  prove 
of  considerable  importance  in  large  cities, 
where  the  atmosphere  is  vitiated  by  the  exhala- 
tions of  a large  and  crowded  population.  We 
have  made  certain  investigations  into  this 
subject,  and  carried  out  some  interesting  ex- 
periments with  persons  placed  in  an  ozonised 
cabinet  (invented  and  patented  by  Mr. 
Lawrence),  wherein  the  air  was  charged  with 
qxone  by  electrical  action.  The  results  seem 
promising  ; but  the  number  and  extent  of  the 
observations  necessary,  prevent  the  rapid  com- 
pletion of  such  research,  and  we  must  post- 
pone more  definite  conclusions  for  the  present. 

The  next  part  of  our  paper  deals  with  the 
uses  of  electricity  in  disease.  Such  uses  are 
numerous,  valuable,  and  steadily  on  the  in- 
crease. Without  trespassing  upon  the  dis- 
tinctly medical  aspect  of  the  subject,  we  may 
refer  to  those  well  known,  but  little  under- 
stood, effects  of  electricity  upon  the  nerves  and 
muscles  of  the  body,  by  means  of  which  many 
diseases  depending  upon  nerve  derangement 
may  be  ameliorated  or  even  cured.  Speaking 
generally,  continuous  currents,  properly  ap- 
plied, tend  to  promote  disintegration  and  nu- 
trition, while  alternating  currents  act  as  local 
stimulants.  But  in  this  connection  it  is  most 
necessary  to  bear  in  mind  that  it  is  only  by  ac- 
curate measurement  of  the  currents  used,  and 
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by  careful  attention  to  the  electro-physiological 
or  electro-chemical  changes  it  is  desired  to 
bring  about,  that  satisfactory  results  can  be 
obtained.  Electricity  is  capable  of  doing  much 
good  to  the  body  under  numerous  conditions, 
but  that  it  is  also  capable  of  doing  much 
harm  we  have  already  shown.  Extreme  care, 
therefore,  is  necessary  in  making  electrical 
applications  to  the  body.  Care  in  diagnosis, 
so  that  a definite  idea  may  be  obtained  as  to 
what  it  is  the  electricity  is  to  be  directed 
against ; care  in  the  selection  of  that  form  of 
current  best  suited  to  do  the  work  required 
to  be  done  ; care  in  choosing  the  position  of  the 
electrodes  and  the  direction  of  the  current;  and, 
lastly,  care  in  measuring  the  dose  precisely, 
both  as  regards  current,  strength,  and  time. 
For  an  electrician  who  is  not  also  a medical 
man  to  prescribe  electricity  is  utterly  wrong. 
For  a medical  man  who  is  not  also  an  electri- 
cian to  administer  electricity  is  equally  wrong. 
For  one  who  is  ignorant  of  both  electricity  and 
medicine,  to  prescribe  or  administer  an  agent 
so  powerful  for  good  and  evil,  is  (or  at  least 
should  be)  criminal.  The  mysteriousness  of 
electricity,  and  its  subtle  methods  of  action, 
render  it  peculiarly  adapted  to  the  purposes  of 
the  quack  and  the  charlatan  ; while  the  in- 
difference, suspicion,  and  conservatism  of  the 
medical  profession,  as  a body,  has  hindered 
to  an  enormous  extent  the  study  and  develop- 
ment of  the  uses  of  this  valuable  curative 
agent.  The  public  have  thus  been  thrown 
into  the  [hands  of  men  who,  for  the  most 
part,  know  absolutely  nothing,  either  of 
electricity  or  of  the  diseases  they  profess  to 
cure.  Still,  truth  must  prevail ; and  we  are 
convinced  that,  however  great  the  value  of 
electricity  in  disease  may  be  now,  its  possi- 
bilities in  the  near  future  are  far  greater. 

With  the  methods  of  electrical  treatment 
this  paper  has  nothing  to  do,  but  there  is  one 
use  of  electricity  in  disease  not  indicated 
above,  which  is  new  as  regards  its  practica- 
bility, and  which,  moreover,  opens  up  a field 
of  usefulness  little  expected  a short  time  back. 
We  refer  to  “cataphoric  medication,”  or  the 
process  of  passing  drugs  in  solution  through 
the  skin  by  means  of  the  cataphoric  power  of 
continuous  electric  currents. 

Experiments  have  been  made  both  in  Ger- 
many and  America,  within  the  last  few  years, 
by  which  evidence,  more  or  less  uncertain, 
had  been  obtained  of  the  power  of  electric 
currents  to  carry  drugs  in  solution  with  them 
through  the  skin ; but  as  far  as  our  informa- 
tion goes,  nothing  reliable  had  been  arrived 


at,  and  some  of  the  experimenters  were  even 
uncertain  as  to  which  pole  should  carry  the 
solution  to  the  body. 

In  the  early  autumn  of  1889  we  con- 
ducted a series  of  experiments  in  this  depart- 
ment of  work,  and  found  the  results  so 
promising,  that  we  at  once  proceeded  to  use 
it  as  a method  of  treatment.  We  have  been 
much  gratified  with  the  results  of  its  applica- 
tion in  many  cases  of  actual  disease.  From 
the  reports  of  the  International  Medical  Con- 
gress at  Berlin  in  1890,  we  find  that  subse- 
quent to  our  adoption  of  this  method  in  prac- 
tice, Mr.  Edison,  of  New  York,  has  been 
making  experiments  in  the  same  direction. 

We  will  here  illustrate  the  methods  by  some 
experiments  : Taking  the  facts  in  order,  and 
certain  conditions  being  observed  : — 

[Experiments  were  here  shown.]  * 

1 . We  note  that  a continuous  current,  passing 
from  one  vessel  to  anotheralongamoistened  con- 
ductor, will  carry  with  it  from  -J-  to  — sufficient 
of  the  drug  in  solutiou  at  the  + to  produce  a 
precipitate  in  the  solution  at  the  — pole. 

2.  That  a portion  of  the  drug  in  solution 
will  pass  through  a porous  septum  in  the 
direction  of  current  flow. 

3.  That  a portion  of  a drug  in  solution  will 
pass  into  the  human  body  through  the  skin 
also  in  the  direction  of  the  current  flow,  the 
skin  here  representing  the  porous  septum. 

Repeated  qualitative  tests  have  shown 
clearly  that  the  drug  used  has  passed  into  the 
system,  and  we  are  new  endeavouring  to  obtain 
quantitative  tests  which  we  hope  may  lead  to 
the  adoption  of  definite  dosage  by  this  method. 

While  on  this  portion  of  our  subject,  it  might 
be  well  to  refer  to  some  experiments  we  have 
made  to  determine  whether  electricity  can  be 
passed  from  rubber  to  rubbed  in  the  act  of 
massage.  For  this  purpose,  several  readings 
were  taken  from  both  operator  and  patient 
before  and  after  the  operation  ; and  it  was 
found  that,  while  in  all  cases  the  patient 
gained  electrically  by  the  rubbing,  in  most  the 
operator  gained  also.  In  some  other  cases, 
though  the  operator  gained  nothing,  or  even 
lost  a little,  the  loss  was  not  at  all  propor- 
tionate to  the  gain  of  the  patient.  These 
results,  we  think,  are  amply  accounted  for  by 
the  fact  that  exercise  seems  always  temporarily 
to  increase  the  body  currents,  provided  it  be 
not  sufficiently  violent  or  long  sustained  to 
cause  exhaustion.  Massage  acts  upon  the 
patient  by  improving  the  circulation  and 

* Dr.  Harries’  observations  on  the  experiments  are  printed 
on  page  321. 
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emptying  the  lymphatics,  and  so,  to  that 
extent,  is  akin  to  gentle  exercise ; hence  the 
increase  of  the  body  currents  noted  in  the 
patient.  Massage  is  to  the  operator  often  more 
than  gentle  exercise,  and  is  frequently  accom- 
panied by  a certain  amount  of  exhaustion. 
Any  gain  in  body  current  on  the  part  of  the 
operator  is  probably  due  to  the  exercise 
taken  ; but  this  gain  maybe  rendered  negative 
by  accompanying  exhaustion.  We  are  thus 
led  to  conclude  that  electricity  does  not  pass 
from  rubber  to  rubbed  in  massage. 

Since  writing  the  above,  our  attention  has 
been  called  to  an  American  invention,  which 
is  designed  to  prove  of  use  to  the  body 
in  dentistry.  It  is  called  a “ Dental  vibra- 
tor,” and  its  object  is  to  render  painless 
that  very  unpleasant  operation,  “ tooth  extrac- 
tion.” We  have  examined  and  tested  it  in 
use,  with  the  result  that,  as  far  as  our  pre- 
sent observation  goes,  we  find  it  does  fully 
accomplish  the  elimination  of  pain. 

In  conclusion,  it  may  perhaps  be  well  to  say 
a few  words  by  way  of  summary. 

The  dangers  of  electricity  to  the  body  are 
considerable,  but,  fortunately,  they  are  pro- 
vided against,  and  generally  in  a very  secure 
manner.  Consequently,  it  is  probable  that 
possible  danger  to  the  body  from  electricity, 
as  carried  by  light  and  power  circuits,  is 
smaller  than  the  dangers  connected  with  the 
use  of  gas  or  oil.  Still,  let  it  not  be  forgotten 
that  danger,  sharp  and  sudden  danger,  lurks 
in  the  conductors  of  such  circuits,  and  there- 
fore none  but  properly  initiated  and  protected 
persons  should  touch  or  interfere  with  them. 
If  only  the  wires  or  other 'conductors  of  light 
and  power  circuits  be  so  insulated  and  placed 
that,  under  ordinary  circumstances,  the  body 
cannot  come  into  contact  with  them,  risk  is 
light  and  danger  small.  It,  in  fact,  concerns 
only  the  comparatively  few,  whose  work 
necessitates  their  constant  presence  among 
such  conductors. 

The  uses,  however,  affect  a far  larger  num- 
ber, and  outweigh  the  dangers  to  an  enormous 
extent.  Electricity  is  useful  to  us  in  health  ; 
it  is  so  closely  connected  with  vital  function 
and  sensation  that  very  probably  life  does  not 
exist  without  it ; it  is  capable  of  producing 
such  changes  in  the  body,  that  it  takes  rank 
as  one  of  the  best  remedies  in  disease,  and  it 
is  also  of  immense  value  in  many  branches  of 
surgery. 

The  true  relationship  between  this  marvel- 
lous and  many-sided  agent  of  Nature,  and 
the  various  complicated  phenomena  which 


together  make  up  the  sum  of  our  individual 
existence,  has  yet  to  be  found.  We  venture, 
however,  to  think  that  what  has  so  far  been 
discovered  proves  the  relationship  to  be  bene- 
ficent. The  more  the  subject  is  investigated 
and  studied,  the  better  it  will  be  for  the 
health  and  happiness  of  us  all. 


During  the  reading  of  the  paper,  Dr.  Harries 
illustrated  the  cataphoric  method  of  using 
cocaine  on  a subject,  and  explained  the  process 
as  follows : — 

I am  only  about  to  show  you  a single  ex- 
periment this  evening,  and  for  the  following 
reasons.  First  of  all  the  initial  experiments, 
which  are  really  the  basis  upon  which  we 
propose  to  proceed  to-night,  are  only  work- 
able with  large  currents.  Now,  it  is  not 
easy  to  apply  these  large  currents  to  the 
body,  because  people  object  to  have  painful 
currents  used.  Further  than  that,  it  would 
be  unfair  to  use  such  currents  as  would  be 
likely  to  come  into  contact  with  the  skin  by 
accident ; and,  as  a third  reason,  one  would 
only  wish  to  use  such  currents  as  might  really 
be  of  service  to  the  body.  What  we  are  going 
to  do  is  to  place  some  electrodes  in  contact 
with  the  skin  of  the  gentleman  who  is  good 
enough  to  be  our  subject.  By  means  of  these 
electrodes  we  shall  send  a current  of  20  m.a. 
through  the  moistened  skin.  One  of  the  elec- 
trodes will  be  saturated  with  a solution  of 
cocaine,  which  is,  as  you  know,  an  anaesthetic, 
and  we  hope  at  the  end  of  twenty  minutes  or  so 
to  be  able  to  have  so  anaesthetised  the  skin  as 
to  be  able  to  operate  upon  it  painlessly.  We 
shall  prove  that  the  part  is  insensitive,  by  pass- 
ing a needle  through  it,  and  still  further  by 
sending  a small  current  through  the  skin.  To 
prove  that  the  current  has  been  used,  I shall 
take  away  one  or  two  hairs  by  electrolysis,  so 
as  to  give  you  ocular  demonstration  of  what 
has  been  done.  I will  endeavour  to  show  on 
the  blackboard  an  outline  of  the  experiments 
which  form  the  basis  on  which  the  process  of 
cataphoric  medication  has  been  built  up. 

We  start  with  a couple  of  beakers  filled 
with  fluid  nearly  to  the  brim  ; one  containing 
dilute  sulphuric  acid,  the  other  a solution  of 
barium  chloride.  Between  the  two  we  place 
a piece  of  lamp-wick  well  soaked  in  a solution 
of  sodium  chloride.  It  may  be  supposed  that, 
by  simple  capillary  action,  some  of  the  hydric 
sulphate  may  pass  over  into  the  barium 
chloride,  but  that  is  not  so,  as  we  proved  by 
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leaving  the  apparatus  in  statu  quo  for  twenty- 
four  hours  without  any  such  result.  Then 
we  modified  the  conditions  by  placing  in  the 
first  beaker  an  electrode  connected  with  the 
positive  pole  of  the  battery,  and  in  the  second 
another  electrode  connected  with  the  negative 
pole  ; and  sending  a current  of  about  ioo  m.a. 
through  the  arrangement.  Within  half  an  hour 
we  had  a deposit  of  barium  sulphate ; in  fact,  in 
a few  minutes  a little  dulness  could  be  seen  in 
the  liquid  at  the  end  of  the  lamp-wick  ; the  dul- 
ness soon  spread,  and  ultimately  flakes  could 
be  distinguished.  These  were  remarkably  fine, 
and  it  was  necessary  to  look  at  them  with  a lens 
to  distinguish  them  from  the  bubbles  of  hydro- 
gen which  were  given  off  in  great  quantity. 
That  is  the  first  step  in  our  series  of  experi- 
ments. You  may  say  that  the  whole 
thing  is  easily  explicable  by  the  theory  of 
electrolysis  ; but  that  is  not  so,  and  for  this 
reason.  If  we  were  experimenting  by  means 
of  electrolysis  only,  we  should  use  some 
solution  in  which  the  alkaline  element  would 
be  carried  to  the  negative  electrode  ; but  here 
we  have  no  alkaline  element  present  at  all, 
with  the  exception  of  hydrogen,  and  that,  of 
course,  would  not  produce  a precipitate  in  the 
barium  chloride  solution.  There  must,  there- 
fore, be  something  else  at  work.  Having  put 
capillary  attraction  out  of  the  question  by  our 
initial  experiment,  we  may  ignore  electrolysis 
because  there  is  nothing  to  pass  over  which 
will  produce  a precipitate.  We  have  therefore 
to  consider  the  third  power  of  a continuous 
current,  viz.,  that  of  mechanical  transference, 
and,  as  a matter  of  fact,  we  have  an  absolute 
mechanical  transference  from  the  positive 
electrode  to  the  negative.  The  proof  of  that  is 
found  in  the  precipitation  of  barium  sulphate  in 
the  second  solution.  Of  course  if  we  were  going 
the  other  way  about,  it  would  be  easy  enough 
to  produce  a precipitate ; but  we  have  used 
the  sulphuric  acid  purposely  at  the  positive 
electrode,  in  order  that  there  may  be  no  possi- 
ble question  of  any  other  kind  of  action. 

The  next  experiment  is  a development  of 
the  first.  Here  we  have  a trough  made  of 
glass,  divided  into  two  parts  by  a porous 
septum,  which  in  our  experiments  was  made 
of  baked  clay.  It  is  not  very  thick,  but  just 
sufficiently  so  to  prevent  any  chance  of  leakage. 
Into  one  of  these  compartments  we  place  a 
solution  of  iodine,  and  in  the  other  is  a solution 
of  starch.  The  reason  iodine  dissolved  in  water 
was  selected  was  that  we  should  have  no  chance 
of  complication  from  such  solutions  as  might 
be  dependent  on  the  presence  of  an  iodide  salt. 


Supposing,  for  instance,  we  had  used  iodine 
dissolved  in  water,  together  with  iodide  of 
potassium,  under  the  conditions  of  the  experi- 
ment, the  potassium  would  be  passed  over, 
and  we  did  not  want  that  to  happen.  We 
tested  this  arrangement,  to  see  if  there 
were  any  precipitation  of  the  starch  in  the 
ordinary  way,  by  simple  osmosis,  and  we 
found  no  result  whatever.  But  when  we 
placed  an  electrode  in  each  compartment, 
one  connected  with  the  positive,  the  other 
with  the  negative  pole  of  the  battery,  and  sent 
a current  through,  we  found  that,  within  an 
hour,  there  was  distinct  precipitation  of 
iodide  of  starch,  which  went  on  increasing  for 
a considerable  time.  It  was  not  large  in 
quantity;  that  is  a point  to  be  noticed.  Had 
it  been  large  in  quantity,  it  would  have  upset 
some  of  the  points  in  connection  with  cata- 
phoresis  which  I am  anxious  to  make  clear. 
As  a result,  therefore,  of  the  action  of  a con- 
tinuous current  applied  in  this  way,  we  passed 
iodine  through  the  porous  plate  into  the  starch 
solution,  and  had  on  one  side  a precipitate 
of  iodide  of  starch.  The  precipitate  did 
not  continue  to  increase  after  a certain  time. 
There  are  chemical  reasons  for  that,  but  it  is 
sufficient  to  say  that  we  did  have  a precipitate 
which  was  sufficiently  copious  for  all  the  pur- 
poses of  demonstration. 

The  third  step  is  this.  In  place  of  the 
porous  plate,  we  choose  to  - night  for  the 
purpose  of  our  experiment  the  human  skin — 
that  is,  a septum  of  animal  membrane — 
and  by  means  of  this  power  of  mechanical 
transference  of  continuous  current,  I hope  to 
be  able  to  show  that  cocaine  can  be  passed 
through  the  skin  in  such  quantity  as  to 
enable  us  to  anaesthetise  it  completely.  We 
use  a small  pad  soaked  in  a solution  of 
cocaine,  which  is  placed  on  the  part  of 
the  skin  to  be  operated  upon.  The 
negative  electrode  is  fixed  a little  higher  up 
the  arm,  and  the  part  between  the  two  repre- 
sents the  porous  septum,  or  lamp-wick.  We 
have  allowed  a current  of  about  20  m.a.  to 
pass  through  the  skin  for  25  minutes,  and 
doubtless,  on  removing  the  pad,  I shall  find  the 
skin  quite  insensitive  to  pain.  The  first  thing 
one  notices  is  that  the  skin  underneath 
the  electrodes  is  red ; that  is  merely  an 
exemplification  of  the  ordinary  action.  Now, 
taking  a platinum  needle  which  can  be  con- 
nected with  a battery,  I pass  it  through  the 
skin  to  the  depth  of  i-i6th  inch  or  more.  The 
subject  shows  no  sign  of  pain.  Now  I put 
on  a current  of  4 m.a.  The  first  thing  one 
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observes  is  a separation  of  gas  at  the  point  of 
application  of  the  needle.  On  removing  the 
instrument,  I find  that  the  hair  easily  comes 
away  from  the  skin,  the  root  being  more  or  less 
decomposed.  I will  take  away  another  hair  in 
the  same  way,  passing  the  needle  well  down 
to  the  base  of  the  follicle. 


DISCUSSION. 

Mr.  Howard  Swan  said  he  had  watched  the 
progress  of  these  experiments  from  the  beginning 
with  great  interest,  and  believed  the  investigation 
was  likely  to  prove  very  useful.  The  power  of 
treating  a small  portion  of  the  human  body,  so 
that  it  might  be  actually  cut  into  without  causing 
pain,  needed  no  words  to  recommend  it  to  medical 
men.  Though  in  ordinary  houses  there  was  no 
danger  from  electric  wires,  it  was  useful  for  the 
public  to  know  what  dangers  lurked  in  the  wires, 
with  which  they  had  no  business  to  meddle, 
especially  as  recent  experiments  showed  that  currents 
of  far  greater  pressure  than  we  had  been  accustomed 
to — even  up  to  25,000  volts — were  likely  to  come 
into  use.  He  had  heard  of  several  sets  of  experi- 
ments with  regard  to  electricity  being  generated  in 
the  human  body,  but  did  not  know  whether  the 
actual  amount  of  current  had  been  determined.  A 
friend  of  his,  late  cable  superintendent  to  the 
Eastern  Telegraph  Company,  told  him  that  he  had 
sometimes  amused  himself  by  testing  both  negroes 
and  himself,  and  found  that  the  potential  of  Euro- 
peans was  considerably  greater  than  that  of  negroes. 
It  varied  in  different  states  of  health  and  activity, 
and  it  occurred  to  him  that  it  might  be  an  aid  to 
diagnosis.  If  the  normal  current  in  a healthy  state 
had  been  determined,  it  would  probably  be  found  to 
vary  in  disease.  One  question  was  how  far  the 
process  of  digestion  gave  rise  to  these  currents.  If 
there  were  any  reason  to  suppose  that  the  human 
stomach,  at  a temperature  of  ioo°,  was  a primary 
battery,  it  might  afford  a useful  hint  to  electricians, 
and  if  they  employ,  not  necessarily  a solution  of  corn, 
but  say  of  coal  ground  fine,  in  a battery  of  which 
the  prototype  was  the  human  digestive  organ,  there 
might  be  a great  development  of  primary  battery 
schemes.  Dr.  Milne  Murray  read  a paper  lately 
at  Glasgow,  in  which  he  brought  forward  a very 
delicate  galvanometer  of  the  type  spoken  of  by  Mr. 
Lawrence,  in  which  there  was  a special  arrangement 
for  determining  minute  physiological  currents,  and  if 
any  further  information  could  be  given  on  that  point 
it  would  be  interesting. 

General  Philip  Smith,  C.B.,  bore  testimony, 
from  personal  experience,  to  the  value  of  electrical 

treatment. 


Mr.  J.  J.  Vt/.EY  asked  how  long  the  insensibility 
of  the  skin  lasted. 

Mr.  Jonfs  inquired  if  the  application  of  cocaine 
to  the  skin  for  twenty-five  minutes,  without  any 
electrical  action,  would  not  produce  a certain  amount 
of  anaesthesia. 

Mr.  Bruce  asked  if  instantaneous  photography 
had  been  applied  in  any  of  these  experiments,  in 
recording  the  physiological  effects  produced  by  the 
current. 

Mr.  F.  Wyles  asked  if  the  electrodes  were  of 
platinum,  and  said  he  had  made  somewhat  similar 
experiments,  using  a wet  string  instead  of  the  lamp- 
wick.  It  had  been  found  necessary  to  use  a new 
wet  string  on  each  occasion  when  any  important 
reading  had  to  be  taken.  He  suggested  that  a 
syphon  tube  might  be  used. 

Mr.  Henchman  thought  that  possibly  the 
results  shown  were  due  in  great  measure  to  the 
action  of  the  cocaine  alone.  He  had  been  operated 
upon  several  times,  once  or  twice  seriously,  always 
with  the  local  application  of  cocaine,  and  the  pain 
had  been  very  slight. 

The  Chairman  said  both  the  dangers  and  benefits 
of  electricity  were  now  attracting  a good  deal  of 
attention,  and  each  topic  was  a very  old  one.  Nearly 
150  years  ago,  the  first  severe  operation  of  the  elec- 
trical discharge  attracted  the  attention  of  all  Europe,, 
and  even  in  1 759,  no  less  a character  than  John  Wesley 
wrote  a book  under  the  title  of  “ The  Desideratum  ; 
or  Electricity  made  plain  and  useful,  by  a lover  of 
mankind  and  of  common  sense.”  Some  of  the 
sections  of  that  book  were  peculiar  and  interesting. 
For  instance,  “Electricity  the  soul  of  the  Universe;’* 
“The  cat  in  the  oven  ; curious  electrical  experiment;” 
“A  person  with  the  smallpox  cannot  be  electri- 
fied.” He  did  not  know  whether  the  author  had 
worked  in  that  direction.  Again,  “ Electricity  the 
greatest  of  all  remedies  ;”  and  again,  one  experiment 
described  by  Wesley  was — “ A person  standing  on- 
the  ground  cannot  kiss  an  electrified  person  standing 
on  the  resin.”  There  was  this  great  distinction  be- 
tween this  paper  and  nearly  all  that  had  hitherto 
been  written  on  the  curative  qualities  of  electricity,, 
that  it  had  been  illustrated  by  experiment,  and  was 
the  result  of  actual  observation.  Too  often  people 
allowed  their  imagination  to  run  wild  on  these  mat- 
ters. The  dangers  of  electricity  had  occupied  a. 
great  deal  of  attention  lately,  and  the  Press 
had  given  great  prominence  to  accidents  which, 
had  occurred  in  the  United  States.  Nearly 
all  these  accidents  had  arisen  from  men  occupied 
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in  repairing  and  maintaining  telegraph  and  tele- 
phone wires,  who  had  received  severe  shocks,  and 
had  been  killed,  either  instantly  by  the  current,  cr  by 
being  thrown  from  great  heights  to  the  ground.  But, 
in  these  cases,  the  currents  were  not  from  the  tele- 
graph wires  themselves,  but  from  electric  light  or 
power  circuits  which  ran  on  the  same  poles.  Those 
who  had  not  been  in  the  States,  could  scarcely  believe 
that  a nation  so  far  advanced  in  civilization  would 
actually  allow  a street  like  the  Strand  to  be  permeated 
by  poles,  each  carrying  a mixture  of  wires — some 
telegraphic,  some  telephonic,  some  for  fire  alarms, 
and  many  for  electric  lights  and  the  transmission  of 
power.  The  result  was,  you  could  walk  down  Broad- 
way almost  sheltered  from  the  sun  by  the  cloud  of 
wires  overhead.  When  a poor  telegraph  man 
ascended  a pole  to  remove  a fault,  he  might  acci- 
dently touch  a wire  carrying  a powerful  current, 
from  which  he  received  a fatal  shock  ; but,  of  some 
30  accidents  he  had  investigated,  about  nine-tenths 
had  arisen  from  this  cause.  Of  course,  the  cure  for 
such  dangers  was  very  simple.  The  first  rule  was, 
never  to  allow  such  wires  to  be  carried  overhead.  All 
light  and  power  wires  worked  at  high  pressure  should 
‘be  carried  underground,  away  from  the  reach  both  of 
the  public  and  the  workmen.  But  in  this  country 
there  was  an  element  of  safety  which  existed 
nowhere  else  that  he  knew  of,  and  which  few 
people  liked — the  grandmotherly  government  of  the 
Board  of  Trade.  But  there  never  was  an  institution 
which  did  more  for  the  life  and  health  of  the  country 
than  the  Board  of  Trade.  Its  rules  and  regulations 
had  made  a first-class  railway  carriage  absolutely  the 
safest  place  to  live  in ; for  more  people  died  in  their 
own  dining-rooms  than  in  railway  carriages.  The 
same  with  electric  wires ; if  they  were  put  up  in 
accordance  with  the  rules  of  the  Board  of  Trade 
there  would  be  almost  absolute  safety.  One  im- 
portant point  in  connection  with  the  danger  from 
wires  was  the  duration  of  contact.  You  might  have 
a current  of  high  E.M.F.,  and  just  touch  the  wire 
with  more  than  a trifling  effect ; but  if  you  grasped 
it,  and  got  muscular  fixation,  the  result  would  be 
very  serious.  Another  point  of  great  importance, 
which  had  been  lately  investigated  by  an  American 
electrician,  Mr.  Tesla,  was  the  influence  of  alternating 
currents  of  high  frequency.  The  authors  spoke  of  an 
alternating  current  of  a frequency  of  23  to  the  second  ; 
but  those  used  by  the  Grosvenor  Gallery  Company 
were  about  70  or  80,  and  at  present  the  ordinary  fre- 
quency used  was  about  100.  Mr.  Tesla  found  that  the 
higher  the  frequency,  the  greater  was  the  amount  of 
electrical  energy  which  might  be  passed  through  the 
body  without  serious  discomfort,  which  was  a 
point  deserving  attention.  The  authors  had  touched 
very  lightly  on  a delicate  subject,  the  nature 
of  electricity.  Those  who  spent  their  lives  in 

dealing  with  electricity  knew  least  about  it,  and 
people  did  not  even  agree  on  what  the  term  elec- 
tricity meant.  Practical  men  called  one  thing 
electricity,  and  the  physicist  and  mathematician 


applied  the  term  to  something  else.  Passing  throu  gh 
the  carbon  filaments  which  lighted  the  room,  there 
was  something  which  many  called  electricity,  but  it 
was  really  electrical  energy.  In  the  same  way,  heat 
was  one  thing,  and  temperature  was  quite  another 
thing.  Electricity  was  one  thing,  and  electric  energy 
was  another.  Engineers  regarded  the  electricity 
which  was  used  in  lighting  distinctly  as  a form  of 
energy;  it  was  not  a substance,  a body,  but  some- 
thing of  an  abstract  character,  which  could  not  be 
explained ; but  it  had  these  properties  which  the 
authors  of  the  paper  had  spoken  of,  curative  powers 
of  various  kinds,  and  the  peculiar  cataphoric  power 
which  had  been  shown  by  the  experiments.  The 
authors  trod  on  very  safe  ground  when  they  applied 
their  powers  of  experimenting  to  solve  this  intricate 
question.  Tooth  extraction  had  been  spoken  of,  and 
a friend  of  his  had  tried  the  electrical  method  and 
found  it  so  successful,  that  he  had  eight  troublesome 
teeth  removed  at  one  sitting.  He  concluded  by  pro- 
posing a hearty  vote  of  thanks  to  the  authors  of  the 
paper. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Dr.  Harries,  in  reply,  said  it  had  not  been 
possible,  with  the  instruments  at  their  command,  to 
determine  the  exact  difference  of  potential  at  different 
parts  of  thebody.  They  found  deflections  varying  from 
1 5 or  20  up  to  perhaps  40  degrees  on  the  scale  of  the 
mirror  galvanometer,  but  what  that  represented  he  was 
unable  to  say ; each  degree  might  be  one-millionth 
part  of  a unit,  or  perhaps  less,  but  at  present  that 
was  only  a guess.  With  regard  to  the  difference 
noted  between  negroes  and  Europeans,  that  might  in 
all  probability  be  accounted  for  by  a difference  in  skin 
resistance.  The  skin  of  a negro  was  usually  much 
thicker  than  that  of  a white  man,  and  was  the  chief 
factor  in  the  resistance  to  the  passage  of  currents 
generated  inside  the  body.  The  question  re- 
lating to  the  process  of  digestion  would  admit 
of  a great  variety  of  answers,  but  he  should  sup- 
pose that  where  digestion  was  going  on  there 
would  be  electrolysis,  and  if  so  there  would  be  loss 
of  current,  not  production.  On  the  other  hand, 
where  oxidation  was  going  on,  as  in  the  lungs,  and 
in  the  tissues  where  action  was  vigorous,  where  the 
oxyhomoglobin  of  the  blood  was  being  reduced,  you 
might  expect  to  find  production  of  current.  He  had 
not  yet  seen  Dr.  Milne  Murray’s  galvanometer.  As 
a rule  anaesthesia  began  to  diminish  after  about  ten 
minutes,  and  went  on  diminishing  for  half  an  hour  or 
40  minutes,  depending  in  different  cases  on  the  degree 
of  soakage.  The  anaesthetic  result  depended,  to  a 
great  extent,  on  good  preliminary  soakage  of  the  skin, 
which,  lowering  its  resistance,  enabled  the  solution 
to  pass  more  readily  into  the  tissues.  Where  the 
skin  was  dry,  the  process  would  take  longer,  and  be 
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more  difficult.  Whether  the  insensibility  was  due 
to  the  cocaine  alone,  was  a vital  point.  If  the 
result  were  due  to  electi'icity  alone,  they  would  not 
need  to  use  the  cocaine  ; and  if  it  were  due  to  the 
latter  alone,  there  would  be  no  occasion  to  use  elec- 
tricity ; it  was  due  to  combined  action.  The  applica- 
tion of  cocaine  alone  of  the  proper  strength  would 
have  some  effect ; but  when  used  with  the  aid  of  the 
current  it  produced  such  anaesthesia  that  you  could, 
if  necessary,  apply  a red-hot  iron,  without  much 
objection  on  the  part  of  the  patient.  By  using 
this  cataphoric  process,  the  galvano-cautere  had  been 
applied  as  much  as  half-a-dozen  times,  consecutively, 
to  the  same  patient,  at  the  same  operation,  without 
any  sign  of  wincing.  He  had  seen  no  reports 
of  the  application  of  photography  in  noting  the 
effects  produced  by  electricity ; but  he  should  be 
very  glad  if  someone  would  carry  out  experiments  in 
that  direction,  which  could  hardly  fail  to  be  useful, 
especially  in  determining  the  exact  dose  of  current 
which  a patient  could  bear.  As  mentioned  by  Mr. 
Wyles,  they  used  a fresh  wet  string,  or  wick,  at  each 
experiment,  as  well  as  platinum  or  carbon  electrodes, 
avoiding  anything  liable  to  easy  decomposition.  With 
all  deference  to  John  Wesley,  he  was  not  right  in  say- 
ing that  persons  suffering  from  smallpox  could  not  be 
electrified.  Probably,  in  those  days,  insulation  was 
not  so  perfect  as  it  was  now,  and  the  whole  subject 
was  not  so  well  understood.  Wesley  knew  a great 
deal  about  many  things,  but  he  could  hardly  be 
called  an  expert  on  the  subject  of  electricity.  On 
the  subject  of  kissing,  he  might  have  had  more  ex- 
perience, and  his  evidence  perhaps  would  be  more 
readily  accepted.  The  duration  of  contact  was  an 
important  point,  which  had  been  alluded  to  in  the 
present  paper,  as  well  as  in  previous  papers  referred 
to.  With  regard  to  currents  of  high  frequency, 
he  had  dealt  with  that  question  both  at  a meet- 
ing of  the  Institution  of  Electrical  Engineers  last 
March,  when  he  stated  that  the  more  rapid  the 
alternations,  the  more  nearly  did  the  conditions 
resemble  those  of  a constant  current  as  regarded 
sensation;  and  at  the  British  Association  meeting 
at  Leeds  the  subject  was  also  dealt  with.  It  was 
stated  that  a much  larger  dose  of  electrical  current 
could  be  taken  when  the  alternations  were  300  per 
second  than  when  they  were  50  or  60.  Everything 
new,  of  course,  came  from  America,  but  in  this 
instance  he  thought  they  had  got  ahead  of  Mr.  Tesler. 
Certain  other  specially  electrical  matters  he  would 
leave  his  colleague  to  deal  with. 

Mr.  Lawrence  said  he  had  very  little  to  add. 
They  had  referred  in  the  paper  to  the  danger  which 
might  arise  incidentally  from  telegraph  wires  being  in 
the  neighbourhood  of  those  carrying  stronger  cur- 
rents, and  in  regard  to  the  point  raised  by  the  Chair- 
man about  the  nature  of  electricity,  he  should  be 
very  sorry  for  it  to  be  supposed  that  they  had  the 
remotest  intention  of  attempting  any  explanation  of 


the  kind.  They  had  only  referred  to  electricity  as  it 
was  used  ; and  as  the  Chairman  had  differentiated 
between  electricity  and  electrical  energy,  he  might 
explain  that  they  intended  to  speak  only  of  electrical 
energy. 


APPLIED  ART  SECTION. 

Tuesday,  March  10th;  H.  Longden  in  the 
chair. 

The  paper  read  was  on  “ Enamelling  and 
Damascening,”  by  J.  Starkie  Gardner. 

The  paper  and  discussion  will  be  printed  in 
the  next  number  of  the  Journal. 


Miscellaneous. 

♦ 

THE  VEGETABLE  FIBRES  OF  TRINIDAD. 

The  United  States  Consul  in  Trinidad  has  recently 
forwarded  to  his  Government  a report  upon  the 
vegetable  fibres  of  that  island,  and  gives  a descrip- 
tion of  some  of  the  most  important  of  them.  The 
maholtine  is  a plant  which  grows  wild  in  large 
quantities.  It  is  easily  cultivated,  by  simply  cutting 
down  bushes  and  burning  them,  and  scattering  the 
seeds  of  the  plant.  One  acre  of  good  ground  will 
produce  about  5,000  pounds  of  stalk  ; and  this  stalk, 
i*educed  to  fibre,  will  make  about  800  pounds.  The 
stalk  grows  from  eight  to  twelve  feet,  the  skin  or 
bark  of  which  is  stripped  off,  and  steeped  in  cold 
water,  eight  or  ten  days  after  which  the  green  watery 
substance  is  washed  out,  leaving  a fibre  eight  to  ten 
feet  long.  The  white  mahoe  ( Sterculia  cariboea ), 
like  the  maholtine,  grows  wild,  and  maybe  cultivated 
in  the  same  way,  producing  the  same  quality  of  fibre. 
The  fibre  is  whiter  and  more  silky  than  that  of  the 
maholiine , and  is  believed  to  be  superior  to  it, 
although  it  has  never  been  sent  abroad  to  test  its 
merits.  A crop  is  reaped  every  seven  months.  The 
gumbo  or  okra  ( Abelmoschus  esculentus ) is  another 
stalk  fibre,  the  plant  growing  six  to  eight  feet  high, 
and  producing  a fibre  about  the  same  length.  Culti- 
vated on  good  soil,  it  will  produce  4,000  pounds  of 
stalks,  yielding  as  much  fibre  to  the  pound  as  the 
maholtine  or  the  white  mahoe.  The  fibre  of  the 
gumbo,  unlike  those  above  mentioned,  will  not  con- 
tain water,  but  throws  it  off  like  oil  silk.  A crop  is 
harvested  every  seven  months.  The  plantain  ( Musa 
sapientum ) will  produce  from  five  to  six  pounds  of 
fibre  to  each  stalk.  The  stalks  grow  from  eight  to 
nine  feet  high,  and  800  of  them  may  be  produced  on 
an  acre  of  ground.  The  fibre  is  obtained  by  putting 
on  two  wooden  rollers,  and  rolling  and  squeezing 
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the  stalks  to  crush  the  watery  pores,  then  steeping 
it  in  water  eight  to  ten  days,  and,  finally,  putting 
it  under  the  same  rolling  process  with  heavier 
weights.  The  banana  ( Musa  paradisiaca)  grows 
four  to  five  feet  high,  produces  two  to  three  pounds 
of  fibre  to  the  stalk,  and  800  stalks  to  the  acre,  and 
the  crop  is  annual.  Ramie  or  china  grass  grows 
very  thickly,  and  when  once  planted  sustains  itself 
against  other  grass.  After  the  first  year  it  can  be 
cut  every  six  months.  The  stalk  grows  about  four 
feet  high.  It  will  produce  an  ounce  of  fibre  to  every 
square  foot.  The  plant  was  imported  into  Trinidad 
from  China  for  experimental  purposes  about  three 
years  ago,  and  has  not  yet  assumed  any  commercial 
importance.  The  inahoe  bord  dti  mer  ( Paritium 
tiliaceum)  does  not  grow  inland,  but  on  the  seashore. 
It  is  a stalk  fibre,  but  unlike  the  above  it  branches, 
and  the  branches  also  produce  fibre.  It  grows  eight 
to  fifteen  feet  high.  Each  tree  will  produce  about 
half  a pound  of  fibre,  and  one  acre  can  support  800 
trees.  Red  mahoe  ( Sterculia  caribcei)  grows  wild  on 
any  soil  of  the  island,  produces  about  800  trees  to 
the  acre,  grows  eight  to  ten  feet  high,  and  then 
branches.  The  stalk  and  branches  are  both  used  for 
fibre,  which  is  used  by  the  natives  for  making  rope. 
The  crop  is  annual.  Rucon,  or  annotto,  an  Indian 
plant  from  South  America,  is  a very  strong  fibre. 
One  acre  will  support  800  stalks  cultivated  on  fertile 
soil,  and  each  stalk  will  produce  about  half  a pound 
of  fibre.  Black  sage  ( Cordia  cylendros ) is  a small 
shrub  about  six  feet  high,  and  produces  a very  strong 
fibre,  used  by  the  natives  for  making  ropes.  An  acre 
of  ground  will  support  1,600  plants,  and  they  will 
give  one-fourth  of  a pound  of  fibre  to  each  plant. 
Bois  sang , or  blood  wood,  grows  twenty-five  feet 
high,  and  branches  out  eight  to  ten  feet  from  the 
bottom.  When  tapped,  the  tree  emits  a fluid  re- 
sembling blood,  which  produces  a red  stain.  Both 
stem  and  branches  produce  fibre.  About  600  trees 
may  be  produced  to  the  acre,  and  each  tree  will  pro- 
duce two  to  three  pounds  of  fibre,  which  is  used  for 
rope-making.  The  fibre  varies  from  four  to  six  feet 
in  length,  is  very  tough,  and  would,  it  is  said,  make 
a superior  twine  for  bagging.  It  is  cut  and  planted 
every  three  years.  Balizier  ( Hilicomea ) is  a wild 
plant,  grows  on  cool  soil,  and  its  presence  in- 
dicates superior  land.  The  blades,  which  resemble 
the  blades  of  the  plantain,  produce  the  fibre,  but  the 
blades  grow  from  the  roots  of  the  bush  like  a pine- 
apple, and  they  are  six  to  ten  feet  long.  One  acre 
will  produce  about  10,000  blades,  and  each  blade 
will  produce  half  an  ounce  of  fibre.  It  is  a coarse 
fibre,  not  so  strong  as  the  others  mentioned,  but  is 
useful  for  door-mats  and  similar  purposes.  Cacao 
( Tlieobroma ) is  cultivated  for  its  valuable  fruit,  but 
the  tree,  which  grows  fifteen  or  twenty  feet  high,  is 
trimmed  annually  in  the  spring  of  the  year,  and  the 
branches  of  each  tree  thus  trimmed  will  produce 
half  a pound  of  fibre,  which  varies  from  three  to  five 
feet  in  length.  It  is  strong,  and  is  used  as  rope  for 
making  hammocks.  Bois  Vome  (Guazuma  ulmifolia ) 


is  a straight  tree.  At  a distance  of  eight  or  ten  feet 
up  the  body  of  the  tree,  five  or  six  branches  shoot 
out  in  a circle  round  it,  and  from  this  point  to  the 
top  of  the  tree,  encircling  branches  shoot  out  at  the 
distance  of  about  one  foot  apart.  The  lowest  circle 
of  branches  are  the  longest,  and  they  shorten  as  they 
ascend  the  tree,  causing  the  tree  to  assume  the  shape 
of  a sugar  loaf.  Both  the  body  and  branches  produce 
fibre.  It  is  a straight  brown  fibre,  and  very  strong, 
used  generally  for  rope  and  twine  making.  Eight 
hundred  trees  may  be  produced  to  the  acre,  and  after 
the  third  year  will  produce  annually  from  one  to  two 
pounds  of  fibre  to  the  tree.  The  Agave  Mexicana 
grows  three  or  four  feet  high,  and  one  acre  will 
support  2,500  plants.  After  three  years,  each  blade 
will  produce  half  an  ounce,  or  about  half  a pound  t:> 
the  plant.  The  crop  maybe  reaped  each  succeeding 
year  for  from  twelve  to  sixteen  years  without  replant- 
ing. The  plant  becomes  dry  and  worthless  as  soon 
as  it  produces  a flower,  but  it  rarely  produces  the 
flower  before  twelve  years,  and  usually  not  before 
sixteen  or  twenty  years.  The  plant  grows  wild  on 
the  island,  but  it  is  understood  to  have  originally- 
been  brought  from  Mexico.  The  fibre  is  three 
to  four  feet  long,  fine,  strong,  and  it  is  said, 
would  doubtless  be  good  for  textile  purposes. 
The  Agave  Americana , or  American  aloe,  grows 
higher  than  the  Agave  Mexicana.  It  varies  in  height 
from  four  to  five  feet,  and  the  fibre  is  the  same 
length.  It  grows  abundantly,  chiefly  near  the  sea 
shore,  and  is  understood  to  be  a native  of  the  island. 
The  fibre  is  coarser  than  the  Mexican  agave,  but 
about  the  same  quantity  can  be  produced  to  the 
acre.  Of  the  pine-apple  ( Ananassa  sativa)  only  the 
blade,  which  is  about  two  feet  long,  produces  fibre. 
The  fibre  is  strong  and  fine,  and  is  believed  to  be 
well  suited  lor  textile  manufactures.  It  is  of  finer 
texture  than  either  the  American  or  Mexican  agave. 
Agave  rigida , or  sisal  hemp,  has  lately  been  intro- 
duced into  Trinidad.  The  blades  alone,  which  grow 
about  two  and  a half  to  three  feet  long,  are  used  for 
fibre.  Eight  blades,  it  is  said,  give  an  ounce  and  a 
half  of  fibre,  and  the  fibre  obtained  is  about  three 
feet  long,  strong,  coarse,  and  stiff",  suitable,  it  is 
believed,  for  strong  ropes  and  chair-bottoms.  An 
acre  will  support  2,000  plants  of  about  sixteen  blades 
each,  and  calculated  to  produce  at  each  reaping  three- 
ounces  of  fibre  to  the  plant.  After  three  years  a crop 
is  reaped  annually.  Among  the  fibre-producing  plants 
of  Trinidad  may  be  mentioned  the  gemove  ( Malachra 
bois  ceip  (Oreodaphne  cernua)\  gumbo  mizse,  the 
pinquine  or  wild  pine-apple ; the  Spanish  needle 
( Yucca)  ; and  the  Sanseviera  zeyianica.  Consul 
Peirce  states,  in  conclusion,  that  he  has  been  in- 
formed that  there  is  no  machine  now  in  use  in  the 
colony  which  obtains  the  fibre  without  destroying  the 
substance  of  the  fibre  ribs.  The  principal  machine, 
if  not  the  only  one,  now  used  in  Trinidad  and 
Tobago,  is  arranged  for  the  operator  to  hold  the 
blade  of  the  plant  in  his  hand,  while  the  machine 
scrapes  out  the  green  and  watery  substance.  The 
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opinion  has  been  expressed  that  if  a machine  could 
be  introduced  that  would  act  somewhat  on  the  prin- 
ciple of  a cane-mill,  in  which  the  cane  enters  one 
side  and  comes  out  at  the  other  thoroughly  crushed 
and  squeezed,  a great  advantage  would  be  gained 
over  the  present  practice. 


SCENTS  AND  PERFUMES. 

In  1889,  44,608  gallons  of  perfumed  spirits,  chiefly 
eau  de  Cologne,  valued  at  £87,629,  and  paying  a 
duty  of  10s.  6d.  per  gallon,  were  imported  into 
England.  Of  essential  and  perfumed  oils  there  were 
1,078,277  lbs.,  valued  at  £192,340;  and  of  perfumery 
and  articles  used  therein,  1,367,84716s,  valued  at 
^139,746*  The  lavender  water  distilled  at  home,  the 
otto  of  roses,  musk,  vetivert,  Tonquinbean,  patchouli, 
and  other  perfumes  imported,  bring  up  the  total  to 
,£500,000  sterling.  Of  orange-flower  water,  jasmine 
and  neroli  oils,  citronelle  and  lemon-grass  oils,  a 
great  deal  are  received.  There  are  about  10,000 
acres  under  Andropogon  nardns  grass  in  Ceylon,  and 
over  5,500,000  ounces  of  the  citronelle  oil  made  from 
it  are  shipped.  Lemon- grass  oil  is  obtained  from 
other  species,  Andropogon  citratus  and  A.  schoenan- 
ihus.  About  9,000  ounces  are  shipped  from  Ceylon. 
Geranium  oil.  which  is  much  used  to  adulterate 
otto  of  roses,  is  distilled  in  Algeria  to  the  extent  of 

1 2.000  lbs. 

Otto  of  roses  is  chiefly  produced  in  Turkey  and 
India.  At  Kezanlik  and  its  neighbourhood  about 
£0,000  ounces  are  made.  At  Adrianople  the  yield  of 
an  average  crop  of  roses  is  from  600,000  to  825,000 
<lrachms.  It  requires  about  3,000  lbs.  of  rose  leaves 
to  produce  an  ounce  of  otto  of  roses.  The  Turkish 
oil  is  that  most  found  in  our  market ; but  much  of 
the  rose  oil  which  England  consumes  comes  also 
from  India,  it  being  largely  distilled  in  the  North- 
West  Provinces  and  the  Punjab.  From  India  there 
was  exported  last  year  12,128  gallons  of  different 
■essential  oils,  valued  at  £20,277.  Of  this  quantity, 

3.000  gallons  came  to  the  United  Kingdom,  1,000 
gallons  were  sent  to  France,  and  nearly  all  the  rest 
went  to  the  east  coast  of  Africa,  Arabia,  and  Egypt. 
But  if  we  use  a great  deal  of  perfumery,  we  also 
export  perfumed  waters,  distillates,  and  articles  of 
perfumery,  to  the  value  of  about  £110,000  a year. 


Correspondence. 


ECONOMIC  DEVELOPMENT  OF  SIAM. 

Mr.  W.  Martin  Wood  writes  The  motive 
and  chief  object  of  Mr.  Gordon's  paper,  as  frankly 
avowed  by  him,  was  to  show  what  railways  might 


do  for  Siam  and  its  development  in  the  modern 
sense,  and  this  he  set  out  most  effectively.  As 
Britain  is  a great  iron-master,  it  is  well  he  should 
make  the  most  of  our  chief  specialty ; but  it  is 
worth  while  to  raise  the  question  whether,  under 
the  physical  conditions  of  Siam,  its  “ economic 
development”  could  not,  with  less  risk,  and  far 
more  effect  on  the  exploitation  of  its  products,  be 
much  more  efficiently  served  by  wate?~cvays  than 
byironwajs.  The  valley  of  the  Meinan  is  not  so 
very  wide;  but,  as  I understand,  the  volume  of  water 
is  permanent  and  abundant;  so  that  by  a good 
system  of  canals,  such  as  Continental  engineers  could 
devise,  the  river  might  be  made  to  serve  nearly  all  the 
cultivable  and  accessible  productive  land  of  the 
country.  Besides,  could  not  a large  navigable  canal 
be  easily  made  eastward  to  join  the  Mekhong  (part 
of  which  I think  is  in  Siamese  territory),  thereby 
opening  up  a far  larger  sphere  of  commerce  than  any 
railway  system  in  Siam  could  do  ? It  is  scarcely 
needful  to  point  out  that,  in  proportion  to  cost,  an 
infinitely  greater  weight  of  produce  could  be  brought 
to  Bangkok  by  smooth  transit  on  water,  than  by 
limited  and  expensive  railway  haulage — in  this  case 
excessively  expensive  because  of  lack  of  cheap  fuel. 

Mr.  Gordon’s  proposal  to  construct  a capacious 
harbour  for  sea-going  vessels  at  the  mouth  of  the 
river  is  one  that  obviously  commends  itself— more  so 
if  joined  to  Bangkok  by  a canal ; and  it  is  one  that 
might  well  be  undertaken  by  the  Government  of 
Siam. 

Here  it  may  be  well  to  remind  readers  of  the 
often  talked  of,  but  still  indefinitely  postponed,  pro- 
ject for  a ship  canal  across  the  Isthmus  of  Krau,  on 
the  north  of  the  Malacca  peninsula.  Certain  French 
projectors  are  understood  to  have  made  complete 
plans  for  such  work  long  ago.  If  they  have  dropped 
it  for  lack  of  funds  or  support,  it  might  be  well  worth 
while  for  British  engineers  to  take  it  up.  Such 
channel  would  not  only  give  direct  impetus  to  the 
trade  and  progress  of  Siam,  but  would  effect  a great 
saving  in  time  and  cost  for  commerce  with  China 
and  all  the  Far  East. 


MODERN  FLOUR  MILLING. 

The  paper  by  Mr.  J.  Harrison  Carter,  on  “Modern 
Flour  Milling,”  with  the  discussion  thereon,  pub- 
lished in  the  last  number  of  the  Society’s  Journal , 
gives  considerable  prominence  to  the  important  ques- 
tion of  fire  risks  of  flour  mills,  and  contains  reflections 
on  fire  insurance  officials,  which  are  likely  to  mislead. 

Mr.  Carter  complains  that,  while  charges  for  fire 
insurance  are  made  on  various  machines,  no  special 
charge  is  made  for  overcrowding,  uncleanliness,  want 
of  daylight,  or  for  naked  lights,  which  defects,  he 
considers,  are  responsible  for  more  fires  in  flour  mills 
than  all  other  causes  put  together.  Farther  on,  Mr. 
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Carter  asserts  that  the  advantage  of  present  purifiers, 
from  an  insurance  point  of  view,  are  incalculable. 

Milling  engineers  who  took  part  in  the  discussion 
freely  give  it  as  their  opinion  that  fire  insurance 
officials  are  lamentably  ignorant  of  their  business. 

These  general  statements  are  not  calculated  to 
enlighten  any  one;  if,  however,  milling  engineers 
would  furnish  detailed  information  of  all  occurrences 
and  mishaps  in  connection  with  flour  milling,  having 
a bearing  on  the  risks  of  fire,  that  may  come  under 
their  notice,  they  would  render  great  service  to  all 
interested  in  this  industry. 

The  defects  referred  to  by  Mr.  Caiter  are  not 
peculiar  to  flour  mills,  but  are,  unfortunately,  found 
in  business  premises  of  every  kind,  where  they  lead 
to  equally  disastrous  results. 

It  would  be  difficult  to  define  overcrowding,  un- 
cleanliness, and  want  of  daylight,  with  sufficient  dis- 
tinction to  form  the  basis  for  a special  charge  ; and  if 
some  standard  on  these  points  could  be  named,  what 
practical  and  legal  guarantee  could  an  insurance 
office  have  that  such  standard  would  be  constantly 
maintained  ? Should  either  or  all  of  the  above 
defects  exist  to  a serious  extent  in  any  important 
mill,  the  owner  would  find  great  difficulty  in  obtaining 
insurances  from  responsible  offices. 

The  position  of  artificial  lights  in  flour  mills  is 
even  more  important  than  their  protection  ; the  glass 
lamps  which  the  latter  arrangement  implies  are  liable 
to  collect  dust,  and  may  thus  cause  the  very  evil  it  is 
desired  to  guard  against.  Electric  light  is,  without 
doubt,  the  safest  for  flour  mills,  but  this  has  its  own 
peculiar  dangers,  and  must  occasionally  be  discon- 
tinued for  repairs,  the  drawing  of  boiler  fires,  &c.  ; 
the  lights  temporarily  used  while  such  repairs  are  in 
progress  will  probably  involve  serious  increase  of 
risk,  and  thus  materially  discount  the  advantages 
electric  light  is  calculated  to  secure.  Portable  lights 
necessary  for  the  examination  and  repair  of  the 
internal  and  other  portions  of  machines  are  a source 
of  great  danger,  and  are  doubtless  responsible  for 
many  fires,  the  causes  of  which  are  given  as  unknown. 

One  in  every  fifty  of  the  mills  in  the  United  King- 
dom using  rollers,  purifiers,  and  modern  machinery, 
burn  down  annually.  In  view  of  this  fact,  it  is  difficult 
to  admit  that  present  purifiers  are  of  the  incalculable 
advantage,  from  an  insurance  point  of  view,  claimed 
for  them  by  Mr.  Carter. 

Modern  flour  mills,  from  a fire  lisle  point  of  view, 
consist  of  lofty  buildings  having  numerous  machines 
on  their  several  floors ; most  of  these  machines  are 
formed  with  light  pine  framing  and  boards,  enclosing 
reels  or  other  appliances  clothed  with  silk  gauze  or 
similar  fabrics ; the  different  parts  of  the  machines 
have  innumerable  bearings,  with  every  variety  of 
mechanical  motion ; their  whole  interiors  are  charged 
with  clouds  of  highly  inflammable  particles  ; and  all 
these  machines  are  connected  with  each  other  by 
numerous  spouts  and  elevators.  In  such  conditions 
the  risk  of  fire  is  necessarily  very  considerable,  and 
should  fire  occur,  it  spreads  throughout  the  mill 


before  extinguishing  appliances,  although  kept  in 
constant  readiness,  can  be  brought  to  bear ; even 
sprinklers  have  never  yet  prevented  the  spread  of  fire 
through  a flour  mill  proper,  where  the  arrangements 
offer  such  facilities  for  its  rapid  extension,  and  at  the 
same  time  prevent  water  reaching  the  burning 
material. 


March  9th,  1891. 


Jas.  Sheppard. 


General  Notes. 


Indian  Government  Publications.— A list 
has  been  issued  by  the  India-office  of  the  Indian 
Government  publications  which  are  on  sale  at  the 
India-office,  and  at  the  Government  presses  at 
Calcutta,  Madras,  and  Bombay.  These  publications 
are  not  issued  direct  to  the  public  by  the  India-office, 
but  may  be  obtained  through  any  of  the  authorised 
agents,  whose  names  are  given  at  the  end  of  the  list. 
In  the  future  half-yearly  lists  the  prices  and  dates  of 
publication  are  to  be  added.  Copies  of  the  list  can 
be  obtained  from  the  Registrar  and  Superintendent 
of  Records  at  the  India-office. 

Chicago  Exhibition,  1893. — The  Science  and 
Art  Department  have  forwarded  to  the  Society  a 
copy  of  the  regulations  with  regard  to  the  Customs 
dues  on  articles  sent  to  the  Chicago  Exhibition.  All 
goods  intended  for  exhibition  will  be  admitted  free  of 
charge  through  any  port  of  the  United  States.  It  is 
intended  that  they  shall  be  valued  on  arrival  at  the 
Exhibition  buildings ; and  at  the  close  of  the 
Exhibition,  unless  the  goods  are  forthcoming,  the 
duties  will  have  to  be  paid.  Special  conditions  wiq 
be  made  for  loss,  deterioration  of  perishable  goods, 
&c.,  and  also  for  the  consumption  of  articles  as 
samples.  It  is  not  intended  that  the  duty  shall  be 
levied,  except  on  goods  which  are  actually  entered 
for  consumption  in  the  United  States. 

Budapesth  Exhibition  of  Earthenware. — 
Information  has  been  received  from  the  Foreign 
Office,  through  the  Science  and  Art  Department, 
that  supplementary  lists  of  articles  open  for  foreign 
exhibitors  at  this  Exhibition  have  been  issued.  (See 
ante  p.  227,  Feb.  6,  for  notice  of  the  forthcoming 
Exhibition.)  According  to  supplementary  arrange- 
ments exhibits  from  foreign  countries  in  the  following 
classes  will  be  admitted  : — I.  Raw  materials  for  the 
purposes  of  the  clay  industry.  II.  Unglazed  clay 
wares.  III.  Glazed  clay  wares.  IV.  Porcelain. 
V.  Stoneware.  VI.  Working  materials — tools, 
machines  used  in  the  chosen  branches  of  industry. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 

March  18. — F.  H.  Cheesewright,  “Harbours, 
Natural  and  Artiiicial.”  Lord  Alfred  Churchill 
v/ill  preside. 

April  8.— A.  P.  Laurie,  “The  Durability  of 
Pictures  Painted  with  Oils  and  Varnishes.”  W. 
Holman  Hunt  will  preside. 

April  15. — Wm.  Topley,  F.R.S.,  “ The  Sources 
of  Petroleum.”  Clement  Le  Neve  Foster, 
D.Sc.,  will  preside. 

April  22.  — Sir  Guilford  Molesworth, 
K.C.I.E.,  “Bimetallism.” 

April  29. — William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.” 

Papers  for  which  no  dates  have  been  fixed  : — 

“Fast  and  Fugitive  Dyes.”  By  Prof.  J.  J. 
Hummel. 

“ Armenia.”  By  Captain  J.  Buchan  Telfer, 
R.N. 


Foreign  and  Colonial  Section. 

Tuesday  evening,  at  Eight  o’clock: — 

March  17.— Sir  Edward  N.  C.  Eraddon, 
K.C.M.G.,  Agent-General  of  the  Colony,  “ Recent 
Development  of  Tasmanian  Industries.” 

Tuesday  afternoons,  at  Half-past  Four 
o’clock  : — 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Papers  for  which  dates  are  not  yet  fixed  : — 

Lewis  Atkinson,  “The  Diamond  Fields  of 
South  Africa.” 

C.  S.  Wilkinson,  F.G.S.,  “The  Mineral 
Resources  of  New  South  Wales.” 

William  Wylde,  C.M.G.,  “The  Opening  of 
Africa.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

April  9.— B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” The  Right  Hon.  Lord  Reay,  G.C.S.I., 
G.C.I.E.,  will  preside. 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “The 
Perriar  Project.”  The  Right  Hon.  Sir  Montstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A.* 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 


History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work.”  Walter  Crane  will  preside. 

May  12. — H.  Arthur  Kennedy,  “ Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Popular  Afternoon  Lectures. 

Friday  afternoons,  at  half-past  4 o’clock  : — 
Captain  Abney,  C.B.,  D.C.L.,Y.R.S.,  “ The 
Science  of  Colour.” 

March  13. 


Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

Lecture  II. — March  16. — The  existence  of  sub- 
salts of  silver — Coloured  forms  of  the  haloids — 
Photosalts — Colloidal  organic  compounds  of  silver — - 
Silver  albuminate  and  “ gelatino-nitrate  ” — The  prin- 
ciple of  emulsification— Other  photographic  materials 
— Photo-physical  and  photo-chemical  change  — 
Modification  of  crystalline  form  under  the  influence 
of  light — The  action  of  light  on  asphalt — Photo- 
chemical study  of  iron  compounds — Photo-chemical 
study  of  mercury  and  copper  salts. 

Lecture  III.— March  23.— The  action  of  light 
on  the  silver  haloids — Accelerators  and  retarders  of 
photo-chemical  decomposition— The  invisible  pro- 
ducts of  the  action  of  light  on  the  haloids — Sensitive 
films — The  function  of  the  vehicle  in  modern  emul- 
sions— The  invisible  effect  of  light  on  the  haloids — 
The  photographic  image — Development  and  sub- 
sequent processes. 

Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  16...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  R. 
Meldola,  “ Photographic  Chemistry.”  (Lecture 

n.) 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p m.  i.  Mr.  AY.  Crowder,  “ Obeser- 
vations  made  in  the  Working  of  Vitriol  Chambers.’ 
2.  Mr.  A.  H.  Allen,  “ The  Chemistry  of  Whiskey 
and  Allied  Products.” 
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Surveyors,  12,  Great  George-street,  S.W.,  8 p in. 
Mr.  Walter  Clode,  “Some  Questions  of  Law 
arising  out  of  the  Occupation  of  Houses  in  Flats.” 
Medical,  11,  Chandos-street,  W.,  8J  p.m. 

Asiatic,  22,  Albemarle  street,  W.,  4 p.m. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 

Dr.  Courtney,  “ The  Reality  of  the  Self.” 

London  Institution,  Finsbury- circus,  E.C.,  6 p.m. 
Dr.  C.  Meymott  Tidy,  “ What  is  a Poison  ? ” 

Tuesday,  March  17. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  aud  Colonial 
Section.)  Sir  Edward  N.  C.  Braddon,  “Recent 
Development  of  Tasmanian  Industries.” 

Royal  Institution,  Albemarle-street,  W.,  3 pm. 
Prof.  Victor  Horsle}-,  “The  Structure  and  Func- 
tions of  the  Nervous  System.”  (Part  I.)  “ The 

Spinal  Cord  and  Ganglia.” 

Civil  Engineers,  25,  Great  George -street,  S.W.,  8 
p.m.  Discussion  on  Mr.  John  Thornhill  Harrison’s 
paper,  “ The  Subterranean  Water  in  the  Chalk 
Forma^m  of  the  Upper  Thames,  and  its  Relation 
to  the  Supply  of  London.” 

Statistical,  School  of  Mines,  Jermyn- street,  S.W., 
7f  p.m  The  President,  Dr.  Frederic  J.  Mouat, 
“ Prison  Ethics  and  Prison  Labour.” 

Pathological,  20,  Hanover-square,  W.,  8|  p.m. 
Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 

Prof.  A.  Bostock  Hill,  “Trade  Nuisances.” 
Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1.  Mr. 
A.  Smith  Woodward,  “ Note  on  some  Dermal 
Plates  of  Homostens  from  the  Old  Red  Sandstone 
of  Caithness.”  2.  Mr.  G.  A.  Boulenger,  “Notes 
on  Lacerta  simony  i.”  3.  Mr.  W.  F.  Kirby 

“Some  Neuroptera  Odonata  (Dragon-flies)  col- 
lected by  Mr.  E.  E.  Green  in  Ceylon.”  4.  Mr. 
Oldfield  Thomas,  “ Some  Antelopes  procured  by 
Mr.  T.  W.  H.  Clarke  in  Somali-Land.” 

Wednesday,  Mafch  18... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  F.  H.  Cheesewright, 
“ Harbours,  Natural  and  Artificial.” 

Naval  Architects  (at  the  House  of  the  Society  of 
Arts),  12  o’clock.  Annual  Meeting.  1.  Presi- 
dential Address  by  the  Earl  of  Ravensworth.  2. 
Lord  Brassey,  “Future  Policy  of  Warship  Build- 
ing.” 

Meteorological,  25,  Great  George  - street,  S.W., 

7 p.m.  1.  Mr.  G.  J.  Symons,  “A  Contribution 
to  the  History  of  Rain  Gauges.”  2.  Mr.  A.  W. 
Clayden,  Exhibition  of  Lantern  Slides  illustrating 
Meteorological  Phenomena.  3.  Exhibition  of 
Rain  Gauges,  Evaporation  Gauges,  &c 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 
Mr.  T.  Charters  White,  “New  Method  of  Demon- 
strating Cavities  in  Dental  and  Osseous  Tissues.” 
Archaeological  Association,  32,  Sackville-strset,  W., 

8 pm. 

Patent  Agents,  19,  Southampton-buildings,  W.C.> 
l\  p.m.  1.  Mr.  E.  Morton  Daniel,  “ Patent 
Medicines.”  2.  Mr.  P.  Jensen,  “A  few  Notes  on 
the  Patent-office  Library.” 

National  Indian  Association,  Westminster  Town- 
hall,  S.W.,  4 p.m.  Mr.  James  Routledge,  “ Indian 
Students  and  English  Influences.” 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  2 p.m. 
Spring  Exhibition. 

-Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  Mr.  Otto  Friederici, 
“ Electrical  Appliances.” 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m.  “Sounding  Apparatus,  in  regard  to  safe 
navigation,  more  especially  by  the  use  of  the  Sub- 
marine Sentry.” 


Thursday,  March  19  ...  Naval  Architects  (at  the  House  of 
the  Society  of  Arts),  12  a m.  1.  Mr.  J.  H Biles, 
“Some  Recent  American  Warship  Designs  for  the 
American  Navv.”  2.  Professor  Vivian  B.  Lewes, 
“ Boiler  Deposits.”  3.  Monsieur  M.  Marchal, 
“ Study  of  certain  Phenomena  of  Compression.” 

7 p.m.  Mr.  A.  F.  Yarrow,  “ Boiler  Construction 
Suitable  for  withstanding  the  Strains  of  Forced 
Draught.” 

Royal,  Burlington-house,  W.,  4J  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Rev. 
Hilderic  Friend,  “ Researches  on  Earthworms  of 
the  Genus  Lumbricus.”  2.  Mr.  W.  F.  Kirby 
“ Hemiptera  and  Hetaroptera  of  Ceylon.”  3. 
Surgeon-Major  A.  Barclay,  “ Life  History  of  Two 
Species  of  Puccinia.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Dr. 
J.  H.  Gladstone,  F.R.S  , The  Molecular  Refrac- 
tion and  Dispersion  of  various  Substances.”  2. 
Prof.  Dunstan  and  Dr.  W.  H.  Ince,  (Part  I.),  “ The 
Crystalline  Alkaloid  of  Aconitnm  Repellus .”  3. 
Mr.  A.  E.  Tutton,  “The  Crystallographic 
Character  of  Aconitine  from  Aconitum  Repellus .” 
London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 
Prof.  Ernst  Pauer,  “ Originality  in  Music.” 
(Illustrated.) 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Prof.  C.  Meymott  Tidy,  “Modern  Chemistry  in 
Relation  to  Sanitation.”  (Lecture  III.) 
Historical,  n,  Chandos-street,  W.,  8J  p.m. 
Mechanical  Engineers,  25,  Great  George- street, 
S.W.,  72  p m.  1.  “ Fourth  Report  of  the  Research 
Committee  on  Friction : Experiments  on  the 
Friction  of  a Pivot  Bearing.”  2.  Messrs  Edward 
H.  Carbutt  and  Henry  Davey.  “ On  recent 
Trials  of  Rock  Drills.” 

Friday,  March  20.. .Naval  Architects  (at  the  House  of  the 
Society  of  Arts),  12  o’clock.  1.  M.  Barba, 
“Recent  Improvements  in  Armour  for  Vessels” 
2.  Mr.  Thomas  Phillips,  “ The  Alteration  in  Form 
of  Steel  Vessels  due  to  different  Conditions  ot 
Loading.”  3.  Mr.  J.  A.  Yates,  “The  Internal 
Stresses  in  Steel  Plating.”  7 p.m.  1.  Mr.  Thomas 
Mudd,  “ Certain  Details  of  Marine  Engineering.” 

2.  Mr.  C.  H.  Haswell,  “ Combined  Crank,  Crank 
and  Intermediate  Shafts  for  Marine  Engines,  and 
their  Liability  to  Fracture.”  3.  David  Joy  “An 
Assistant  Cylinder  for  Marine  Engines.” 

United  Service  Institution,  Whitehall-yard,  3 p.m. 
Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting.  9 p.m.  Prof.  Victor  Horsley, 
“ Hydrophobia.” 

Sanitary  Institute,  74A,  Margaret-street,  W.,  8 pm. 
Mr.  A.  Wynter  Blythe,  “ Sanitary  Law  : English, 
Scotch,  and  Irish  ; General  Enactments  ; Public 
Health  Act,  1875  ; Model  Bye-laws,  &c.” 
Mechanical  Engineers,  25,  Great  George  - street, 
S.W.,  8J  p.m.  Papers  and  Discussions  continued. 
Quekett  Microscopical  Club,  20,  Hanover  square, 
W.C.,  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Mr.  S.  U.  Pickering,  “ The  Theory  of 
Dissociation  into  Tons  and  its  Consequences.”  2. 
Mr.  J.  Swinburne,  “ Some  Points  in  Electrolysis.” 

3.  Mr.  A.  L.  Selby,  “ The  Variation  of  Surface 
Tension  with  Temperatnre.”  4.  Prof.  S.  P. 
Thompson,  “Magnetic  Proof  Pieces  and  Proof 
Planes.” 

Saturday,  March  14  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m  Lord  Rayleigh,  “ The  Forces  of 
Cohesion.”  (Lecture  VI  ) 

Botanic,  Inner  Circle,  Regent 's-p ark,  N.W., 3!  p.m’ 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  1V.C. 


NOTICES. 


CANTOR  LECTURES . 

The  second  lecture  of  the  course  on  “ Photo- 
graphic Chemistry”  was  delivered  by  Professor 
R.  Meldola,  F.R.S.,  on  Monday  evening, 
1 6th  inst.  Professor  Meldola  dealt  with  the 
various  forms  of  the  haloid  salts  of  silver,  and 
exhibited  specimens  of  the  so-called  photo- 
salts, the  easy  preparation  of  which  he  demon- 
strated by  preparing  a sample  of  the  purple 
chloride.  He  also  touched  on  the  action  of 
light  upon  asphalt,  and  remarked  how  im- 
portant it  Would  be  if  the  sensitiveness  of 
asphalt  could  be  increased.  He  then  went  on 
to  the  photo-chemical  study  of  iron  com- 
pounds, and  concluded  by  exhibiting  a new 
invention  of  Mr.  Varley,  by  which  an  iron 
compound  was  stated  to  be  made  as  sensitive 
to  light  as  the  ordinary  gelatino-bromide  of 
silver.  Mr.  Varley  obtained  a picture  on  paper 
coated  with  this  compound  (the  nature  of 
which,  in  view  of  the  patent  not  being  com- 
plete, was  not  explained)  by  an  exposure  of  a 
few  seconds  to  gas  light. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


POPULAR  AFTERNOON  LECTURES. 

Captain  Apney,  C.B.,  F.R.S.,  delivered  the 
fifth  and  concluding  lecture  of  his  course  on 
**  The  Science  of  Colour”  on  Friday  afternoon, 
6th  inst.  The  subject  with  which  Captain 
Abney  dealt  principally  was  colour-blindness. 
He  described  the  usual  test  with  coloured 


wools,  known  as  Holmgren’s  test,  and  gave 
an  instance  of  a case  in  which  a patch  of  the 
retina  only  being  deficient  in  the  colour  sense, 
the  patient  was  able  to  pass  a test  with  ordinary 
size  skeins  of  wool,  but  failed  entirely  when  a 
similar  test  was  applied  by  means  of  small 
coloured  balls. 

A vote  of  thanks  was  passed  to  Captain 
Abney  for  his  valuable  course  of  lectures,  on 
the  motion  of  the  Chairman. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  March  10th;  H.  Longden  in  the 
chair. 

The  paper  read  was — 

ENAMELS  AND  ENAMELLING. 

By  J.  Starkie  Gardner. 

By  enamel  we  shall  understand,  for  this 
evening  at  least,  a preparation  of  glass  fused 
to  metal. 

There  are  several  ways  of  applying  the  heat 
which  is  to  fuse  the  vitreous  silicate  to  the 
metallic  base.  The  silicate  may  be  applied  as 
a dry  powder,  or  moistened  into  an  adhesive 
paste,  and  melted  in  an  oven  or  kiln,  or  under 
a blowpipe.  Experience  alone  dictates  the 
best  means  of  procedure. 

There  are  many  kinds  of  enamel.  Those 
best  known  are  the  cloisonne  and  the  chamj- 
leve,  which  are  called  inlaid  or  incrusted 
enamels ; the  transparent  or  basse-taille , 
which  is  practically  a chasing  in  low  relief 
floated  over  with  a coloured  glaze;  and  the 
painted  enamel,  which  is  simply  a painting 
in  enamel  colours  on  a surface  of  glass  fused 
to  copper,  and  passed  through  the  kiln  as 
pottery.  There  are  many  varieties  of  each, 
and  several  of  the  processes  can  be  combined 
to  decorate  a single  object. 

As  the  subject  is  rather  a large  one  to  treat 
within  the  limits  of  an  hour,  only  the  briefest 
outlines  can  be  given,  and  to  save  time  we  will 
take  the  practical  and  the  historical  together. 
Cloisonne  is  the  oldest  system,  if  we  except 
the  small  dots  of  white  enamel  so  sparingly 
used  in  some  of  the  Greek  and  the  Etruscan 
jewellery.  Mr.  Franks  leaned  to  the  opinion 
that  the  art  was  unknown  to  the  ancient 
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Egyptians,  who  produced  a similar  effect  by 
bastard  or  inlaid  cloisoiz?ze,  in  which  the  glass 
was  set  in,  and  not  fused  in  the  metal  cells. 
There  is,  however,  some  enamelled  cloisonne 
jewellery  of  Egyptian  character  at  Berlin  and 
Munich,  which  was  found  at  Meroe,  800  miles 
south  of  Egypt,  mingled  with  objects  of  late 
Roman  workmanship.  It  includes  bracelets 
with  rich  enamelled  diapers  in  dark  and  light 
blue,  heightened  by  white  and  red,  the  colours 
being  separated  by  delicate  metal  fillets. 

We  next  meet  with  cloisonne  enamel  in  a 
shallow  bowl,  described  by  Franks,*  in  the 
bottom  of  which  is  a sculptured  rock  crystal 
bearing  the  portrait  of  Khosrau,  probably  the 
first,  A.D.  531— 579.  Around  the  crystal  are 
three  rows  of  circular  medallions,  bearing 
rosettes,  alternating  white  and  crimson,  with 
green  filling  in  between.  The  whole  of  the 
enamel  or  glass  is  ornamented  in  relief,  and 
has  evidently  been  cast  in  moulds  ; the  medal- 
lions are  held  by  the  fillets  of  gold,  like  the 
parts  of  a painted  window,  but  fused  to  them. 
The  enamels  are  here  transparent,  a variety 
of  cloisonne  known  as  jlique  a jour.  In 
the  course  of  some  experiments  I have 
had  carried  out  by  Mr.  Fisher,  we  have 
ascertained  that  jlique  d jour  can  be 
done  on  a large  scale.  The  glass  paste 
can,  moreover,  be  impressed  with  figures 
like  this  dolphin,  which  is  in  considerable 
relief,  recalling  the  paste  cameos  of  ancient 
Rome.  One  of  the  jlaques  was  produced  on 
a plaster  bed,  which  has  been  burnt  away  ; but 
the  more  important  pieces  have  been  melted 
on  metal  plates,  from  which  they  have  sub- 
sequently been  detached.  These  present  great 
richness  of  colour,  and  an  antique  honey- 
combed appearance,  combined  with  delicacy 
of  outline  and  other  characteristics,  quite  un- 
attainable by  any  other  process.  The  jlique 
a jour  is  now  being  produced  in  Russia,  and 
in  a still  more  beautiful  manner  in  France,  by 
a talented  artist.  These  results  are  attained 
in  a different  way  from  mine,  however,  and 
seem  to  be  tazzas  and  goblets  of  filigree,  into 
which  the  enamels  are  very  skilfully  melted, 
under  the  blowpipe.  They  are,  unfortunately, 
costly. 

The  art  was  not  lost  in  the  middle  ages,  for 
there  is  a 15th  century  cup,  supposed  to  be  Bur- 
gundian, but  which  has  also  been  considered 
English,  in  the  Kensington  Museum  which  has 
some  fine  piercing,  into  which  the  enamel  has 
held  while  solidifying,  as  water  clings  to  the 
meshes  of  a sieve.  We  have  tried  the  process 


withfinely  pierced  copperplates.  Here  is  a plate 
immersed  in  transparent  green,  and  another  in 
which  several  rich  colours  are  introduced.  A 
cup  in  jlique  d jour  was  shown  by  Francis  I. 
to  Cellini,  who  relates  how  he  endeavoured  to 
explain  the  manner  in  which  it  was  produced. 

Fig.  1. 


Standing  Cup  of  Silver  and  Enamel  from 

the  South  Kensington  Museum.  (English 

15TH  Century.) 

To  return  to  the  ordinary  cloisonne , the 
process  first  appears  associated  with  enamels 
applied  to  gold,  and  Mr.  Franks  suggests 
that  this  was  because  the  thin  fillets  laid  on 
produced  the  cloisonne  effect  with  the  greatest 
economy  of  metal.  It  fell  into  disuse  when 
enamelling  became  applied  to  copper.  Dis- 
regarding doubtful  evidence,  probably  the 
oldest  cloisonne  enamels,  except  those  from 
Africa,  are  found  in  England  and  Ireland. 
Gold  filigree  jewellery,  inlaid  with  garnets  or 
paste,  was  produced  in  all  parts  of  Europe 
during  the  5th  to  the  8th  centuries  ; and  when 
the  inlaid  paste  has  decomposed  along  the 
edges,  this  false  cloisonne  is  difficult  to  tell 
from  the  true.  Small  cloisonne  enamels  seem 
to  occur,  set  as  jewels  in  the  iron  crown  of 
Monza,  given  by  Theodolinda,  who  died  in  625  ; 
in  the  reliquary  of  Sion,  given  by  Altheus, 
reputed  uncle  of  Charlemagne,  dated  790  ; in 
the  reliquary  of  Pepin;  in  the  crown,  sword. 


Franks,  in  “ Alanchester  Art  Treasures,”  p.  6. 
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and  gloves  of  Charlemagne  ; the  patense  of  St. 
Gauzelin,  922-962  ; and  in  many  other  objects 
in  the  10th  century.  There  is  always  the  possi- 
bility, especially  in  the  case  of  Charlemagne’s 
diadem,  that  the  enamels  are  of  late  insertion, 
and  there  is  no  conclusive  evidence  to  be 
gathered  from  any  of  these  objects,  that  the 
practice  of  enamelling  was  carried  on  in 
Byzantium  prior  to  the  10th  century.  The  oldest 
definitely  Byzantine  enamels  appear  to  be 
certain  reliquaries  from  Mount  Athos,  of  which 
there  are  two  in  South  Kensington  Museum, 
one  owned  by  Lord  Zouche  being  ascribed  to 
the  year  969.  The  first  important  piece  of 
definite  date  is,  however,  the  magnificent 
Pala  d’Oro,  of  Venice,  some  pieces  of  which 
are  in  our  Museum  of  Practical  Geology.  It 
was  ordered  in  976,  but  not  completed  till 
1 105.  This  long  lapse  of  time  rather  militates 
against  the  view  that  the  art  was  perfected  so 
early  as  the  10th  century. 

Next  in  age  to  the  Byzantine  work  would 
be  placed,  probably,  that  produced  at  the 
Monastery  of  St.  Cassian,  in  Italy,  under 
Abbot  Didier,  1058.  Numbers  of  Byzantine 
workmen  must  have  been  dispersed  over  Italy, 
and  perhaps  Germany,  under  the  Iconoclasts. 
According  to  Theophilus,  the  Tuscans  excelled 
in  cloisomie  enamelling ; and  a specimen  of 
their  work  exists  in  the  cover  of  the  “ Evangel  ’ ' 
of  Ariberto,  Archbishop  of  Milan  in  the  nth 
century. 

The  origin  of  enamelling  in  Germany  is 
generally  traced  to  the  marriage  of  Otho  with 
the  Greek  Princess  Theophanie  in  973.  The 
earliest  German  enamels  are  probably  those  at 
Essen,  inscribed  with  the  names  of  Matilda, 
Abbess,  974 — 1013,  and  Theophanie,  Abbess, 
1014 — 1054.  The  first  are  said  by  Darcel  to 
be  far  better  in  execution,  being  probably 
Byzantine,  than  the  latter,  which  are  of  native 
production.  The  German  work  is  partly  in 
cloisonne,  and  partly  champ-leve , a mixed 
system,  almost  peculiar  to  Germany,  and  of 
which  we  have  a magnificent  specimen  in  the 
Soltikoff  reliquary,  dated  1150,  at  South  Ken- 
sington. In  this  work  the>  enamels  are  shaded. 
During  Abbot  Suger’s  time,  1137  — 1144, 
enamellers  were  fetched  from  Lorraine  to 
work  at  St.  Denis.  Little  is  known  of  the 
history  or  seat  of  the  enamel  industry  in 
Germany,  except  that  inscribed  pieces  show 
that  it  was  produced  at  Cologne  and  at 
Verdun. 

I had  not  tried  to  produce  any  cloisonne 
enamels  until  I met  Mr.  Clement  Heaton,  who 
has  given  the  process  such  extended  and 


beautiful  applications,  through  the  substitu- 
tion of  encaustic  and  other  bodies  for  those  of 
a glassy  nature.  He  prepared  some  cloisonne 
plates,  which  we  had  filled  in  with  flux  and 
coloured  glasses.  An  angel,  by  Mr.  Fisher, 
shows  that  a beautiful  effect  may  be  produced 
by  altogether  immersing  the  wires  ; but,  as  a 
rule,  they  are  just  kept  above  the  glaze.  The 
outline  is  drawn  on  the  copper,  and  the  wires 
bent  to  it,  and  attached  by  a little  colourless 
flux,  and  the  cells  are  filled  in  with  more  of 
the  powTdered  flux,  previously  stained  by 
cobalt,  copper,  &c.,  to  the  desired  colours. 
The  whole  is  then  fused  for  a few  moments  in 
an  oven.  The  process  can  be  repeated  until  the 
cells  are  all  uniformly  full,  and  the  work  can 
be  polished  down  to  a perfectly  level  surface, 
if  desired ; but  in  all  the  experimental  enamels 
I have  made  I have  found  it  preferable  to  leave 
the  surfaces  with  simply  the  fire-glaze.  It  is 
well  known  that  almost  the  whole  of  the 
superb  Chinese  and  Japanese,  and  the  Indian 
enamels,  are  produced  by  the  cloisonne  pro- 
cess, by  the  use  of  the  blow-pipe.  In  some 
classes  of  Indian  enamels,  only  certain  cells 
are  filled  in  with  emerald  or  sapphire  coloured 
enamel  of  great  brilliancy,  the  rest  being  left 
gold.  Occasionally  the  Chinese  did  this,  as  in 
the  beautiful  specimen  lent  us  to-night  by  Mr. 
Frederick  Beer.  While  the  Chinese  enamels 
remain  much  as  they  were,  the  Japanese 
have  completely  changed  their  style  more  than 
once ; and  their  highest  aim  for  the  moment 
appears  to  be  the  production  of  great  expanses 
of  faultlessly  even  enamels,  without  cloisons, 
with  some  slight  and  sketchy  bird  and  bamboo, 
put  in  with  great,  if  misapplied  skill,  to  repre- 
sent the  careless  touches  of  a brush.  Mr. 
Beer  has  lent  a fine  example  of  this  work 
for  exhibition  to-night.  Within  the  last  two 
years  we  have  seen  the  Japanese  introduce, 
and  largely  use,  the  avanturine  glass,  for  so 
long  the  secret  of  a few  families  of  Venetian 
workmen.  Most  spirited  attempts  to  revive 
the  process  have  been  made  by  Tiffany  and 
Cristofle.  Elkington  made  an  attempt,  but 
met  with  no  success,  as  he  appears  (from 
specimens  in  the  Kensington  Museum)  to 
have  copied  the  Japanese  too  closely. 

We  now  pass  to  the  champ-leve,  a process 
which  almost  certainly  originated  in  Britain, 
prior  to  the  Roman  occupation.  The  art  sub- 
sequently passed  to  France  and  Italy,  where, 
judging  from  the  Castellani  collection  in  the 
British  Museum,  only  very  small  brooches,  &c., 
were  made.  Most  of  them  appear  to  have 
been  glass  inlays,  partly  melted  into  the  cells. 
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since  large  use  is  made  of  the  millefiori  or 
mosaic  glass,  composed  of  bundles  of  slender 
filaments  of  different  colours,  arranged  in  pat- 
terns and  fused,  and  so  drawn  out  that  the  de- 
signs appear  most  delicately  minute.  Chamfi- 
leve  next  appears  in  the  nth  century,  mixed, 
as  we  have  seen,  with  cloisonne.  The  number 
of  specimens  in  existence  must  be  very  large, 
for  nearly  thirty  reliquaries  are  known  in  the 
diocese  of  Cologne,  some  of  which,  as  the 
shrine  of  the  Magi  at  Cologne,  of  N6tre  Dame 
at  Aix-la-Chapelle,  Saint  Servais  at  Maes- 
tricht,  &c.,  are  of  unusual  dimensions.  The 
ordinary  German  champ-leve  enamels  are 
characterised  by  rather  rude  drawing,  with 
figures  of  relatively  large  size,  and  the  use  of 
many  colours,  as  many  as  eight  or  nine  being 
found  in  the  same  example,  some  being  trans- 
lucent. They  are  generally  shaded,  with  the 
colours  passing  into  each  other  at  times  ; 
while  the  introduction  of  some  cloisonne  work 
is  very  constant.  A branch  at  Maestricht,  in 
the  1 2th  century,  is  called  by  the  Belgians  the 
Ecole  Lie'geois,  but  there  is  nothing  to  distin- 
guish it.  We  meet  with  no  specimens  of 
German  champ-leve  after  the  beginning  of  the 
14th  century.  There  is  a small  specimen  on 
loan  at  the  South  Kensington  Museum,  repre- 
senting Gideon  and  the  Fleece,  which  com- 
prises no  less  than  three  blues  (azure,  tur- 
quoise, and  cobalt),  two  greens  (apple  and 
beryl),  amber,  black,  yellow,  red,  white,  and 
a transparent  colour  known  as  lie-de-vin 
translucide.  The  costume  of  Gideon  is  either 
French  or  English,  he  being  armed,  as  in  the 
Bayeux  tapestry,  with  conical  helmet,  spear 
and  banneret.  It  is  curious  that  a facsimile 
plate,  but  without  any  enamel,  was  figured  in 
the  “ Messager  des  Sciences  Historiques,”  in 
1853.  In  addition  to  the  Soltykoff  reliquary, 
the  South  Kensington  Museum  possesses  an 
altar  cross  from  Cologne  of  the  12th  century,  a 
retable  of  the  same  period,  and  a triptych  of 
the  13th  century,  from  Alton  Towers,  in  mag- 
nificent preservation. 

Small  enamels  were  made  at  Conques  in  the 
1 2th  century,  if  not  much  earlier,  and  towards 
the  end  of  its  third  quarter  we  first  hear  of 
Limoges,  destined  to  become  the  most  famous 
seat  of  enamel  industry.  The  celebrated 
grave-plate,  at  Le  Mans,  of  Geoffrey  Plan- 
tagenet,  father  of  Henry  II.,  who  died  in 
1 15 1 , is  specially  interesting  to  us  from  its 
early  heraldry.  One  of  the  earliest-known 
specimens  from  the  Abbey  of  Grandemont  is 
at  Cluny,  and  has  an  inscription  in  Limousin 
patois ; and  a ciborium  in  the  Louvre  is  signed 


by  a Limoges  master.  Authentic  12th  century 
specimens  are  rare,  and  the  vast  mass  of  early 
Limoges  work  dates  from  the  13th  century. 
The  objects  consist  of  croziers,  missal  covers, 
finger  basins  or  gemellions,  pyxes,  and  re- 
liquaries. These  are  nearly  always  decorated 
with  figure-subjects  on  a ground  of  deep  cobalt 
blue.  Turquoise,  green,  red,  and  white  are 
used  more  sparingly.  The  backs  of  the 
reliquaries,  and  parts  of  the  other  objects 
that  do  not  give  scope  for  figure  decoration, 
are  diapered.  The  reliquaries  are  decorated 
with  gold  figures  on  an  enamelled  ground,  as 
in  the  Becket  reliquary  at  Sens,  or  enamelled 
figures  on  a gold  ground.  Sometimes  the 
figures  are  in  relief,  and  then  either  plainly 
gilt  or  enamelled  ; one  in  the  Poitiers  Museum 
has  mounted  knights  and  angels  enamelled  in 
relief.  Gems  are  used,  or  are  omitted.  The 
rarest  objects  are  the  “Dove”  pyxes,  or 
“Colombes  Eucharistiques,”  discontinued  in 
1200,  only  four  of  which  were  shown  at  the 
Trocadero  in  1889. 

I may  mention,  as  illustrating  the  vast 
wealth  that  England  possesses  of  such  objects, 
unknown  to  the  public,  that  I have  casually 
seen  two  of  these  doves,  within  a few  months, 
in  the  houses  of  private  gentlemen.  The 
grandest  efforts  of  the  Limoges  enamellers 
were  the  tombs  and  altar  fronts,  few  of  which 
now  remain.  The  tomb  of  William  de  Valance 
(dated  1296)  in  Westminster  Abbey,  was  made 
at  Limoges.  The  enamel  is  almost  perfect 
over  the  rough  wooden  effigy,  and  shows  a. 
pillow,  surcoat,  and  shield,  emblazoned  all  over 
with  the  arms  of  Valence  and  England.  It  is 
known  that  another  tomb  was  made  in  1277 
for  Walter  de  Merton,  Bishop  of  Rochester. 
Bronze  and  enamelled  effigies  of  a son  (dated 
1247)  and  brother  of  St.  Louis  have  been 
placed  in  St.  Denis,  the  enamel  in  which  is 
mainly  blue,  red  only  being  introduced  in  the 
arms  of  Castille.  Drawings  of  some  of  the  lost 
Limoges  tombs  are  preserved  in  the  Bodleian. 
The  tomb  of  Blanche  de  Champagne  is  in  the 
Louvre.  Prior  to  the  Revolution,  there  was  an 
entire  altar  front  of  Limoges  work  in  the  Abbey 
of  Grandmont ; and  many  fine  tombs  disappeared 
at  the  same  time.  Some  are  still  preserved  in. 
Spain.  The  old  chamfi-leve  work  of  Limoges 
fell  into  complete  disrepute  in  the  14th  century, 
on  account  of  its  monotonous  and  inferior 
execution.  With  it  died  the  art  of  cham^-leve , 
only  to  be  temporarily  revived  in  England 
during  the  17th  century,  and  in  Russia,  and  in 
a yet  more  commercial  spirit  in  Paris  in  our 
own  day.  The  electrotyped  arabesqued  clocks 
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and  candlesticks,  with  turquoise  ground, 
have  been  familiar  objects  in  shops  and  stores 
for  the  past  ten  years.  I have  made  small 
attempts  at  champ-leve  myself,  but  Mr.  Heaton 
is  about  to  revive  it,  and  to  give  it  an  extended 
application. 

A few  champ-leve  enamels  have  been  pro- 
duced in  Italy  and  elsewhere,  mostly  during 
the  14th  century,  which  made  little  or  no 
impression  on  the  progress  of  the  art. 

The  use  of  translucent  enamels  was  exten- 
sively practised  by  English  goldsmiths  in  all 
ages,  down  to  the  16th  century.  In  France, 
their  use  seems  to  have  come  in  at  the  close  of 
the  13th  century ; and  in  the  14th  we  find  a 
few  works  of  great  beauty  enriched  with  trans- 
lucent enamel  in  Belgium,  and  Germany  as 
well.  The  invention  of  enamels  a basse-taille , 
or  chasings  on  gold  or  silver  in  low  relief, 
floated  with  translucent  enamels,  seems  to  be 
due  to  Italy.  The  varying  thicknesses  of 
enamel  thus  obtained  gave  the  required  light 
and  shade,  the  faces  of  the  figures  being 
usually  covered  with  the  thinnest  colourless 
glaze.  John  of  Pisa,  and  Duccio  of  Siena, 
were  using  translucent  enamels  at  the  end  of 
the  13th  century.  The  celebrated  tabernacle 
■of  Orvieto,  made  by  Ugolino  of  Siena,  in 
1338,  is  only  exposed  twice  during  the  year, 
and  no  drawing  of  it  exists.  Another  reliquary, 
by  the  same  hand,  has  been  figured  by  Labarte. 
The  taste  for  these  enamels  prevailed  during 
the  14th  and  15th  centuries ; and  several  speci- 
mens of  Italian  work  were  lithographed  in 
Digby  Wyatt’s  book  on  “Metal.”  It  is 
■extremely  difficult,  if  not  impossible,  however, 
to  distinguish  those  made  in  Italy  from  the 
French  and  German  contemporary  specimens. 
In  Cologne  Cathedral  there  is  a crozier,  and 
reliquaries  at  Aix-la-Chapelle,  and  formerly 
at  Bale,  decorated  with  translucent  enamel. 
The  Kensington  Museum  possesses  a magnifi- 
cent pastoral  staff,  German,  1350  ; an  exquisite 
jewelled  and  enamelled  chalice  ; and  an  Italian 
casket  of  1423.  There  are  also  a few  true 
basse-taille  enamels  of  Italy  in  the  Museum. 
The  basse-taille  is  a most  artistic  process,  and 
is  practised  with  the  greatest  success  by  several 
of  the  very  high  class  French  silversmiths.  I 
have  been  able  to  produce  it  in  an  extremely 
inexpensive  and  effective  way.  These  dolphins 
are  in  repousse  copper,  afterwards  floated  in 
flux  stained  with  copper  oxide.  There  is  a 
cast  dolphin,  the  tin  in  the  alloy  having 
affected  the  flux  in  a peculiar  manner,  and 
rendered  it  partially  opaque.  The  sunk  parts 
of  the  repousse  bowl  exhibited  were  enamelled 


under  the  blow-pipe.  I have  produced  a 
beautiful  effect  on  some  small  plaques  by  using 
opaque  as  well  as  translucent  enamel. 

Little  time  can  be  devoted  to  the  very  large 
class  of  painted  enamels.  In  these  the  metal  is 
entirely  covered  with  the  enamel,  the  preliminary 
coat  being  either  light  or  dark,  with  the  details 
painted  on  in  colours  lighter  or  darker  than 
the  ground.  We  begin  to  find  the  process  in 
use  towards  the  end  of  the  15th  century,  when 
the  Limoges  enamellers  were  striving  to  pro- 
duce the  effect  of  basse-taille , by  the  cheaper 
process  of  painting.  Towards  1520,  the 
grisaille  enamels  appear  on  violet-black  or 
cobalt  grounds.  The  effects  were  heightened 
by  tinsel  under  transparent  stained  flux,  and 
by  gilding  after  the  enamel  was  finished.  The 
Venetians  had  a system,  in  the  16th  century, 
of  decorating  beaten  copper  tazzas,  and 
salvers,  entirely  covering  them  with  blue 
enamel,  on  which  were  gilded  ornaments  of 
arabesques  and  diapers.  A few  good  painters 
took  up  the  process  at  Limoges,  but  it  was  one 
hardly  likely  to  attract  the  highest  order  of 
talent.  Like  the  older  champ-leve  work,  it 
fell  into  disfavour,  and  we  learn  from  Rupin 
that  the  last  enameller  of  Limoges  died  in 
1804,  without  successors  to  whom  he  could 
communicate  his  secrets.  It  is  sad  to  reflect 
that  early  in  the  century  tons  of  enamels  were 
melted  for  the  sake  of  the  few  ounces  of 
copper  they  comprised. 

The  Battersea  enamels  were  the  result 
of  a mistaken  attempt  to  compete  with 
decorative  pottery  on  its  own  lines.  Painted 
enamels  are  now  produced  in  every  re- 
spect, as  to  their  technique,  equal  to  those 
of  the  past.  Indeed,  at  no  previous  period 
could  such  a ruby  plaque  as  that  I ex- 
hibit, have  been  produced,  and  the  ex- 
tensive use  of  ruby  made  from  gold  is  a 
triumph  of  the  French  enameller,  which  dates 
almost  from  the  last  great  Exhibition  in  Paris. 
Painting  on  enamel  is  not  much  more  difficult, 
I understand,  than  painting  on  pottery,  but 
the  results  are  perhaps  less  certain.  Mr. 
Fisher  has  made  a number  of  essays  for  me, 
having  practised  the  art  at  South  Kensington, 
where  a teacher  was  engaged  from  France  a 
few  years  since,  and  classes  held,  until  the 
technical  difficulties  were  mastered.  The  trans- 
lucent blues  and  green  we  obtained,  by  making 
and  mixing  our  enamel  and  colours  from  the 
beginning,  are  as  brilliant  as  can  be,  and  we 
further  secured  an  entirely  new  colour,  a rich 
copper  ruby,  as  well  as  translucent  golden 
yellows  and  browns.  A visit  to  Messrs. 
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Phillips,  the  jewellers,  in  Cockspur-street,  con- 
vinced me  that  the  art  is  far  from  dead  in 
England,  but  relatively  it  is  dormant.  The 
strides  that  the  enamellers  in  iron  have  made 
is  but  too  painfully  apparent  in  the  poly- 
chromatic advertisements  that  everywhere 
meet  the  eye.  With  the  ample  knowledge  of 
technique  that  we  now  possess,  we  ought  to 
have  no  difficulty  in  re-establishing  the  in- 
dustry on  an  artistic  basis.  I am  glad  to  say 
that,  at  the  next  meeting  of  the  Applied  Art 
Section  of  this  Society,  Mr.  Heaton  will  point 
out  the  innumerable  ways  in  which  it  can  be 
usefully  applied;  and  as  his  paper  and  my 
own  are  parts  of  the  same  theme,  I trust  the 
same  audience  may  be  here  to  hear  him. 

English  Enamelling. 

That  enamelling  has  always  been  an  English 
industry  is  perhaps  known  to  many  present ; 
but  no  one  probably  has  ever  realised  the  part 
it  has  played  in  the  development  of  the  art. 
So  few  have  collected  or  regarded  English 
works  of  art,  that  we  scarcely  realise  that  we 
possess  any ; and  while  all  that  is  best  in 
foreign  art  is  put  before  the  public  in  elaborate 
treatises  and  museums,  ours  is  almost  without 
a literature,  and  scantily  represented  in  the 
national  collections. 

Doubt  as  we  may,  whether  enamelling  was 
ever  practised  in  the  East  in  pre-Roman  times, 
there  is  no  doubt  it  was  known  to  the  Britons 
and  Gauls.  That  Britain  was  actually  the  first 
nation  on  earth  to  make  an  extensive  use  of 
enamelling  on  bronze,  is  a fact  that  i s now  beyond 
the  reach  of  contradiction.  If  the  varied  ores 
of  copper  and  tin  were  habitually  reduced, 
and  mingled,  and  cast  in  this  country  by 
primitive  methods,  oxides  must  often  enough 
have  been  formed  and  streaked  the  crucibles 
with  finely-coloured  glazes.  The  Phoenicians, 
most  perfect  masters  of  glass  working,  traded 
extensively  with  us  for  tin,  if  not  for  copper . 
and  may  likely  enough,  have  taught  the  British 
how  to  add  to  their  palettes  of  vitreous  colours. 
The  single  drop  of  blood-red  enamel,  produced 
from  copper,  in  the  centre  of  the  exquisitely 
wrought  bronze  shields  found  in  the  Thames, 
and  now  in  the  British  Museum,  show  a high 
appreciation  of  art,  antedating  the  Roman 
invasion.  Archaeological  Transactions  abound 
with  descriptions  of  enamelled  buckles  and 
fibulae,  which  show  no  trace  whatever  of 
Roman  influence,  enamelled  by  the  chamft-leve 
process  in  green,  yellow,  red,  and  white. 
There  can  be  no  doubt  that  the  oft-quoted 
passage  of  Philostratus,  written  early  in  the 


third  century,  to  the  effect  that  the  oceanic 
barbarians  possessed  the  art  of  pouring  colours 
on  bronze,  which  they  fix  and  petrify  by  fire, 
applied  chiefly,  if  not  wholly,  to  the  British. 


Fig.  2* 


Brooch. 


British  enamels  were  widely  exported,  either 
by  wars  or  barter,  and  perhaps  the  finest 
specimens  found  their  way  out  of  the  country  as 
spoils  or  gifts.  Some  found  in  Scandinavia  bear 
no  traces  of  Norse  art,  and  a principal  piece, 
a bowl  with  laurel  border  and  vandyked  base 
(Fig.  3),  has  its  counterpart  from  Braughton, 
near  Standon,  Herts.  That  the  British,  during 
the  Roman  occupation,  had  learnt  to  make  quite 
important  and  highly  decorated  vases,  is  shown 
by  the  celebrated  one  from  the  Bartlow  Hills, 
in  Essex,  ornamented  with  the  ivy,  laurel,  and 
Vandyke  borders,  so  usual  in  Romano-British 
enamels.  At  this  period  we  find  a blue,  re- 
ported by  Prof.  Faraday  to  be  from  cobalt; 
as  well  as  the  yellow,  red,  green,  and  white 
from  tin  and  copper.  The  cup  from  Pyrmont, 
in  Waldeck,  and  the  gourd-shaped  bottle  from 
Istria,  have  similar  ornaments,  and  show  to 
what  distances  valuable  works  of  art  might 
travel  even  in  those  days.  The  vase  found  at 
La  Guierche,  near  Limoges,  is  of  precisely 
the  same  technique  and  style ; and  in  a vase 
dredged  off  the  coast  of  the  Pas-de-Calais, 
we  seem  to  have  recovered  a similar  object, 
actually  wrecked  in  its  transit  from  Britain. 
Two  small  tripod-stands,  of  classic  outline, 
found  at  Harwood,  in  Northumberland,  have, 
the  one  a festooned  design  in  scarlet  on  a 
turquoise  ground,  and  the  other  a chevron 
pattern.  Equally  curious  are  the  chamqh-leve 
fibulae  in  form  of  a hare,  a hen,  and  a spirited 
horse,  found  at  Lincoln  and  in  Gloucestershire. 
On  the  other  hand,  the  enamel  work  found 
among  the  debris  of  the  metal  workers’  quarter 
at  Bibracete,  is  of  the  poorest  description,  and 
quite  different  in  character  to  the  decided  and 
artistic  ornaments  met  with  in  even  our  own 
very  earliest  examples.  A glance  at  the 

* Figs.  2 and  3,  from  Du  Chaillu’s  “ Viking  Age,”  have 
been  kindly  lent  by  Mr.  Murray. 
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Castellani  collection  proves  beyond  doubt  that 
the  taste  for  enamelled  bronze  jewellery  spread 
into  Italy,  but  the  objects  produced  were  rela- 
tively very  small,  and  the  continuous  use  of 


millejioriy  or  Roman  mosaic  glass,  shows 
that  the  enamelling  practised  was  of  a bastard 
kind,  consisting  of  a glass  inlay,  partially 
used  into  the  cavity. 


Fig.  3. 


Bowl. 


The  highly  decorative,  but  unfinished,  en- 
amelled 'plaque  in  the  British  Museum,  found 
in  London,  and  enamelled  in  blue,  red,  yellow, 
and  white,  takes  us  a considerable  step  further, 
and  is  a production  of  which  even  mediaeval 
art  might  be  proud.  From  this,  to  the  ring  in- 
scribed Ethelwulf,  in  blue  champ-le ve  enamel 
on  gold,  is  but  a step.  To  the  jewel  of  Alfred, 
son  of  Ethelwulf,  is  but  another  step,  yet  that 
step  comprises  the  whole  advance  from  the 
champ-leve  work  of  the  Celtic  Briton,  to  the 
cloisonne  work  of  the  Anglo-Saxon.  No  piece 
of  cloisonne , bearing  intrinsic  evidence  of  its 
date,  can  compare  in  antiquity  with  this  simple 
jewel,  inscribed  with  the  words,  “ Aelfred  mec 
heht  gewr  can.”  But  it  does  not  stand  alone. 
We  have  the  exquisite  brooch  of  cloisonne 
enamel  found  on  Dowgate  - hill  (fig.  4), 
with  its  portrait  of  a royal  person,  con- 
jectured to  be  Alfred  or  his  father,  with  its 
translucent  green  and  blue  tunic  attached  to 
each  shoulder,  its  opaque  tints  for  the  flesh 
and  hair,  and  the  golden-yellow  crown,  and 
pearls,  and  black  enamel  rosettes,  set  in  the 
filigree  gold  border.  And  still  another  brooch, 
figured  by  Digby  Wyatt,  of  precisely  the  same 
work,  and  reposing  side  by  side  with  the  last 
in  the  gold  room  of  the  British  Museum.  Its 
beauty  is  so  great  that  Wyatt  described  it  as 


“the  most  perfect  fragment  of  Byzantine 
enamel  in  this  country,”  and  it  was  produced 
when  our  art  was  such  that  youths  were  sent 
by  permission  of  Charlemagne,  from  France, 
to  acquire  the  art  of  illuminating  manuscripts 
at  the  great  monastery  of  York. 


Fig.  4. 


Brooch  of  Cloisonne  Enamel. 


If  we  turn  to  Ireland,  we  shall  immediately 
see  how  the  overwhelming  influence  of  religion, 
letters,  and  travel  had  acted  on  the  Celt,  and 
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refined  his  nature  and  his  art  from  relative 
barbarism  into  the  most  intellectual  and  culti- 
vated of  his  day.  In  pre-Christian  times  we 
find  bronze  horns  of  the  same  admirable  work 
as  the  Thames  shields,  and  with  the  same 
single  spots  of  red  enamel.  In  Christian 
times,  possibly  as  early  as  the  8th  century, 
we  have  the  Ardagh  chalice,  with  three 
distinct  kinds  of  enamel,  all  of  them  showing 
an  amount  of  thought  and  delicacy  of  manipu- 
lation which  is  most  remarkable.  The  first  is 
described  by  Dr.  Sullivan  as  “ round  bead,  or 
tabular  or  arched,  enamels  of  one  colour,  with 
a pattern  of  metal.  The  second  consists  of 
similar  enamels  of  two  colours,  with  a pattern 
of  metal.  The  third  of  similar  enamels  of  two 
colours,  without  any  pattern  of  metal.  The 
first  kind  is  formed  of  a head  or  tubular  piece 
of  coloured  transparent  glass,  into  the  upper 
surface  of  which,  while  in  a soft  state,  was 
pressed  a chambered  or  cloisonne  pattern,  cut 
out  of  a piece  of  solid  silver.  The  spherical 
or  flat  surface  was  afterwards  polished.  This 
kind  maybe  considered  to  be  a peculiar  variety 
of  esmail  cloisonne,  the  cloisons  not  being, 
however,  made  by  joining  together  slips  of 
metal,  and  soldering  the  pattern  thus  formed 
in  a plate  of  metal,  or  ground,  but  by  being 
cut  out  of  a single  piece  of  metal,  which  was 
then  pressed  into  the  softened  surface  of  the 
enamel,  which  rose  up  and  filled  the  open 
framework  of  the  pattern.  The  second  kind 
was  made  by  taking  a piece  of  silver  of  the 
proper  size  and  cutting  out  the  pattern,  one 
part  entirely,  and  the  other  not  quite  through, 
so  as  to  form,  in  the  first  case,  an  open  frame- 
work, and,  in  the  second,  little  hollows  or 
chambers.  This  pattern  was  then  pressed 
into  the  softened  surface  of  a bead,  a flat 
tabular  piece,  or  an  arched  piece  of  trans- 
lucent blue-coloured  glass  ; the  glass  filled 
up  the  cloisons,  as  in  the  first  kind  above 
described.  The  little  hollows  or  chambers 
formed  by  not  cutting  the  metal  quite  through, 
were  then  filled  by  a more  fusible  opaque 
•enamel,  which  did  not  come  into  contact  with 
the  translucent  or  basal  enamel.  This  variety 
may  be  considered  as  a unison  of  the  peculiar 
kind  of  esmail  cloisonne , represented  by 
number  one,  and  of  the  esmail  en  taille 
d' efiargne,  or  es?naux  chamft-leves,  the  basal 
or  translucent  glass  being  much  less  fusible 
than  the  second,  or  cham^-leve  enamel,  which, 
as  has  been  observed,  alone  is  opaque.  The 
third  kind  of  tabular  or  arched  pieces  of  trans- 
lucent glass  (coloured  blue),  on  the  surface  of 
which  was  engraved  (or  impressed),  in  in- 


taglio, a design  or  pattern,  which  was  after- 
wards filled  up  with  another  coloured  and 
opaque  enamel.  This  is  an  interesting  variety 
of  the  esmaux  chamft-leves,  in  which  glass  is 
substituted  for  metal  as  the  base  in  which  the 
pattern  is  incised.  In  this  case  the  trans- 
lucent glass  and  opaque  enamel  are  brought 
into  direct  contact,  and  show  a considerable 
amount  of  skill  in  producing  glasses  of  different 
degrees  of  fusibility.”  The  art  was  not  lost  in 
Ireland,  for  on  the  underside  of  the  shrine  of 
St.  Moedoc  of  Ferns  (early  12th  century  work) 
there  is  a border  of  red  enamel  decorated  with 
squares  of  blue  translucent,  and  of  red  and 
white  enamel.  On  one  of  the  bosses  with  which 
this  border  was  studded  at  intervals  is  a blue 
enamelled  fylfot  on  gold  ground,  surrounded 
by  blue  and  gold  lines.  The  Lismore  crozier 
(1090-1 1 13)  also  has  bosses  of  coloured  enamel, 
which  seem  an  inlay  of  glass  upon  glass. 
Enamels  were  frequently  used  in  early  Irish 
goldsmiths’  work,  as  gems,  and  the  detail  is 
generally  very  fine,  comprising  red,  blue,  green, 
and  yellow.  There  is  a particularly  good  one 
in  St.  Columba’s  College. 

It  was  necessary  to  dwell  at  some  length  on 
these  Irish  enamels,  as  they  supply  the  link 
between  the  oldest  Christian  enamels  found  in 
England  and  those  of  the  coarser  kind  belong- 
ing to  the  Roman  civilisation.  The  enamel 
work  was,  it  may  still  be,  executed  by  Britons 
to  Anglo-Saxon  orders,  for  the  Anglo-Saxon 
and  contemporary  European  jewellery  is  merely 
inlaid  with  garnets  or  paste. 

We  have  thus  most  definite  evidence  that 
the  art  of  cloisonne  and  other  enamelling  was 
being  practised  to  perfection  in  England  during 
the  9th  century,  while  we  have  no  such  cer- 
tain evidence  that  it  was  practised  elsewhere 
at  this  date.  We  might  venture  the  hypo- 
thesis that  the  art  was  taken  to  Rome  by 
Ethelwulf  and  Alfred,  both  of  whom  went 
to  Rome  in  great  state.  It  is  curious  that 
the  Paliotto,  executed  about  this  date,  835, 
and  before  we  have  any  record  of  enamelling 
at  Byzantium,  was  made  by  one  Wolvinus, 
an  unmistakably  Saxon  name.  A critical  re- 
examination of  the  gem-like  enamels  which 
are  found  associated  with  some  of  the  most 
ancient  goldsmiths’  work,  such  as  the  chalice 
of  St.  Remy,  at  Rheims,  and  the  Limburg 
reliquary,  assumed  to  be  Byzantine  in  the 
absence  of  any  other  hypothesis,  would  be 
very  interesting  from  the  Anglo-Celtic  point 
of  view. 

One  of  the  most  beautiful  croziers  in  exist- 
ence was  described  by  Willement  as  having 
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been  found  in  the  tomb  of  Ragenfroi,  bishop  of 
Chartres,  who  died  in  950.  It  is  inscribed, 
“ + FRATER  WILLELMUS  ME  FECIT.”  The 
artist's  name  would  alone  prove  that  it  was 
not  a Byzantine  work.  The  crook  is  finely 
diapered  all  over  with  a knotted  label ; towards 
its  widest  part  the  label  bears  the  names  of 
vices  and  virtues,  which  are  illustrated  in  the 
interspaces  by  the  most  graceful  figures 
imaginable.  The  knop  bears  four  exquisite 
medallions  from  the  life  of  David,  united  by  a 
flowing  label,  on  which  the  narrative,  in 
Leonine  verse,  is  engraved,  Goliath  is  habited 
in  mail,  something  like  a knight  of  the  Bayeux 
tapestry,  but  the  rest  of  the  figures  and  the 
drawing  irresistibly  recall  illustrations  to 
English  manuscripts,  &c.,  of  the  nth  and  12th 
centuries.  The  colours  used  are  three  shades 
of  blue,  white,  red,  green,  and  brown.  The 
whole  of  the  drawing  and  execution  has  a 
delicacy  and  refinement  utterly  foreign  to  the 
work  of  Limoges  or  Germany ; and  we  shall 
see,  by  comparison  with  other  specimens,  that 
both  in  arrangement  and  the  abundant  employ- 
ment of  Leonine  verses  and  inscriptions,  it 
agrees  with  the  work  habitually  designed  in 
England.  This  priceless  treasure,  once  in  the 
Meyrick  collection,  has  been  allowed  to  find 
its  way  to  Florence. 

An  important  enamel,  known  as  the  Bruce 
bowl,  is  described  by  Franks.  In  its  chequered 
career  it  has  belonged  to  Malcolm  Canmore, 
and  to  Mary  Queen  of  Scots,  and  was,  in 
1859,  possession  of  Mr.  Bruce,  of 

Kennet.  It  was  probably  the  top  of  a 
ciborium,  and  is  surmounted  by  a knop  and 
four  leaves,  all  enamelled.  The  bowl  and 
cover  are  decorated  with  a stem  and  foliage, 
forming  six  medallions  on  each,  inclosing 
subjects  from  the  Old  Testament  on  the  one, 
and  from  the  New  on  the  other.  The  figures, 
as  on  the  Ragenfroi  crozier,  are  gilt,  except 
the  Christ,  which  is  in  pale  lilac  enamel,  on 
blue  or  green  grounds.  The  enamels  are  vivid  in 
colour,  and  abruptly  shaded.  Another  priceless 
bowl  belongs  to  the  Earl  of  Warwick  (Fig.  5), 
and  was  bought  about  August,  1717,  out  of  a 
brazier’s  shop  in  London,  and  passed]  into  the 
possession  of  Geo.  Holmes,  Deputy  Record 
Keeper  of  the  Tower  of  London.  The  draw- 
ing is  much  finer  than  in  the  Bruce  bowl,  but 
we  have  the  same  medallions  enclosed  in  rich 
scroll  work,  with  the  figures  gilt  on  blue  or 
green  enamel.  The  foliage,  and  the  upper 
and  lower  borders,  have  been  richly  enamelled 
in  bright  or  shaded,  and  strongly  contrasted 
colours,  as  red,  violet,  and  white.  Over  each 


subject  there  is  a Leonine  verse,  as  in  the 
Bruce  bowl,  three  of  the  lines  being  identical 
on  both.  Mr.  Franks  remarks  that  all  display, 
delicate  erudition,  and  thought  in  the  choice 
of  the  subjects,  generally  selected  from  Scrip- 
ture history,  and  give  a high  idea  of  the  per- 
fection to  which  art  had  attained.  It  was 
impossible,  at  that  date,  1859,  so  little  did  we 
know,  comparatively,  of  the  art  of  our  own 


Fig.  5. 


Warwick  Bowl. 


country,  to  claim  them  as  English  work ; and 
being  quite  distinct  frcm  the  Byzantine  or 
Limoges  work,  they  were  presumed  to  be 
German.  There  are  absolutely  no  enamels  of 
German  origin  in  the  smallest  degree  like 
them,  while  the  characteristics  of  the  design 
are  met  with  in  English  work  of  every  kind,  as 
in  the  painted  12th  century  ceiling  of  the  nave 
of  Peterborough  Cathedral,  the  design  on  Fair 
Rosamond’s  ring,  &c. 

The  Bruce  horn,  which  is  believed  to  have 
Fig.  6. 


Part  of  the  Bruce  Horn. 


belonged  to  the  nephew  of  Robert  Bruce,  who 
was  Regent  of  Scotland,  and  died  in  1331, 
affords  another  beautiful  specimen  of  English 
enamelling  of  the  same  class. 

English  enamels  of  the  12th  and  13th  century 
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are  extremely  rare.  There  is  a crozier  at 
Wells  in  gilt  copper  with  blue  enamel,  tradi- 
tionally assigned  to  Bishop  Savaric,  and  two 
at  St.  David’s,  assigned  respectively  to  Bishop 
Gervase,  1229,  and  Thomas  Beck,  1293.  At 
St.  Peter’s,  Claypole,  Lincolnshire,  a fine 
knop  and  part  of  a staff  is  painted  over,  and 
used  to  support  the  bookboard  of  the  pulpit. 

Whether  we  may  venture  to  claim  the  two 
enamel  half-discs  in  the  British  Museum, 
representing  Henry  of  Blois,  Bishop  of 
Winchester,  produced,  according  to  Franks, 
between  1139  and  1146,  I cannot  say,  but 
they  do  not  look  like  Limoges  work,  and  the 
word  “Anglia”  occurs  in  the  inscription. 
The  chasse  in  Hereford  Cathedral,  and  the 
one  belonging  to  the  Society  of  Antiquaries, 
both  representing  the  martyrdom  of  Becket, 
may  be  Limoges  work.  We  must  remember 
that  the  goldsmiths’  and  other  artistic  work 
produced  at  Ely,  Glastonbury,  Durham,  York, 
Colchester,  and  St.  Albans,  were  celebrated 
from  the  nth  to  the  13th  century,  the  names 
of  a number  of  the  artificers  being  mentioned 
by  Matthew  of  Paris  and  others ; and  that 
treasuries  as  vast  as  those  of  the  Continent 
were  accumulated  in  England,  that  of  Wal- 
singham  Church,  in  Norfolk,  being  described 
as  worth  ^250,000  of  our  money.  Moreover, 
articles  of  English  enamel  were  evidently 
prized  on  the  Continent,  for  they  are  always 
specially  mentioned  in  the  French  inventories, 
as  the  enamelled  clasp  in  that  of  Duke  of 
Normandy,  1363,  and  in  1399  the  great 
enamelled  gold  goblet  and  ewer,  weighing 
more  than  six  marks,  given  by  Henry  IV., 
King  of  England,  to  Charles  VI.  ; while 
Charles  V.  took  a fine  specimen  of  enamel 
from  England  with  him.  Again,  in  1292,  we 
find  for  the  first  time  five  enamellers  on  the 
Paris  register,  one  of  whom  was  distinguished 
as  “ Richardin  l’esmailleur  de  Londres,”  with  a 
shop  in  the  Rue  desDeschargeurs.  If  we  add  to 
this  the  fact  that  the  glass  windows  for  St.  Ived, 
Braine,  consecrated  in  1216,  were  procured 
from  England,  and  described  by  those  who  saw 
them  as  alike  remarkable  for  the  beauty  of 
their  drawing,  and  the  harmony  of  their 
colouring;  and  that  the  13th  century  win- 
dows still  remaining  in  the  corona  of  Trinity 
Chapel,  Canterbury,  are  unequalled  for 
the  skill  with  which  the  minute  figures  are 
represented,  as  well  as  their  purity  of  design, 
excellence  of  drawing,  and  harmonious  colours, 
we  shall  only  wonder  that  the  enamels,  which 
excel  in  precisely  the  same  characteristics, 
should  not  sooner  have  been  claimed  as 


English  work.  There  is,  moreover,  most 
fortunately  preserved,  one  specimen  of  enamel 
of  the  time  of  Richard  II.,  whose  English 
origin  has  never  been  in  dispute.  I mean  the 
Lynn  cup,  15  inches  high,  which  is  covered, 
bowl,  stem,  foot,  and  cover,  with  translucent 
enamels,  most  of  which  are  remarkable  for 
their  clever  drawing,  and  the  quaint  costumes 
represented.  It  is  divided  into  delicate 


Fig  7. 


Lynn  Cup. 


medallions  bearing  small  figures,  as  in  the 
older  specimens,  and  the  colours  are  grey  and 
red,  blue  and  green  and  purple.  Part  of  a 
cup,  at  All  Souls’  College,  is  also  entirely 
covered  with  translucent  enamels,  cloisonne,. 
as  well  as  chamj-leve,  of  the  most  delicate 
character.  The  arms  of  Navarre  and  Cham- 
pagne show  that  it  was  produced  between 
1276  and  1316. 

But  we  have  not  exhausted  the  tale  of 
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English  enamels,  rare  and  little  known  as 
these  objects  are.  The  binding  of  the  Bodleian 
Psalter,  in  solid  silver,  is  enamelled  in  the 
most  brilliant  blue,  orange,  green,  and  violet. 
The  panel  represents  the  Annunciation,  with  a 
rich  scroll-work  border.  To  the  14th  century 
also  belong  the  celebrated  Wykeham  crozier, 
7 feet  high,  in  silver  glit,  and  of  singularly 
sumptuous  work,  enamelled  with  translucent 
colours,  to  whose  richness  it  is  impossible  to 
do  justice.  The  figure  of  the  kneeling  bishop 
takes  the  place  of  the  lamb  ; and  it  was  left  by 
will,  dated  July  24th,  1403,  to  New  College, 
Oxford,  with  the  mitre,  part  of  which  is  also 
preserved  to  this  day.  We  may  just  mention  the 
Fox  crozier  at  Corpus,  which  is  less  beautiful, 
and  pass  on  to  the  magnificent  Limerick 
crozier,  and  the  mitre,  whose  enamelled  in- 
scription tells  us  that  it  was  made  by  “ Thomas 
0‘Carty,  artifex  faciem  (faciebam) — 1418." 
These  are  not  inferior  in  taste,  elegance,  or 
richness  to  the  Wykeham  example.  Only  four 
years  previously,  Catherine  of  France,  then 
Queen  of  England,  sent  the  Duke  of  Brittany 
a beaker  and  holy  picture  of  gold.  Except  a 
silver  14th  century  censer,  found  in  Whitlesea 
Mere,  the  only  other  ecclesiastical  object  of 
this  date  that  I have  met  with  is  the  small 
silver  diptych  for  the  pocket,  each  leaf  of 
which  was  divided  into  eight  compartments, 
with  figure  subjects,  covered  with  translucent 
enamel,  and  of  great  artistic  merit.  The 
enamels  were  worn  from  the  outside,  but  re- 
mained perfect  on  the  inside  faces.  It  was 
said  to  have  been  found  in  Essex,  and  formed 
part  of  the  Arundel  collection  in  1795.  There 
is  an  object  in  the  collection  at  Kensington 
which  is  almost  its  counterpart. 

Though  jewellers’  and  goldsmiths’  work  was 
•enamelled  with  translucent  colours,  really  in 
basse  tattle,  during  the  14th  century,  in  Eng- 
land, as  abroad,  the  opaque  chaml-leve 
enamels  were  not  abandoned  for  some  time. 
There  are  enamelled  shields  on  the  tombs  of 
Edward  III.  and  Richard  II.,  and  shields  and 
belt  on  that  of  the  Black  Prince.  The  sword 
of  Edward  III.,  in  the  possession  of  the  Comte 
de  Mailly,  has  on  one  side  of  the  pommel  the 
enamelled  shield  of  France,  old  style,  and  on 
the  other  the  quarterings  of  England  and 
Aragon.  A casket  made  for  a De  Valence 
(1290-1300),  in  the  Kensington  Museum,  in 
gilt  copper,  is  diapered  with  the  arms  of 
England,  Angouleme,  Valence  of  Pembroke, 
and  Dreux  of  Brittany  and  Brabant.  There 
is  also  a small  shrine  in  the  Museum,  with  red 
enamel,  representing  St.  George  and  the 


Fig.  8. 


The  Limerick  Crozier. 
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Dragon,  and  a rude  processional  crucifix  with 
blue  enamel ; perhaps  like  the  one  found  on 
the  Dalton  estate,  near  Lancaster,  which  had 
medallions  and  panels  of  blue  enamel.  We 
must  not  forget  the  exquisitely  enamelled 
armorial  bearings  on  the  hearse  and  tomb  in 
the  Beauchamp  Chapel  at  Warwick  (1439), 
which  shows  an  opaque  emerald  green  that  I 
have  never  seen  elsewhere. 

In  the  Garter  plates  at  Windsor  we  have,  as 
Mr.  St.John  Hope  said,  “a  series  of  memorials 
extending  over  a period  of  upwards  of  500 
years,  and  forming  such  a storehouse  of  ancient 
and  modern  historical  armoury  as  exists  no- 
where else  in  Europe.’ ’ The  early  ones  are 
“ resplendent  with  enamelled  armorial  en- 
signs.” The  oldest  is  that  of  Sir  Ralph 
Barrett,  in  three  pieces,  which  are  exquisitely 
enamelled,  and  date  between  1368-1390.  The 
plate  of  Sir  W,  Hungerford,  who  died  in  1421, 
presents  a rare  example  of  dead  black  enamel, 
and  those  of  Sir  John  Grey  and  Sir  Thomas 
Beaufort  introduce  a shining  black.  There 
are,  in  all,  108  examples  earlier  than  the  year 
1500,  among  the  most  beautiful  being  those 
bearing  the  arms  of  Portugal  and  Burgundy, 
and  of  Sir  Hugh  Courtenay  and  the  Duke  of 
Buckingham.  These  most  valuable  specimens 
are  scarcely  preserved  with  due  regard  to  their 
artistic  importance,  and  were  frequently  shifted. 
A very  interesting  one  of  Sir  William  Parr, 
Marquis  of  Northampton,  1552,  who  attended 
Henry  VIII.  as  esquire  at  the  Field  of  the  Cloth 
of  Gold,  was  apparently  removed  and  broken 
when  he  was  attainted  of  high  treason,  and 
is  now  in  the  British  Museum.  South  Kensing- 
ton possesses  the  Garter  plate  of  Wentworth, 
Earl  of  Strafford,  and  a small  plate  with  the 
arms  of  “ Maister  Clarencius,”  1554. 

A few  English  chalices  and  patens  have 
escaped  destruction,  notwithstanding  the 
searching  pains  and  penalties  their  preserva- 
tion entailed.  Thus  there  are  two  at  Nettle- 
combe,  Somerset,  two  at  Cliffe,  near  Rochester, 
and  others  at  Leominster,  West  Drayton,  and 
Corpus  and  Trinity  Colleges,  Oxford,  all  with 
blue  enamel,  and  of  the  15th  or  early  16th 
centuries  : a pair  of  candlesticks  of  the  same 
date,  and  also  with  blue  champ-leve  enamel, 
is  at  Ashbury  Church.  The  English  love  for 
enamels,  during  the  13th  to  the  16th  centuries, 
is  indicated  in  the  extensive  use  made  of 
monumental  brasses,  which  we  may  suppose 
were  only  not  enamelled  on  account  of  the 
difficulty  of  applying  the  process  to  such  large 
objects.  Several  that  are  coloured  show  the 
intention.  Thus,  that  of  the  oldest  known 


brass,  Sir  John  D’Aubernoun  (1277)  has  an 
azure  shield.  Colour  is  used  in  the  brasses  of 
Sir  John  Foxley,  temp.  Ed.  III.,  at  Bray 
Church,  and  Sir  Hugh  Hastings,  Elsying 
Church.  There  is  red  drapery  in  John  Field’s 
brass  at  Standon,  1474 ; and  red  and  blue 
drapery  in  that  of  Sir  John  Say,  1473,  at  Brox- 
bourne.  In  three  the  colours  are  numerous, 
namely,  Sir  William  Vernon’s,  1407,  at  Brox- 
bourne,  in  which  we  have  black,  red,  white 
and  blue ; the  Earl  of  Essex,  Easton,  1483, 
purple,  red,  two  blues,  and  white ; and  Sir 
William  Molineux’s,  Saffron,  Lancashire, 
white,  blue,  green,  and  black. 

In  the  Mazer  bowels  (of  which  Mr.  St.  John 
Hope  records  incredible  numbers  to  have  been 
in  use,  as  at  Canterbury,  182;  Durham,  49  ; 
Westminster,  40  ; Battle,  32  ; &c.),  we 

frequently  meet  with  enamelled  armorial 
bearings,  as  in  those  at  All  Souls  and 
Pembroke  Colleges,  Oxford,  and  others  in  the 
possession  of  City  companies.  Use  is  also 
made  of  enamel,  chiefly  blue,  in  the  beautiful 
standing  cups  and  salts  of  the  15th  century, 
such  as  those  at  New,  Corpus,  and  All  Souls, 
Oxford,  and  Christ’s  College,  Cambridge  ; and 
in  the  beautiful  Leigh  cup,  belonging  to  the 
Mercers’  Company  (Fig.  9) ; and  the  corona- 
tion spoon  in  the  regalia.  Half  a century  later, 
the  goldsmiths  had  wholly  ceased  to  introduce 
enamel  into  their  work,  though  it  was  never 
entirely  abandoned  by  the  jeweller.  Indeed,  one 
of  the  most  exquisite  objects  in  the  Kensington 
Museum  is  the  large  jewel,  made  about  1580, 
enamelled  with  arabesques,  scrolls,  and  flowers 
on  a black  ground,  including  a transparent 
and  peculiar  treatment  of  the  white.  It  is 
further  set  with  diamonds  and  rubies,  and 
contains  inside  the  miniature  portrait  of  Queen 
Elizabeth.  English  watches  and  snuff-boxes, 
like  those  in  the  Guelph  Exhibition,  and  the 
beautiful  watch  by  Dobson,  of  London,  pre- 
sented by  the  King  to  the  Countess  of  Mon- 
teith  in  1675,  the  18th  century  pedometer,  and 
the  turquoise  - blue  on  silver  Queen  Anne 
candlesticks,  show  that  the  art  of  enamelling 
had  never  entirely  departed  from  us. 

It  only  remains  to  notice  the  brief,  but 
interesting,  revival  of  champ-leve  enamelling 
under  Elizabeth  or  James  I.  It  was  of  a 
rough  description ; and  I have  only  seen  it 
applied  to  such  objects  as  fire-dogs,  candle- 
sticks, &c.  The  British  and  South  Kensington 
Museums  each  possess  a pair  of  candlesticks  ; 
and  there  are  fire-dogs  at  Drayton-house  and 
Haddon-hall.  The  enamel  appears  to  have 
been  on  brass,  ungilt,  and  the  colours  were 
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crude  and  opaque  : plum,  yellow,  blue,  white* 
and  apple  green. 

The  history  of  the  revival  of  painted  enamels 
at  Battersea  is  so  well  known  that  it  is  un- 
necessary to  more  than  allude  to  it.  It  was 
established  in  1750  by  Janssen,  and  carried  on 


Fig.  9. 


at  York-house,  Battersea.  A rival,  George 
Brett,  had  an  establishment  at  Bilston,  in 
Staffordshire.  The  revival  seems  to  have  been 
an  attempt  to  compete  with  pottery,  which  it 


closely  imitated,  and  the  scheme  was  but  ill- 
judged. 

The  sketch  I have  ventured  to  offer  of  the 
history  of  enamelling  in  England,  though 
necessarily  brief  and  incomplete,  will  at  least 
show  that  our  art  deserves  something  more  than 
the  contemptuous  dismissal  it  receives  at  the 
hands  of  foreign  writers,  and  the  singular 
neglect  with  which  it  has  been  treated  by  our- 
selves. Perhaps  many  specimens  are  still 
preserved,  unknown  and  unrecorded,  in  private 
hands.  It  is  to  be  hoped  that  we  shall  never 
again  miss  the  opportunity  of  acquiring  them 
for  our  national  museums  should  they  come 
into  the  market,  where,  notwithstanding  the 
praiseworthy  efforts  recently  made  at  South 
Kensington,  in  the  direction  of  acquiring  such 
important  examples  as  Sir  Paul  Pindar’s 
house,  and  the  panelled  room  from  Sizergh 
Castle,  in  Westmoreland,  English  art  is  all  too 
poorly  represented. 

The  paper  was  illustrated  by  a series  of  framed 
photographs  of  famous  enamels,  and  an  electrotype 
copy  of  the  “ Legh  Cup  ” of  the  Mercers’  Company, 
from  the  South  Kensington  Museum,  lent  by  the 
Science  and  Art  Department ; some  enamels  lent  by 
Frederick  Beer,  Esq. ; and  some  books  lent  by 
Messrs.  Batsford. 


DISCUSSION. 

Mr.  Robbins  said  he  had  discovered  a new  pro- 
cess, which  he  proposed  to  call  fresco  enamelling. 
It  was  a material  which  could  be  used  either  as  paint 
or  enamel.  He  had  brought  a specimen  of  a Sienna 
colour.  It  could  be  used  in  pottery,  fresco,  or  con- 
crete, and  also  as  a gloss. 

The  Chairman  said  this  hardly  came  within  the 
scope  of  the  paper,  which  was  confined  to  enamelling. 

Mr.  Robbins  added  that  he  had  taken  out  a 
patent  for  cloisonne  work  many  years  ago. 

Mr.  H.  B.  Wheatley  said  that  one  of  the  most 
interesting  points  in  Mr.  Gardner’s  very  full  and 
beautifully  illustrated  paper  was  the  description  of 
work  in  Britain  at  a very  early  period.  It  was  wel 
known  that  the  Celts  were  an  artistic  people ; and 
the  early  Irish  work  in  many  directions  was  widely 
known ; but  it  would  be  new  to  many  to  hear  that 
this  enamel  work  was  done  in  Britain  before  the 
time  of  the  Roman  occupation.  It  was  also  interest- 
ing to  find  that  the  work  of  the  Celts  was 
so  quickly  taken  up  by  the  Saxons  when  they  arrived 
here,  because  though  the  Celts  were  generally  ac- 
knowledged to  be  an  artistic  people,  the  Saxons  were 
not  always  credited  with  similar  powers.  It  was 
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very  important  that  English  art  work  should  be 
investigated  and  explained  by  those  competent  to  do 
so ; for  unfortunately  Englishmen  had  been  very 
neglectful  of  the  history  of  the  arts  in  their 
own  country,  while  foreigners  had  been  very  in- 
dustrious. When  a foreigner  set  to  work  to  write 
the  history  of  any  art,  he  naturally  went  to  the 
countries  he  described  for  an  account  of  the  special 
work  of  those  countries,  and  as  Englishmen  had 
done  very  little  in  the  past  to  illustrate  the  work  of 
their  ancestors,  it  was  not  at  all  strange  that 
foreigners  in  writing  their  elaborate  histories  had 
often  neglected  the  work  of  the  English.  It  was 
to  be  hoped  that  before  long  we  should  have  a 
really  complete  account  of  English  arts,  and  the  way 
in  which  they  had  thriven.  Various  instances  had 
been  given  in  that  room.  Mr.  Weale,  for  instance, 
in  showing  various  specimens  of  old  leather  bindings, 
had  brought  out  the  fact  that  in  the  12th  century  some 
of  the  finest  designs  were  those  made  in  England  ; and 
they  might  certainly  feel  proud  that  artists  in 
enamelling  had  gone  out  from  England  to  teach 
the  art  to  other  nations  of  Europe. 

Mr.  Alexander  P.  Trotter  suggested  that  it 
would  be  interesting  to  others,  besides  himself,  if 
Mr.  Gardner  would  give  a little  more  information  as 
to  the  method  of  enamelling.  He  understood  that  only 
gold,  silver,  and  copper  would  receive  enamel,  and 
he  had  been  surprised  to  learn  that  the  firing  could  be 
done  with  the  Fletcher  furnace,  having  been  under 
the  impression  that  it  was  a lengthy  operation.  He 
should  be  very  glad  to  know  what  the  enamel  was ; 
he  understood  it  was  a kind  of  glass,  but  did  not 
know  how  it  was  applied,  or  whether,  in  fact,  this 
was  one  of  the  arts  which  could  be  practised  by  an 
amateur.  One  mode  of  forming  the  cloisons  had 
occurred  to  him  a few  months  ago,  which  perhaps 
might  be  worth  considering.  There  was  a process 
used  for  producing  book  illustrations,  in  which  a thin 
layer  of  wax  was  spread  on  a surface  of  copper  ; the 
design  was  then  drawn  with  a tracing  point  through 
the  wax,  and  it  was  afterwards  electrotyped.  That 
produced  a very  good  copper  surface,  with  the  lines 
coming  up  to  a plane.  It  occurred  to  him  that  the 
reverse  process  might  be  adopted,  the  copper  being 
deposited  on  the  face  of  the  copperplate  on  which 
the  lines  were  traced,  thus  building  up  little  cells,  in 
which  the  enamel  might  be  placed.  That  would 
appear  to  be  a process  which  could  be  carried  on  by 
an  artist,  although,  to  a certain  extent,  mechanical. 

Mr.  Clement  Heaton  said  the  process  just 
described  was  perfectly  practicable.  When  he  read 
his  paper  on  cloisonne  enamel  he  would  show  two  or 
three  specimens  produced  in  that  way. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Gardner,  said  the  work  shown  by  that  gentle- 
man, in  which  he  had  been  assisted  by  Mr.  Fisher, 
was  most  interesting  as  a modern  revival  of  this  art, 


and  in  particular  the  plique  a,  jour  seemed  a most 
beautiful  application  of  the  method,  and  certainly 
seemed  to  justify  the  suggestions  he  had  made  with 
regard  to  it.  There  was  beauty  of  surface  and  of  re- 
flected light,  whilst  it  had  also  the  power  of  trans- 
mitting light.  There  were  no  doubt  possibilities  for 
it  therefore  which  could  hardly  yet  be  realised.  He 
had  been  very  much  interested  in  Mr.  Gardner’s 
account  of  English  enamelling.  Whenever  a French- 
man wrote  a book  about  art  he  always  made  every- 
thing French,  and  practically  chose  all  French  ex- 
amples, and  we  had  been  too  apt  to  overlook  our  own 
things,  and  had  not  really  collected  the  information 
we  might  have  about  many  things  done  in  England. 
There  were  several  arts  for  which  we  were  famous  in 
old  times ; illumination,  for  instance,  it  was  well 
known,  was  done  better  here  in  the  9th  and  10th 
centuries  than  anywhere  ; and  the  English  embroidery 
went  all  over  the  world,  some  very  fine  specimens 
being  preserved  in  Rome.  There  was  one  point  of 
contact  between  these  arts  and  that  with  which  Mr. 
Gardner  had  been  dealing.  He  had  always  held  that 
the  English  understood  colour  better  than  most 
people,  and  had  once  seen  it  stated  that  those  who 
lived  by  the  sea  and  on  the  sea  knew  more  about 
colour  than  those  who  lived  inland.  Certainly,  look- 
ing at  our  paintings,  we  understood  colour  as  well  as 
any  nation,  and  better  than  most  at  present.  This 
would  seem  to  bear  out  a good  deal  of  what  Mr. 
Gardner  had  said  about  enamelling,  for  the  whole 
beauty  of  enamel  was  that  it  became  practically  a 
mosaic  colour,  and  illumination  and  embroidery  also 
depended  on  the  same  principles. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Starkie  Gardner,  in  reply,  said  enamel  was 
glass,  but  not  ordinary  glass.  It  was  specially  pre- 
pared for  the  purpose.  Any  amateur  might  take  up  the 
art ; in  truth,  what  he  had  shown  was  really  amateur 
work,  having  been  done  with  no  particular  object, 
except  the  desire  to  see  what  could  be  made  of  it. 
Messrs.  Powell,  and  Mr.  Lechertier  Barbe,  of  Regent- 
street,  supplied  glass  or  colours  for  enamel.  It  had  to 
be  pounded  very  fine,  and  then  spread,  either  wet  or 
dry,  on  the  copper.  It  was  then  put  into  the  furnace, 
and  you  had  to  watch  it,  until  it  got  white  hot,  and 
the  instant  it  fused  it  must  be  taken  out.  Anyone 
who  was  an  expert  in  cooking  would  be  good  at 
enamel,  as  a great  part  of  the  success  depended  on 
knowing  when  it  was  ‘‘done  to  a turn.”  It  was 
very  desirable,  indeed,  that  amateurs  should  take  up 
this  art,  because  amateurs  did  not  mind  how  many 
times  they  failed ; but,  to  a business  man,  it  was  a loss 
of  time  to  make  experiments  over  and  over  again,  and 
get  results  which  were  of  no  commercial  value.  As  yet, 
he  had  been  able  to  make  but  very  little  use  of  the 
art,  though  in  the  Norwich  altar  rails,  and  in  some 
screens,  he  had  introduced  a little  of  it.  At  present 
he  was  only  feeling  his  way,  but  he  was  very  hopeful 
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about  the  glass  he  had  shown,  because  there  were 
certainly  qualities  about  it  which  could  not  be  got  in 
any  other  glass  ; not  only  the  honeycomb,  but  the 
cloisons  being  of  bright  metal,  threw  the  light  into 
it,  and  instead  of  the  glass  being  dullest  round  the 
metal,  as  in  the  case  of  lead,  it  was  there  at  its 
brightest.  The  electrotype  method  would  be  very 
useful  no  doubt.  He  had  exhibited  one  example  of 
enamelled  electrotype,  which  showed  there  was 
nothing  in  the  composition  of  the  copper  thrown 
down  which  was  adverse  to  the  process  ; on  the  con- 
trary, it  was  very  pure  copper,  and  produced  very 
good  results.  With  regard  to  the  mode  of  produc- 
ing fine  work,  such  as  vases,  &c.,  he  held  the 
enamel  was  put  in  wet,  so  as  to  hold  in  its 
place,  and  then  fused  with  a blowpipe.  It  was  not 
all  done  at  once,  but  cell  after  cell  was  placed 
under  the  blowpipe,  until  the  whole  was  finished. 
When  done,  it  was  very  rough ; towards  the 
bottom  of  the  cells  the  colour  protruded,  but 
towards  the  top  the  cells  were  empty,  and  they  had 
to  be  filled  up  again  and  again  until  they  were  level, 
and  then  they  were  rubbed  down  with  emery  or 
pumice,  a very  laborious  process.  In  all  his  cloisonne 
work  he  had  been  satisfied  to  leave  the  cells  unfilled, 
with  the  fire  glaze  on  them  ; nothing  had  been 
polished.  He  ought  to  say  that  it  was  Mr.  Fisher 
who  had  really  done  the  work,  for  he  had  not  time 
himself  to  devote  to  the  practical  part  of  it.  He 
would  conclude  by  calling  attention  to  the  photo- 
graphs of  enamels  lent  by  South  Kensington  Museum, 
and  also  to  the  reproduction  in  electrotype  of  the 
1 6th  century  Leigh  Cup,  which  belonged  to  the 
Mercers’  Company.  It  was  a very  beautiful  speci- 
men of  the  goldsmiths’  work  of  the  period.  Some  of 
the  most  famous  enamels  were  represented  in  these 
coloured  photographs. 


FIFTEENTH  OR  DINAR  Y 
MEETING. 

Wednesday,  March  18,  1891  ; Lord  Alfred 
S.  Churchill,  Vice-President  of  the  Society, 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Gregory , William  John,  1,  St.  John’s- terrace,  Wey- 
mouth. 

Jenkin,  Charles  Frewen,  Waltham  Abbey,  Essex. 
McMullen,  James  F.,  South-mall,  Cork. 

Ove,  Cecil,  20,  Park-road,  Harlesden,  N.W. 

Owen,  Edward  Humphrey,  J.P.,  F.S.A.,  Ty  Coch, 
near  Carnarvon. 

Peach,  Charles  Stanley,  8,  John-street,  Adelphi, 
W.C. 

Pocklington,  Frederick  A.,  Oldham-place,  Renshaw- 
street,  Liverpool. 


Sully,  Herbert  Thomas,  Oriel-house,  Springfield, 

Chelmsford. 

Thomas,  William  Lussn,  190,  Strand,  W.C. 

Wain,  William  James  Carruthers,  25,  College-hill, 

E.C. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society : — 

Cooke,  William  George,  35,  Walbrook,  E.C.,  and 

Spencer-hill,  Wimbledon,  Surrey. 

Dagger,  John  Henry  Josiah,  Endon,  Stoke-on-Trent. 
Gimingham,  Edward  Alfred,  Stamford- house,  North- 

umberland-park,  Tottenham,  Middlesex. 

The  paper  read  was — 

HARBOURS,  NATURAL  & ARTIFICIAL. 
By  F.  H.  Cheesewright. 

I know  of  no  more  absorbing  subject  in  the 
whole  range  of  the  science  of  engineering  than 
that  of  the  construction  of  harbours,  rendered 
necessary  where  the  coast  line  of  a country 
does  not  afford,  by  inlets,  shelter  for  its  ships. 

It  is  my  intention,  by  means  of  this  paper, 
to  lay  before  you  drawings  and  charts  of  some 
of  the  most  notable  of  the  natural  harbours,  as 
well  as  artificially  made  harbours,  and  give 
such  explanations  as  I consider  necessary  for 
your  information.  There  is  a considerable 
amount  of  danger  in  dealing  with  the  sub- 
ject in  the  form  of  a short  paper,  inasmuch 
as  it  is  one  that  could  easily  occupy  a 
great  deal  more  time  than  I intend  to  give 
to  it  here.  I,  therefore,  have  carefully  made 
a selection  of  such  artificial  and  natural 
harbours  as  would  commend  themselves,  in 
several  ways,  to  your  notice,  as  being  histori- 
cal, and  as  showing,  in  some  instances,  the 
difficulties  engineers  have  to  overcome,  and 
the  way,  and  at  what  cost  of  time  and  money, 
this  was  accomplished.  I intend  commencing 
from  the  earliest  date  until  the  present  time, 
and  leave  you  to  form  your  own  deductions  as 
to  how  far  the  science  of  harbour  engineering 
has  progressed. 

The  importance  of  the  subject  admits  of  no 
denial ; and  we  find,  from  the  earliest  ages, 
that  nations  holding  command  of  the  sea  were 
generally  the  most  powerful,  and  studied  with 
the  greatest  care  the  art  of  preserving  and  im- 
proving their  harbours,  to  protect  the  ships 
whilst  at  anchor. 

As  an  early  example,  mention  mayobe  made 
of  the  Phoenicians,  who,  from  only  possessing 
a narrow  strip  of  barren  land  along  the  coast 
of  Syria,  became  the  most  wealthy  and  greatest 
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of  nations,  and  were  only  subdued  by  Alex- 
ander, after  a great  struggle,  and  by  the  help 
of,  it  may  be  said,  the  whole  world. 

Again  the  Greeks,  by  their  command  of  the 
sea,  maintained  their  independence  with  a 
mere  handful  of  men  against  the  millions  of 
Xerxes. 

The  Carthaginians  made  head  against  and 
almost  conquered  the  mighty  Romans,  who 
only  recovered  their  ascendancy  and  ultimately 
overwhelmed  their  formidable  adversary  by 
acquiring  command  of  the  ocean.  And, 
although  the  Romans  were  naturally  averse 
to  the  sea  and  the  pursuits  of  commerce,  yet 
feeling  that  the  preservation  of  their  empire 
depended  on  their  maritime  superiority,  they 
devoted  the  greatest  care  and  attention  to  the 
perfection  of  their  fleets  and  harbours,  as  the 
magnificent  remains  in  Italy,  and  other  places 
I shall  have  occasion  to  mention,  afford  ample 
testimony.  These  works  prove  that  the 
ancients  had  made  considerable  progress  both 
in  the  theory  and  practice  of  marine  archi- 
tecture. 

After  the  fall  of  the  Roman  Empire,  the 
whole  civilised  world  became  enveloped  in 
darkness  ; and  it  was  not  until  trade  and  com- 
merce began  to  revive,  and  the  ocean  was 
again  covered  with  numerous  fleets,  as  well 
for  war  as  for  merchandise,  that  the  necessity 
for  providing  for  them  against  storms  became 
apparent. 

Then  it  was  that  the  rival  republics  of  Genoa 
and  Venice  perceived  the  necessity  of  improv- 
ing their  harbours,  in  order  to  protect  and 
facilitate  the  commerce  from  which  they  derived 
their  wealth,  power,  and  greatness,  as  well  as 
to  enable  them  to  extend  their  conquests. 

Hence  arose  the  magnificent  moles  of  Genoa, 
and  the  still  more  extraordinary  works  of  the 
port  of  Venice.  France  now  began  to  devote 
her  energies  to  the  subject,  and  the  entrances 
to  the  ports  of  Havre,  Dieppe,  Calais,  Bou- 
logne, and  Dunkirk  were  improved,  by  adopt- 
ing the  system  of  confining  the  mouths  of  the 
streams  which  formed  these  harbours  by  jetties 
or  groynes,  and  thus  giving  them  a proper 
direction  at  their  points  of  junction  with  the 
sea,  by  damming  up  their  water  and  discharg- 
ing them  through  sluices  at  low  water,  so  that 
the  increased  velocity  and  force  of  the  current 
or  scour  thus  created  might  remove  any  accu- 
mulation of  sand  or  shingle  to  which  the 
harbours  on  the  north  of  France  are  subject. 

Sir  John  Rennie,  in  the  preface  to  his 
“ Theory,  Practice,  and  Construction  of  British 
and  Foreign  Harbours,  1854,”  says  : — 


“The  great  extent  of  commerce  in  every  part  of 
the  world,  the  countless  fleets  of  shipping,  which 
constantly  traverse  the  ocean  in  all  directions,  the 
immense  number  of  valuable  lives  and  vast  amount 
of  property  involved,  render  it  imperatively  neces* 
sary  upon  all  maritime  nations  to  provide  safe  and 
convenient  harbours.” 

I propose  to  deal  first  with  natural  harbours. 

Some  parts  of  the  British  coasts,  as  well  as 
the  coasts  of  other  countries,  are  amply  pro- 
vided with  natural  bays  or  creeks,  while 
Ireland  and  the  west  coast  of  Scotland  are 
also  plentifully  supplied  with  excellent  deep 
water  bays  and  anchorages,  but,  on  the  east 
and  south-west  shores  of  Britain,  there  are 
but  few  natural  harbours. 

A natural  harbour  may  be  defined  as  a bay,, 
recess,  or  inlet  of  the  sea,  or  the  mouth  of  a 
river,  which  affords  good  anchorage  and  a safe 
station  for  ships.  The  great  requisites  (ade- 
quate depth  both  of  entrance  and  interior  area- 
being assumed)  are  shelter  from  wave  violence, 
good  holding  for  anchors,  and  accessibility  at 
all  times.  More  than  one  entrance,  with  different 
exposures  to  the  wind,  is  desirable,  but  seldom 
attained,  even  in  purely  artificial  harbours. 
To  ensure  shelter,  it  is  necessary  that  the 
communications  with  the  ocean  should  be  as 
nearly  as  possible  reduced  to  a channel  or 
entrance  of  adequate  width,  i.e.,  that  the 
waters  of  the  harbour  be,  in  expressive  nautical 
phrase,  “landlocked,”  and  that  the  entrance 
be  sufficiently  wide  and  the  water  deep  enough 
to  allow  vessels  of  any  tonnage  to  enter  at  any 
state  of  the  tide— -a  desideratum  rarely  met 
with. 

The  first  natural  harbour  I shall  direct  your 
attention  to  is  that  of  Rio  de  Janeiro,  or 
January  River,  as  having  the  most  beautiful 
scenery,  and  being  perfectly  safe  as  an 
anchorage. 

Rio  de  Janeiro. 

This  harbour  has  been  pictured  and 
praised  ever  since  it  was  discovered,  and 
will  be  while  ships  and  commerce  last. 
Its  acknowledged  rivals,  San  Francisco, 
and  Constantinople,  can  never  boast  of 
greater  natural  advantages  than  these : a 
clear  approach,  an  unobstructed  entrance, 
wide  enough  but  not  too  wide,  with  fifty  square 
miles  of  anchorage  ground  within ; and  more 
for  light  draught  vessels.  Not  a tenth  part  of 
the  space  is  used  now,  and  ships  have  room 
enough  and  to  spare. 

I have  been  with  matter-of-fact  and  phleg- 
matic men,  who  grew  enthusiastic  when  they 
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passed  the  sentinel  sugar-loaf  rock,  and  saw 
this  splendid  bay  for  the  first  time. 

It  is  not  alone  the  mountains,  those  are 
strange  and  grand  rather  than  beautiful,  but 
the  rocky  points,  the  picturesque  side  bays, 
the  green  hills  and  islands,  the  bye-places 
and  glens.  Away  beyond  the  city  the  blue 
water  stretches  almost  to  the  Organ  moun- 
tains, land  of  purple  romance,  where  the 
jagged  rocks  are  all  mellowed  and  dissolved  in 
the  soft  haze,  and  you  see  nothing  but  out- 
line, with  the  finger-like  Dedo  de  Deos  at  one 
end  of  the  range.  Some  of  these  peaks  are 
6,000  feet  high. 


Fig.  1. 


Rocks,  by  no  means  insignificant,  are  on 
either  side.  There  is  the  conical  sugar-loaf  at 
the  entrance  of  the  bay,  a mass  of  1,200  feet 
high.  Beyond  the  city  is  a huge  cluster,  with 
the  Corcovado  and  Syrica  rising  above  it, 
further  back  the  Gavea  and  Tres  Irmaos  ; 
across  the  bay  other  clusters  not  so  high,  but 
everywhere  with  abrupt  hills  and  precipices  of 
the  purple-brown  gneiss.  Even  the  water  is 
not  free  from  these  peaks ; there  are  rocky 
islands  here  and  there,  and  some  of  them  are 
crowned  with  buildings,  forts,  naval  store- 


houses, and  convents.  The  old  monks  must 
have  chosen  these  sites  for  picturesque  effect. 

There  is  no  limit  to  the  beauties  of  this  bay. 
You  go  sailing  along  the  shores,  and  every 
headland  and  nook  is  a delight,  with  nodding 
and  flowering  shrubs.  Then  there  is  the 
shipping,  which  an  artist  like  Turner  would 
have  delighted  in. 

Ships  are  picturesque  everywhere,  but  in  Rio 
Harbour  they  are  supremely  so.  I know  not 
if  it  be  the  limpid  water,  or  the  background  of 
hazy  mountains,  or  an  indescribable  some- 
thing in  the  air,  but  there  are  no  other  ships 
like  these,  not  even  on  the  Hudson,  where  the 
sloops  and  schooners  are  all  enchanted.  There 
are  monitors,  expensive  toys  of  the  Brazilian 
Government,  which  does  not  need  them  all, 
and  gun-boats  and  war  steamers,  English 
ships,  French,  Portuguese,  German ; rarely 
one  that  carries  the  American  flag,  though 
many  belong  to  American  merchants,  and  are 
commanded  by  American  masters. 

King  George’s  Sound  and  Princess 
Royal  Harbour. 

These  form  the  most  south-west  portion  of 
Western  Australia. 

The  entrance  to  King  George’s  Sound  lies 
between  Bald  Head  and  Herald  Point,  at  5 
miles  north  by  east  from  it ; and  is  divided 
into  three  channels  by  Breaksea  and  Michael- 
mas Islands.  The  Sound  is  about  5 miles 
wide,  north  and  south,  and  5 miles  deep,  with 
average  depths  of  10  to  5 fathoms  sand.  On 
the  south  side  of  the  Sound  there  is  a deep  2 
miles  long,  north  and  south,  and  1 mile  broadr 
having  11  to  20  fathoms,  with  7 to  10  fathoms 
close  around. 

Princess  Royal  Harbour  is  the  most  con- 
venient of  the  inner  ports  of  King  George’s 
Sound.  The  entrance,  which  is  about  a 
quarter  of  a mile  wide,  lies  between  Possession 
and  King  Points.  Its  depth  in  the  Fairway 
Channel  is  about  25  feet  at  low  water  spring 
tides.  The  harbour  is  4$  miles  long,  north- 
west and  south-east,  and  about  2 miles  wide  ; 
is  very  shoaly  at  its  west  and  southern  sides, 
the  available  portion,  for  vessels  drawing  more 
than  3 or  9 feet,  being  about  2 miles  square. 

The  harbour  here  is  considered  by  all 
authorities  almost  perfect,  and  it  will  not  be 
very  long  before  it  is  thoroughly  fortified,  and 
turned  into  a great  port  for  war  vessels. 

It  was  first  used  by  whalers  in  the  earliest 
days  of  the  colony  ; traces  of  their  residence 
here  can  be  seen  now,  some  of  the  pathways 
being  made  of  whales’  bones. 
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Fig.  2. 


Port  Jackson. 

It  seems  strange  that  Port  Jackson  was  not 
visited  or  explored  by  Captain  Cook.  It  was 
seen  only  at  the  distance  of  between  two  or 
three  miles  from  the  coast.  Had  any  good 
fortune  conducted  him  into  the  harbour,  he 


would  have  found  it  much  more  worthy  of  his 
attention,  as  a seaman,  than  Botany  Bay,  in 
which  he  passed  a week.  Governor  Philip, 
the  first  governor  who  landed  at  Port  Jackson 
with  the  earliest  settlers  (convicts),  pronounced 
it  to  be  a harbour  in  extent  and  security 


Fig.  3. 


Port  Jackson. 
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superior  to  any  he  had  ever  seen,  and  the  most 
experienced  navigators  who  were  with  him 
fully  concurred  in  that  opinion.  From  an 
entrance  not  two  miles  across,  Port  Jackson 
gradually  extends  into  a noble  and  capacious 
basin,  having  water  sufficient  for  the  largest 
vessels  afloat,  and  space  to  accommodate  with 
perfect  security  any  number  that  could  be 
assembled.  It  runs  in  a westerly  direction 
about  thirteen  miles  into  the  land,  and  con- 
tains not  less  than  ioo  small  coves  or  inlets, 
formed  by  narrow  necks  of  land,  whose  projec- 
tions afford  admirable  shelter  from  all  winds. 
Sydney  Cove  lies  on  the  south  side  of  the 
harbour,  between  five  or  six  miles  from  the 
entrance.  The  necks  of  land  that  form  the 
coves  are  mostly  covered  with  timber,  yet  so 
rocky  that  it  is  not  easy  to  comprehend  how 
the  trees  find  nourishment.  But  the  soil  be- 
tween the  rocks  is  very  good,  and  into  those 
places  the  principal  roots  have  found  their  way. 
Sydney,  the  capital  of  New  South  Wales,  is 
built  on  the  side  of  one  of  its  bays.  Its 
streets  are  narrow  and  tortuous. 

Port  Jackson,  independently  of  being  the 
port  of  the  metropolis  of  New  South  Wales,  is 
justly  extolled  as  the  most  commodious  and 
secure  harbour  on  the  east  coast  of  Australia, 
and  perhaps  the  finest  in  the  world,  and 
although  vessels  have  sometimes  been  wrecked 
in  attempting  to  enter,  these  disasters,  in  most 
cases,  may  be  attributed  rather  to  want  of 
judgment  and  common  prudence  than  to  any 
real  difficulty  in  making  or  entering  the  port. 
The  characteristic  features  of  the  coast  to  the 
northward  and  southward  of  Port  Jackson 
assume  different  aspects  ; for  although  North 
Head  with  its  immediate  vicinity  presents  a 
high,  table-topped,  precipitous  appearance, 
yet  the  high,  undulating  hills,  thickly  covered 
with  trees,  which  rise  from  the  coast  farther  to 
the  northward,  are  strikingly  in  contrast  with 
the  sterile,  table-topped  cliffs  that  extend  to 
the  southward  of  the  port ; and  would,  even  if 
the  lighthouse  did  not  figure  conspicuously, 
point  out  whether  the  land  seen  is  to  the 
northward  or  southward  of  the  entrance  of 
Port  Jackson. 

Port  Jackson  is  if  miles  wide  between  Outer 
North  and  South  Heads,  but  the  narrowest 
part,  or  what  may  be  considered  the  actual 
entrance,  lies  between  Inner  North  and  South 
Heads,  where  it  is  little  more  than  three- 
quarters  of  a mile  across  from  cliff  to  cliff, 
but  this  breadth  is  reduced  by  a rocky  spit  on 
each  side  to  barely  three-quarters  of  a mile. 
The  entrance  is  clear  of  dangers,  and  the 


soundings  are  regular,  the  depth  in  mid- 
channel being  17  fathoms  sand.  Although 
there  is  a depth  of  9 to  12  fathoms  within  a 
cable  of  the  northern  shore,  the  sea  generally 
rolls  in  and  breaks  heavily  upon  the  cliff.  The 
Sound  is  that  part  of  Port  Jackson  imme- 
diately within  the  entrance,  which  branches 
off  into  Spring  Cove  and  north  and  middle 
harbour.  Although  the  Sound  occupies  an 
area  of  ij  square  miles,  with  regular  sound- 
ings in  8 and  9 fathoms,  it  is  too  exposed  to 
the  ocean  swell  to  afford  safe  anchorage  except 
with  off-shore  winds. 

Nelson,  New  Zealand. 

The  harbour  of  Nelson  is  safe,  but  small, 
and  difficult  of  access  to  large  sailing  vessels. 
It  owes  its  foundation  to  a most  singular 
“boulder  bank,”  which  extends  eight  miles 
along  the  coast,  forming  a natural  dam,  be- 


Fig.  4. 


Harbour  at  Nelson,  New  Zealand. 


hind  which  there  is  a narrow  and  shallow  arm 
of  the  sea,  which  grows  deeper  at  its  southern 
extremity,  where  it  communicates  with  Blind 
Bay,  and  here  forms  the  harbour.  The  entrance 
to  the  harbour  is  between  the  southern  ex- 
tremity of  the  “ boulder  bank  ” and  the  main- 
land, but  is  narrowed  so  much  by  the  Arrow 
Rock  (a  rock  rising  in  the  middle  of  it)  that 
the  navigable  channel  is  only  fifty  yards  wide. 
Owing  to  the  extremely  swift  current  of  the 
tide  in  this  narrow  channel,  and  its  shallow- 
ness, larger  vessels  can  pass  in  and  out  only 
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at  high  water,  and  are,  moreover,  obliged  to 
watch  the  tide  in  coming  and  going.  These 
unfavourable  circumstances  would  greatly 
hinder  navigation  but  for  the  excellent  an- 
choring places  outside  the  harbour,  which,  by 
the  sheltered  situation  of  Blind  Bay,  are  safe 
in  almost  any  kind  of  weather.  During  north- 
westerly gales,  the  neighbouring  Croixelles 
harbour  offers  a perfectly  safe  place  of  refuge. 
The  “boulder  bank”  is  one  of  the  natural 
curiosities  of  New  Zealand.  It  consists  of 
rounded  pebbles  or  boulders.  In  time  of  high 
water,  a large  portion  of  it  is  under  water  ; at 
low  water  it  is  dry  throughout  its  whole  length. 

The  largest  and  heaviest  boulders  are  to- 
wards the  sea-side,  on  the  harbour  side  the 
boulders  grow  smaller;  and  at  a point  close 
by  the  entrance  to  the  harbour  they  are  so 
small  that  vessels  there  can  drive  on  to  the 
strand  without  any  damage,  thus  using  the 
place  as  a natural  dry  dock,  in  consequence  of 
the  great  difference  of  the  water  level,  between 
ebb  and  flow  (spring  tides  rise  fourteen  feet). 
The  boulders  consist  of  all  one  and  the  same 
kind  of  syenite,  containing  blackish-green 
horn-blends,  flesh-coloured  feld-spar,  and  a 
small  quantity  of  iron  pyrites.  On  following 
the  narrow  bank  from  north  to  south,  it  is 
easily  observed  that  the  boulders  towards  the 
north  grow  larger  and  more  angular,  and 
originate  from  a precipitious  bluff  of  syenite, 
called  “ Mackay’s  Knob,”  which  abuts  upon 
the  sea  a little  beyond  Drumduam,  the  resi- 
dence of  Mr.  Mackay.  The  fragments  con- 
stantly falling  from  the  cliffs  are  gradually 
rolled  towards  the  south  by  the  heavy  northerly 
swell,  combined  with  a strong  current  of  the 
sea,  passing,  in  time  of  springtide,  with  con- 
siderable velocity  along  the  coast.  The  reason 
of  their  being  deposited  on  the  existing  line 
seems  to  be  that  a submarine  reef  probably 
underlies  them,  of  which  the  Arrow  Rock,  in 
the  entrance  of  the  harbour,  may  be  regarded 
as  the  southern  termination.  The  “boulder 
bank”  in  front  of  Nelson  is  a fine  study  for 
the  geologist. 

Port  Philip. 

Port  Philip  is  another  very  extensive  natural 
harbour,  being  30  miles  from  east  to  west,  and 
abont  32  miles  north  to  south.  The  entrance 
is  very  shoaly  and  difficult  to  navigate  in  certain 
winds.  Melbourne  is  situated  on  its  north 
shore,  and  Geelong  on  the  west. 

There  are  other  natural  harbours  existing  in 
New  Zealand ; for  instance,  those  of  Auckland, 


Wellington,  and  Massacre  Bay,  or  Golden  Bay, 
as  it  is  now  called  ; all  of  which  may  take  rank 
with  the  finest  to  be  found  in  any  part  of  the 
world,  whether  in  regard  to  their  accessibility, 
extent  of  shelter,  or  quality  of  anchorage.  But 
I think  I have  given  sufficient  information  for 
the  purposes  of  this  paper.  I could  have  in- 
cluded Constantinople  and  San  Francisco  as 
worthy  of  mention,  also  Cork  and  other  places. 

It  will  be  seen,  from  the  examples  of 
natural  harbours  I have  shown,  how  few 
countries  possess  them ; and  where  ship- 
ping is  the  principal  support  of  a nation’s 
greatness,  the  necessity  must  occur  of  con- 
structing harbours  or  artificial  places  of  refuge. 
The  subject  is  one  of  the  greatest  importance 
to  us,  as  well  as  to  other  countries,  every 
winter’s  lists  of  shipwrecks  and  loss  of  life 
reminds  us  how  much  nature  has  left  for  skill 
and  science  to  accomplish. 

I now  proceed  to  the  consideration  of  artifi- 
cial harbours. 

For  the  most  complete  body  of  evidence 
regarding  the  ports  of  Great  Britain,  I cannot 
do  better  than  refer  you  to  the  volumes  of  re- 
ports by  the  Tidal  Commission,  for  the  com- 
pletion of  which  the  world  is  indebted  to 
Captain  Washington,  the  present  hydrographer 
to  the  Admiralty. 

In  the  formation  of  a harbour,  the  first  thing 
to  be  done  is  to  erect  a breakwater,  or,  in  other 
words,  to  construct  an  artificial  barrier  destined 
to  break  the  force  of  the  waves. 

And  here  let  me  call  attention  to  the  fact, 
that  there  is  absolutely  no  advance  upon  the 
method  adopted  by  the  ancients ; for  it  was 
easy  to  imagine  the  man  of  those  early  days 
throwing  stones  into  the  water  to  create  a 
barrier,  so  that  his  dug-out  might  ride  in 
safety.  Throwing  stones  is  the  system  of  the 
present  day;  no  alteration,  no  improvement 
or  advance  in  any  way,  if  we  except  the 
use  of  Portland  cement.  This  material  has 
certainly  assisted  the  engineers  of  our  time  in 
raising  high  monuments  of  their  skill,  which 
might  have  otherwise  been  impossible.  But 
the  majority  of  these  costly  structures  are  built 
on  a tumble  stone  foundation,  as  at  first  used 
by  the  ignorant  man  of  ages  ago. 

Among  primitive  works,  the  piers  of  the 
ancient  Piraeus  and  of  Rhodes  may  be  denomi- 
nated breakwaters  ; as  also  similar  modern 
structures,  projected  from  the  shore,  and  called 
piers  or  moles.  But  the  term  breakwater  has 
of  late  been  considered  as  more  peculiarly 
appropriate  to  large  insulated  aggregations  of 
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Fig.  5. 


Harbour  at  Port  Philip. 


stone,  whether  of  regular  masonry  or  sunk  pro- 
miscously  in  rough  masses,  so  placed  as  to 
form  an  artificial  promontory  or  island  across 
the  mouth  of  an  open  roadstead.  This,  by 
obstructing  and  breaking  the  waves  of  the 
sea,  converts  a dangerous  anchorage  into  a 
safe  and  commodious  harbour  for  the  reception 
of  ships  of  war  and  merchandise. 

In  this  sense  of  the  term,  the  breakwater  at 
Cherbourg  was  the  first  work  entitled  to  the 
name,  and  it  remains  still  the  greatest. 


Famagousta. 

This  ancient  mole  is  formed  of  rubble  stone 
thrown  into  the  sea,  each  stone  weighing  be- 
tween two  and  three  hundredweight.  That 
portion  of  it  which  rises  above  the  water  is 
topped  with  a layer  of  square-hewn  stones, 
bedded  and  jointed  in  mortar.  These  cover- 
ing stones  are  about  three  feet  long,  and 
eighteen  inches  wide.  The  capping  is  almost 
completely  destroyed,  having  been  gradually 
swept  away,  in  the  course  of  long  years, 
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Fig.  6. 

FAMAGOUSTA 

SECTION  OF  ANCIENT  MOLE 


OUTER  HARBOUR  — 4o-o  — h INNER  HARBOUR 

H.W. lTi, SQUARED  MASONRY  IN  MORTAR 


PROBABLE  BOTTOM  OF  MOLE 


BOTTOM  OF  HARBOUR  TO  BE  DREDGED  TO  THIS  LI  HE 


through  the  continual  action  of  the  waves. 
Much  of  the  debris  has  been  swept  towards 
the  entrance  of  the  harbour,  which  it  has,  con- 
sequently, narrowed. 

Alexandria. 

The  ancient  mole  of  Alexandria  has  been 


utilised  as  the  basis  of  the  modern  breakwater. 
The  modern  breakwater  was  begun  in  1870, 
and  finished  in  two  years.  In  addition  to  the 
fact  that  the  groundwork  of  it  had  already 
been  laid,  this  rapidity  of  construction  was 
largely  due  to  forced  labour  employed  upon  it, 
and  there  being  no  tide  to  contend  against. 


Fig.  7. 

ALEXANDRIA 
SECTION  OF  BREAKWATER 


Marseilles. 

The  Marseilles  breakwater  (begun  in  1845 
and  finished  in  1881)  consists  also  of  a Jierre 
Jerdu  foundation,  which  is  faced  seaward  with 
blocks  of  concrete  averaging  a greater  weight 
than  those  at  Alexandria  ; the  foundation  sup- 
porting a superstructure  of  masonry.  The 
total  length  of  the  [breakwater  is  11,930  feet, 
its  width  is  59  feet,  in  a depth  of  water  from 
6£  to  12  fathoms.  Some  portions  of  this 
structure  cost  1 is.  per  lineal  foot,  but  that 
part  which  lies  opposite  the  Lazaret  and  Arene 


basins  cost  up  to  ^109  14s.  per  lineal  foot. 
This  portion  runs  into  a depth  of  55I  feet  of 
water. 

Algiers. 

Harbours  protected  by  rubble  mound  and 
concrete-block  breakwater  are  at  Algiers,  Port 
Said,  and  Biarritz. 

Plymouth. 

Plymouth  Breakwater  is  isolated  in  the 
middle  of  the  Sound,  having  half  a mile  of 


Fig.  8. 

SEA  HARBOUR 


370  FEET 

Plymouth  Breakwater. 


channel  on  either  side  of  it.  It  runs  direct 
east  and  west  for  1,000  yards,  and  then  at  the 
wings  deflects  north  at  an  angle  of  120  degrees. 
The  wings  are  each  350  yards  long.  It  stands 
5 feet  above  the  level  of  the  highest  spring 
tide,  and  has  a base  of  120  yards.  The 
average  height  is  14  feet ; total  length,  1,700 


yards,  and  cost  about  ^1,700,000.  The  cost 
of  maintenance  is  ^5,000  a year. 

Portland. 

Portland  Breakwater  is  of  a double  character, 
consisting  of  an  outer  and  inner  structure.  The 
inner  breakwater  is  1,700  feet  in  length,  the 
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outer  6,400  feet.  This  is  another  instance  of  the 
tumble  stone  foundation  and  concrete  super- 
structure. It  was  begun  in  1847,  yet  the 
slopes  do  not  appear  to  have  become  properly 
consolidated,  for  they  suffer  continually  between 
high  and  low  water  levels.  During  a single 
gale,  3,000  tons  of  stone  have  been  known  to 
be  displaced. 

Alderney. 

This  harbour  is  protected  by  a rubble  mound 
and  a superstructure  founded  below  water. 
Depth  of  water  from  21  feet  to  34  feet  at  outer 
end.  The  harbour  works  were  commenced  in 
1847,  modified  in  1849,  again  in  1856,  and 
afterwards  in  1858.  The  western  breakwater 
only  was  carried  out  to  a length  of  4,380  feet. 
The  actual  cost  up  to  the  period  of  completion 


in  1864  was  £235  per  lineal  foot.  Cost  of 
repairs  of  breaches,  from  1873  to  1883, 
£52,850.  Depth,  extreme,  133  feet. 

This  breakwater  was  constructed  strongly  in 
its  upper  and  monolithic  works  ; the  large 
masonry  blocks  forming  the  outer  wall  being 
tied  or  dowelled  together  with  huge  bolts  of 
gun  metal,  while  the  rubble  and  dry  masonry 
base  is  continually  wearing  away  (see  cause  of 
failure  at  Wick  and  Arklow). 

To  a select  committee  of  the  House  of  Com- 
mons, Session  1872,  on  the  harbour  and  forti- 
fications of  Alderney,  Sir  Andrew  Clarke,  R.E., 
reported  that  the  cost  of  Alderney  had  been 
,£300,000  less  than  that  of  Plymouth  Break- 
water, which  was  being  maintained  at  a cost 
of  £5, 000  or  £6,000  a year,  and  he  did  not 
think  that  Alderney  was  likely  to  cost  more. 


Fig.  9. 


Dover. 

It  has  been  proposed  from  time  to  time  during 
the  last  fifty  years  to  build  a breakwater  and 
make  a harbour  of  refuge  at  Dover,  but  this  is 
still  in  abeyance  from  the  immense  difficulties, 
and  the  extreme  cost  of  building  a suitable 
structure  in  deep  water,  as  proposed,  partly 
from  the  want  of  suitable  material  in  the 


neighbourhood,  but  mainly  from  the  great  cost 
of  preparing  foundations  for  a suitable  super- 
structure, and  the  known  difficulties  attending 
them. 

In  the  spring  of  1845,  the  Admiralty  applied 
to  Messrs.  Cubitt,  Dennison,  Rendel,  Rennie, 
Veitch,  Vignolles,  and  Walker,  to  make  a re- 
port, plans,  and  estimates  for  enlarging  and 
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improving  Dover  Harbour,  upon  the  extended 
scale  of  500  acres,  as  proposed  by  the  Com- 
mission in  1844. 

As  the  general  plan  and  extent  had  been 
determined  by  the  Admiralty,  the  difference  in 
the  plans  proposed  by  the  last-mentioned 
engineers,  consisted  in  the  position  and  mode 
of  forming  the  entrance  and  executing  the 
works.  The  estimates  varied  from  £1,100,000 
to  £5,000,000.  The  latter  sum,  if  ever  the 
work  is  carried  out  to  the  extent  proposed,  will 
probably  be  the  cost.  These  plans  and  reports 
were  published  by  Parliament  in  1846. 

The  total  cost  of  the  Admiralty  Pier  is  stated 
to  have  been  .£693,077.  A sum  of  £22,827  has 
been  paid,  in  addition  to  the  above,  for  repairs 
of  damage  done  by  storm,  in  1877  and  follow- 
ing years.  The  whole  cost  has  been  defrayed 
by  Parliamentary  grant. 

The  engineers  originally  were  Messrs. 
Walker  and  Co.,  afterwards  Messrs.  McLean 
and  Stileman,  and,  subsequently,  Mr.  Edward 
Druce,  who  had  formerly  acted  as  resident 
engineer  under  the  above  gentlemen. 

It  is  a stone  pier,  in  good  condition,  in 
s.  maximum  depth  of  water  of  45  feet  at  low- 
water  spring  tide,  and  has  no  bar  or  shoaling 
at  the  entrance.  This  pier  has  a base  of  92 
feet,  in  order  to  obtain  a clear  roadway  of  30 
feet  in  width.  The  sectional  area  is  4,736 
square  feet,  and  the  cost  was  £360  per  foot 
run. 

Notwithstanding  the  cost  and  care  bestowed 
upon  this  work,  it  is  said  that  it  has  shown 
signs  of  failure  at  the  base,  from  causes 
similar  to  those  in  every  case  exhibited  where 
the  structure  consists  of  either  masonry  or 
concrete  blocks,  laid  on  a loose  bottom,  and 
built  or  put  together  under  water,  with  the 
assistance  of  divers,  and  without  cementing, 
•dowelling,  or  otherwise  connecting  them. 

Tynemouth. 

At  Tynemouth,  we  see  how  destructive  an 
agency  is  the  sea,  when  acting  against  the 
rubble  mound  form  of  breakwater. 

The  breakwaters  at  Tynemouth  are  perhaps 
unexampled  monuments  of  engineering  skill, 
neither  intellect,  patience,  nor  money  having 
been  husbanded  in  their  production.  Here, 
again,  the  superstructure  is  practically  fault- 
less, the  weak  point  being  the  rubble  mound. 
The  superstructure  is  composed  of  concrete 
blocks,  of  a unique  form,  made  on  shore,  and 
thoroughly  well  aired  before  being  lowered  and 
set  in  their  proper  places  by  divers.  This  is,  as 
well  may  be  supposed,  a very  costly  process  ; 


but  it  has  the  advantage  of  being  successful,  so 
far  as  itself  is  concerned.  But,  unfortunately, 
the  rubble  mound,  although  considerably  more 
than  thirty  years  have  elapsed  since  it  was 
begun,  still  suffers  materially  during  the  con- 
tinuance of  heavy  gales. 

This  breakwater  has  been  more  than  thirty- 
five  years  in  the  course  of  construction,  and  is 
not  yet  finished.  The  cost  of  it  is  enormous. 

Colombo.; 

The  breakwater  at  Colombo,  which  was  begun 
in  1875,  is  a very  fine  instance  of  the  use  of  Port- 
land cement  concrete.  Here,  again,  the  foun- 
dation consists  of  tumble  stone,  or Aierre -perdu, 
the  superstructure  composed  of  large  concrete 


Fig.  10. 


Colombo  Harbour. 


blocks,  varying  from  16  to  33  tons  in  weight. 
A special  difficulty  attending  the  erection  of 
these  works  was,  that  all  operations  had  to 
cease  during  the  “ monsoon  season, ” that  is, 
from  May  to  October.  The  greatest  amount 
of  work  that  it  was  possible  to  do  upon  it,  in 
any  one  month,  was  that  done  in  January, 
1880,  when  it  was  increased  by  the  addition  of 
154  feet.  As  the  width  of  the  wall  at  the  base 
is  26  feet,  and  only  24  at  the  top,  Colombo 
may  be  considered  an  example  of  an  almost 
vertical  breakwater,  the  greatest  desideratum 
in  all  marine  structures.  The  composition  of 
the  concrete  used  at  Colombo  was  six  parts  of 
broken  stone,  two  parts  of  sea-sand,  and  one 
part  of  Portland  cement. 
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The  total  length  of  the  breakwater  is  1,150  j 
feet,  and  its  depth  is  40  feet.  The  average 
cost  was  ^170  per  lineal  foot. 

Cherbourg. 

It  was  for  a long  period  a favourite  project 
of  the  French  Government  to  establish  a great 
maritime  port  in  this  quarter  of  the  kingdom, 
in  order  to  counterbalance  in  some  measure 
the  great  naval  station  at  Portsmouth,  situated 
on  the  opposite  side  of  the  channel,  and  the 
whole  coast  had  been  frequently  surveyed  and 
examined  by  the  most  celebrated  engineers  for 
that  purpose,  and  reports  and  schemes  were 
prepared  and  devised. 


In  1769,  however,  the  celebrated  mole  or 
digue  of  Cherbourg  commenced  by  erecting 
wooden  cones  filled  with  stones,  after  the 
designs  of  M.  de  Cessart. 

The  cones  failed,  and  in  1777,  M.  de  la 
Bretonniere,  a distinguished  naval  officer,  pro- 
posed a plan  to  construct  a detached  break- 
water, 12,792  feet  long,  having  three  openings, 
viz.,  one  in  the  centre,  and  one  at  each  end. 
These  breakwaters  he  proposed  to  make  by 
sinking  the  hulls  of  vessels  filled  with  stones, 
in  order  to  form  an  incline  or  base  for  the  work 
in  the  first  instance  (similar  to  the  plan  which 
had  been  adopted  at  La  Rochelle,  by  Cardinal 
Richelieu,  in  the  year  1692),  and  then  to  cover 


Fig.  ii.— Cherbourg  Breakwater. 


the  hulls  of  the  vessels  with  loose  angular 
blocks  of  rubble  stone,  or  pierre  fierdu,  so  as 
to  form  one  continued  breakwater. 

He  proposed  this  plan  of  commencing  the 
work,  because  he  was  fearful  that  the  under- 
currents and  waves  during  storms  were  so 
strong,  that  it  would  be  impossible  for  the 
rubble  to  lie  without  some  expedient  of  the 
kind,  to  bind  it  together  in  the  first  instance. 

The  objections  made  to  the  plan  of  M.  de  la 
Bretonniere  were,  first,  that  it  would  require  a 
greater  number  of  vessels  than  France  could 
furnish  in  ten  years ; secondly,  that  there 
would  be  a great  difficulty  in  getting  a 
sufficient  number  of  workmen ; thirdly,  that 
although  the  plan  had  succeeded  very  well  at 
La  Rochelle,  where  there  were  only  5 to  6 feet 


at  low  water,  at  Cherbourg  they  had  40  feet, 
and  in  some  places  more ; and  as  the  moles 
at  La  Rochelle  were  attached  to  the  shore, 
the  difficulties  there  were  comparatively  trifling 
to  those  that  would  have  to  be  encountered  at 
Cherbourg,  where  each  length  of  breakwater 
would  be  isolated ; fourthly,  that  the  upper 
part  of  the  breakwater  would  be  so  much 
exposed  that  it  would  not  withstand  the  shock 
of  the  waves ; fifthly,  that  it  would  not  be  high 
enough  to  give  sufficient  protection  to  the 
shipping  within. 

The  authorities  then  adopted  the  plan  of 
dropping  a mass  of  loose  rubble  into  the  water, 
to  find  its  own  slope  for  the  base,  and  beton  and 
masonry  for  the  superstructure,  which  system 
was  carried  on  with  considerable  variations 
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until  it  was  finished  in  1853,  the  total  cost 
amounting-  to  ^2,600,000,  and  nearly  eighty- 
six  years  were  spent  in  its  construction. 

It  will  be  readily  seen,  from  an  inspection  of 
the  various  plans  of  harbours,  that  the  break- 
water at  Cherbourg  is  one  of  the  largest  marine 
works  ever  undertaken,  and  that  it  has  not 
been  exceeded,  as  regards  the  extent  of  area 
sheltered,  by  any  more  recent  works. 

Alexandria  breakwater  approached  it  in 
length,  and  the  matchless  jetties  at  Galveston 
and  Charleston  are  longer ; but,  considering 
the  solid  nature  of  the  work,  the  batteries  it 
supports,  and  the  period  of  its  construction,  it 
remains  a monument  of  engineering  skill  and 
perseverance. 

It  does  not,  however,  equal  in  depth,  or  in 
section,  several  other  breakwaters,  but  it  fur- 
nishes a perfect  type  of  a breakwater  formed 
on  a rubble  mound  with  a superstructure 
founded  at  low  water. 

Holyhead. 

The  breakwater  at  Holyhead  is  another  ex- 
ample of  the  rubble-base  foundation,  with  a 
superstructure  of  masonry  in  large  blocks,  set 
in  lime,  and  springing  from  low  water  level  on 
the  harbour  side  of  the  mound. 

The  breakwater  has  an  average  depth  of 
40  feet,  and  extends  into  the  sea  to  a maximum 
depth  of  55  feet.  It  was  begun  in  1849,  and 
finished  in  1873,  costing  ^1,285,000.  The 
total  amount  of  stone  used  in  the  construction 
of  this  great  work  has  been  estimated  at 
7,000,000  tons.  The  cost  was  about  R163  10s. 
per  lineal  foot. 

With  the  exception  of  a place  at  the  ex- 
tremity of  the  breakwater,  it  has  stood  re- 
markably well,  and  has  cost  but  an  insignifi- 
cant sum  for  repairs ; but  at  the  end  the  mound 
is  not  quite  stable,  and  tends  to  travel  round 
the  head.  Various  methods  have  been  adopted 
to  check  this  tendency,  and  finally  the  curious 
plan  was  hit  upon  of  placing  old  chains,  weigh- 
ing 1,000  tons,  in  coils  along  the  foreshore; 
this  effectually  kept  the  foreshore  from  shift- 
ing, and  at  the  same  time  offered  no  solid  face 
for  the  action  of  the  waves.  This  end  has 
suffered  considerably  at  various  times,  repairs 
to  it  still  going  on,  to  make  good  recent 
damage. 

Wick. 

In  Scotland,  Wick  is  one  of  the  most 
notable  examples  of  a rubble  base  with  block 
superstructure.  This  has  been  one  of  the  most 
unfortunate  erections  of  modern  times,  gale 


after  gale  having  played  havoc  with  it.  In 
1868,  the  outer  portion  of  the  structure  was 
seriously  damaged  in  some  places,  the  rubble 
base  being  washed  down  to  about  15  feet  below 
low  water. 

In  1869,  the  damage  had  been  repaired,  and 
the  work  reconstructed  in  cement,  when  in 
1870,  during  another  storm,  380  feet  of  it  was 
seriously  damaged,  and  again,  in  1872,  further 
mischief  was  done. 

Aberdeen. 

The  breakwater  at  Aberdeen  was  begun  in 
1870,  and  finished  in  three  years  ; its  length  is 
1,050  feet,  and  is  35  feet  wide  at  the  head  of 
the  roadway. 

The  following  is  a good  description  of  this 
breakwater,  and  the  injuries  it  has  received. 

The  landward  end,  for  500  feet  in  length 
towards  the  sea,  had  been  covered  with  a thin 
layer  of  stones  and  sand.  Of  course  the  sand 
was  cleared  away  in  order  to  secure  a solid 
foundation  before  the  works  were  proceeded 
with.  The  manner  in  which  the  natural  in- 
equalities of  the  foundation  were  overcome 
was  by  levelling  up  with  a deposit  of  concrete 
in  small  bags,  on  which  blocks  of  Portland 
cement  were  built  without  being  cemented. 

These  blocks,  weighing  from  10  to  20  tons, 
were  carried  up  to  a uniform  level  of  4 feet 
9 inches  above  low  water  spring  tides,  except 
at  the  seaward  end,  where  they  were  termi- 
nated at  9 inches  above  low  water  of  spring 
tides.  The  blocks  are  composed  of  1 measure 
of  Portland  cement,  4 measures  of  pit-sand, 
and  5 measures  of  stones.  The  concrete 
superstructure,  18  feet  in  height,  was  built 
over  the  blocks  in  frames  in  situ , a large 
number  of  blocks  being  incorporated  with  it. 
The  superstructure  is  composed  of  1 measure 
of  Portland  cement,  3 measures  of  pit-sand, 
and  5 measures  of  stone  or  shingle.  An  apron 
of  concrete,  deposited  in  bags,  lies  at  the 
bottom,  along  a part  of  the  sea  or  eastern 
side  of  the  foundation.  It  commences  about 
600  feet  from  the  shore,  or  about  100  feet  from 
the  rock  foundation,  is  then  carried  round  the 
head  of  the  breakwater,  and  returned  along 
the  breakwater,  wooden  piles  being  driven 
18  feet  apart.  Each  pile  is  2 feet  in  diameter, 
and  passes  through  the  whole  depth  of  the 
work.  The  piles  are  stepped  into  iron  shoes 
at  the  foundation,  and,  where  they  pass 
through  the  substructure,  are  surrounded  by 
blocks,  moulded  to  the  form  of  the  piles, 
the  junction  of  the  blocks  being  formed  at  the 
middle  of  the  pile.  The  upper  foundation 
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courses  of  blocks  have  sustained  damage  along 
the  whole  length  of  the  breakwater  on  the  sea 
face,  and  along  a part  of  the  harbour  face. 
The  holes  exca\ated  in  the  upper  courses  have 
hitherto  been  repaired  at  low  water  spring 
tides,  by  filling  them  up  with  small  bags  of 
concrete,  and  finishing  the  surface  with  a 
facing  of  Portland  cement  mortar.  These 
patches  have  stood  well,  with  the  exception  of 
the  repairs  at  a point  of  500  feet  from  the  com- 
mencement of  the  breakwater.  The  breach  at 
this  point  was  further  repaired  during  the 
summer  of  last  year.  These  repairs,  however, 
again  gave  way  in  the  winter  of  1890  ; and  the 
breach  was  enlarged  by  successive  storms  from 
the  north-east  to  dimensions  noted  in  reports 
of  6th  February,  10th  March,  and  18th  May. 
The  survey  made  on  the  6th  February  showed 
the  hole  to  be  22  feet  in  length,  or  3 feet  into 
the  breakwater.  The  survey  of  the  10th  March 
showed  an  increase  to  72  feet  in  length,  by  a 
depth  varying  from  4 to  12  feet,  with  part  of 
the  inner  row  of  blocks  removed ; and  on  the 
1 8th  May  this  breach  formed  a cavern  90  feet 
in  length,  12  feet  deep,  and  23  feet  into  the 
breakwater.  On  examination  of  the  breach 
by  divers,  the  foundation  of  small  bags  of  con- 
crete, on  which  the  blocks  rested,  was  found 
to  be  removed  from  under  the  blocks  at  each 
end  of  the  breach. 

The  superstructure  was  also  damaged  on 
the  sea  face,  close  to  the  lighthouse  tower,  a 
breach  being  formed  54  feet  long  by  23  feet 
deep,  and  about  4 feet  into  the  breakwater.  At 
a point  on  the  sea  face,  100  feet  landward  from 
the  tower,  another  breach  was  made,  extend- 
ing partly  into  the  base  of  the  structure  and 
the  upper  course.'of  blocks.  The  blocks  com- 
posing the  substructure  are  chipped  and 
abraded  on  the  sea  face,  especially  near  the 
level  of  low  water.  The  piles,  where  they  pass 
through  the  superstructure,  have  been  eaten 
away  by  the  sea  worm  (. Limnoria  terebrans'), 
leaving  spaces  2 feet  diameter  between  the 
blocks.  The  cost  of  the  repairs  was  estimated 
at  j£i 7,000. 

Delaware  Bay. 

In  the  year  1828,  a commission  appointed 
by  the  American  Government  recommended 
the  construction  of  a breakwater  in  Delaware 
Bay.  The  work  was  required,  from  the  fact 
that  from  New  York  Harbour  to  the  mouth  of 
Chesapeake  Bay,  there  was  no  good  place  of 
shelter  along  the  coast  for  vessels  exposed  to 
easterly  gales.  The  entrance  to  Delaware 
Bay,  on  the  south  side,  was  judged  the  most 


advantageous  point  for  constructing  a harbour 
of  refuge,  though  open  to  the  most  dangerous 
gales  from  the  Atlantic,  and  those  across  the 
water  of  Delaware  Bay  from  the  north-east 
by  the  north,  round  to  the  west.  The  place  is 
also  exposed  to  the  fields  of  ice  that  are  brought 
down  by  the  ebb  tide  during  the  winter.  The 
plan  of  the  breakwater  was  consequently 
designed  to  guard  against  dangers  from  these 
different  directions.  It  consisted  first  of  a 
straight  mole,  1,203  yards  long,  in  five  to  six 
fathoms  of  water,  the  sea  slopes  being  curved 
after  the  form  assumed  by  the  breakwater  at 
Cherbourg.  The  work  was  commenced  in 
1829,  under  the  direction  of  Mr.  Strickland; 
and  in  1834  it  was  so  far  advanced  that  vessels 
found  protection  behind  it.  The  stone  used  in 
this  work  was  obtained  from  a variety  of 
sources  : some  trap  rock  from  the  Palisades  in 
the  Hudson  River;  greenstones,  from  the 
northern  part  of  Delaware  ; and  gneiss,  from 
different  quarries  in  the  same  state.  These 
rocks,  though  averaging  a weight  of  175  lbs. 
to  the  cubic  foot,  were  insufficient  to  withstand 
the  action  of  the  sea  in  the  course  of  the  con- 
struction of  the  moles.  During  the  winter 
season,  those  upon  the  surface  of  the  work 
were  more  or  less  displaced,  and  a large  block 
seven  tons  weight  was  moved  18  feet  to  the 
inner  slope  of  the  ice  breaker,  down  which  it 
was  lost.  At  the  same  time,  about  200  tons  of 
other  heavy  stone,  which  had  been  thoroughly 
wedged  and  compacted  together,  was  torn  up, 
and  swept  over  to  the  inner  side.  In  the 
United  States,  there  have  also  been  constructed 
breakwaters  of  considerable  magnitude  upon 
the  great  northern  lakes,  for  the  protection  of 
harbours,  as  at  Buffalo. 

Relative  economic  Values  of  different 

DESIGNS  FOR  BREAKWATERS. 

I have  collected  the  following  cost  of  different 
breakwaters  from  the  Minutes  of  the  Institution 
of  Civil  Engineers  and  other  sources  : — 


Name  of  Break- 
water. 

Depth  of  water 
(in  fathoms) 
at  low  water. 

I Cost  per 
lineal  yard. 

Remarks. 

Joliette,  Marseilles.. 

5 to  6 

£ 

225 

No  rubble. 

Algiers  

6 to  io£ 

366 

All  large. 

Holyhead  

3 to  9 

489 

Beton. 

Marseilles 

5 to  9 

328 

Blocks. 

Portland  

8 to  10 

348  to  360 

Convicts. 

Alderney  

3 to  22 

705 

Labour. 

Dover 

1 to  7 

1,080 

Plymouth  

6’6  to  7.5  1 

600 
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Having-  thus  briefly  reviewed  some  of  the 
most  notable  of  breakwaters  forming  harbours, 
it  is  now  my  duty  to  call  your  attention  to 
the  invention  of  John  Lewth waite,  which 
claims  to  overcome  most  of  the  defects  that 
have  been  found  to  exist  in  the  methods  that  I 
have  brought  before  your  notice. 

Theoretically  it  overcomes  every  difficulty 
that  has  hitherto  stood  in  the  way  of  the  con- 
struction of  effective  breakwaters  or  sea  walls. 

Its  real  value  can  of  course  only  be  tested 
by  experience,  which  very  shortly  we  shall 
have — putting  it  to  a practical  test — as  it  is 
already  adopted  for  some  large  works  on  the 
west  coast,  which  will  be  begun  as  soon  as  the 
necessary  capital  for  the  construction  has  been 
raised. 

The  main  difficulties  hitherto  experienced 
cnay  be  summed  up  in  : — 

1.  Faulty  foundations. 

2.  Absence  of  vertical  line  for  sea  front. 

3.  Want  of  continuity. 

4.  Great  length  of  time  required  for  con- 
struction. 

5.  Enormous  cost. 

We  have  seen  that  the  tumble  stone  founda- 
tions have  serious  disadvantages  ; (i)  they  re- 
quire a great  number  of  years  to  consolidate  ; 
(2)  they  cover  a great  extent  of  sea  bottom, 
and  are  consequently  liable  to  encroach  upon 
the  seaway  into  the  harbour,  and  (3)  they 
assist  the  waves  in  destroying  their  own 
superstructure. 

In  elucidation  of  the  last  remark  (3),  it  should 
be  stated  that  scientific  men  are  now  all  agreed 
that  waves  act  with  less  energy  upon  a vertical 
than  upon  a sloping  wall.  In  the  case  of  the 
vertical  wall,  the  wave  acts  only  by  means  of 
•its  statical  pressure,  but  when  hurled  upon  a 
long  slope  it  gains  a great  amount  of  progres- 
sive motion,  and,  consequently,  great  per- 
cussive force.  The  result  is  that  the  whole 
weight  of  the  water  multiplied  by  the  rate  at 
which  it  is  travelling,  would  be  the  measure 
of  its  force  exerted  upon  the  wall  erected  at  or 
near  the  termination  of  the  slope. 

The  second  difficulty,  absence  of  vertical 
line,  has  to  a certain  extent  been  dealt  with 
already.  It  is  now  universally  admitted  that 
the  great  desideratum  in  breakwaters  is  the 
vertical  wall,  rising  direct  from  the  sea  bottom. 
This  has  been  nearly  attained  at  Dover, 
■Colombo,  and  elsewhere  with  beneficial  re- 
sults ; at  Dover  and  Tynemouth,  at  an 
•enormous  outlay  of  time  and  money,  since  all 
the  course  beneath  low  water  has  had  to  be 
set  by  divers,  a system  of  working  than  | 


which  no  more  expensive  one  has  yet  been 
invented. 

As  regards  the  third  difficulty — want  of  con- 
tinuity, it  may,  without  exaggeration,  be  fairly 
said  that,  there  is  not  one  single  artificial 
breakwater  the  whole  world  round,  which 
possesses  this  very  important  quality ; a study 
of  the  plans  will  bear  this  out.  Even  Port- 
land, that  may  be  described  as  one  of  the 
finest  in  the  world,  suffers  from  the  defect,  for 
we  have  seen  that  sometimes  in  one  gale  as 
much  as  3,000  tons  of  it  have  been  swept 
away.  Various  methods  have  been  adopted 
to  add  continually,  as  much  as  possible,  to  the 
component  parts  of  a breakwater;  at  Alderney 
and  Wick  we  have  found  that  huge  bolts  of 
gun  metal  and  iron  were  employed  for  binding 
together  the  large  blocks  of  masonry,  but  all 
the  ingenuity  displayed  has  not  yet  succeeded 
in  producing  a really  continuous  and  satis- 
factory work,  and  failure  in  a greater  or  less 
degree  has  been  the  result. 

Coming  to  the  fourth  difficulty  — great 
length  of  time  required  for  construction — 
Cherbourg  is  an  example  of  the  enormous 
lapse  of  time  required,  under  the  talus  system, 
to  produce  a breakwater  approaching  effective- 
ness or  perfection.  In  other  cases,  where  a 
fair  amount  of  efficiency  has  been  obtained  in  a 
comparatively  short  space  of  time,  it  has  been  at 
a proportionately  high  expenditure  of  money. 

This  brings  us  to  the  final  difficulty  in  the 
way  of  breakwater  construction — its  enormous 
cost.  A breakwater  erected  under  any  of  the 
present  recognised  systems  of  construction , 
taking,  say  20  years  to  construct,  might  cost  the 
sum  of  £ 2,000  to  ^5,000  a year  to  maintain  it 
i n repair. 

In  order  to  overcome  the  difficulties  that  have 
been  enumerated  during  the  course  of  this 
paper,  Mr.  John  Lewth  waite  invented  the  sys- 
tem which  is  shown  in  the  models  before  you. 
This  system  is  known  as  “John  Lewthwaite’s 
Patent  Cable  Breakwater ; ” and  I think  you  will 
agree  with  me  that  a very  fair  (I  shall  not  say 
perfect,  as  time  alone  will  prove  that),  attempt 
has  been  made  to  overcome  the  difficulties 
which  have  hitherto  baffled  the  skill  and  inge- 
nuity of  the  most  accomplished  engineers.  In 
Mr.  Lewthwaite’s  system,  the  nature  of  the  sea 
bottom  is  no  bar  to  the  successful  erection  of 
a breakwater  of  any  magnitude.  Let  the 
bottom  be  uneven  or  rocky,  let  it  be  even  of 
clay,  sand,  or  mud,  the  construction  will  be  in 
no  way  retarded  or  hindered.  As  to  supply- 
ing that  most  desired  of  all  things  in  break- 
water and  sea  building,  vertical  wall,  a very 


Match  2o»  1891.] 


JOURNAL  OF  THE  S0CIE7F  OF  ARTS . 


359 


short  inspection  of  the  models  will  satisfy  the 
most  captious  that  such  a result  is  attained. 
As  regards  perfect  continuity,  and  making  the 
structure  one  whole,  the  way  in  which  these 
models  show  the  ties  which  bind  the  front  and 
and  back  walls  together  will  speak  for  them- 
selves. A breakwater  constructed  on  this  plan 
becomes,  in  fact,  a monolith. 


Fig.  12. 


Open  Work  System  fixed  on  uneven  rocky 


bottom. 
Fig.  13. 


Method  of  adapting  the  concrete  blocks 

TO  UNEVEN  ROCKY  BOTTOM. 


It  is  calculated  that  the  time  taken  to  erect 
a work  upon  this  system  will  prove  the  shortest 
on  record  ; and  moreover,  as  once  the  neces- 
sary material  is  at  hand,  the  greatest  rapidity 
can  be  used  in  running  out  the  work.  The 
engineers  in  charge  can  select  their  own  time 
for  active  operations,  collecting  during  rough 
weather  a large  amount  of  all  the  necessary 
materials,  which  can  be  put  together  so  soon 
as  there  is  a prospect  of  a few  weeks’  continuing 
fine  weather.  By  way  of  giving  some  idea  of 
the  rapidity  with  which  works  on  the  Lewth- 
waite  system  could  be  carried  out,  it  may  be 
stated  that  breakwaters  of  equal  magnitude  to 
those  at  Cherbourg  and  Plymouth  could  be 
started  and  finished  in  two  or  three  years. 
And  as  very  little  skilled  labour  is  required, 
and  the  system  can  adapt  itself  to  whatever 
materials  lie  at  hand, its  cost  maybe  reckoned 
at  about  one-tenth  that  of  any  other  system. 

Having  now  gone  over  the  subject  of  my 
paper  in  a way  that  I hope  has  been  satis- 
factory, I feel  constrained  to  finish  here, 
although  I have  been  obliged  to  leave  out 
many  examples  of  the  science  of  engineering 
in  respect  to  harbour  construction  for  want  of 
time.  Sir  John  Rennie,  in  his  great  work  on 
harbour  construction,  published  in  1854, 
and  already  referred  to,  does  not  neglect  to 
advise  marine  engineers  that,  “ if  they  can- 
not find  the  information  they  need  in  any 
written  treatise  on  marine  works,  their  best 
course  would  be  to  travel  the  world,  visit 
foreign  parts,  and  gain  experience  from  works 
in  progress.”  This  would  seem  reasonable 
if  Sir  John  had  been  able  to  point  out  the 
parts  of  the  world  in  which  better  information 
was  to  be  obtained.  There  is  no  part  of  the 
world  where  marine  works  are  being  carried 
out  that  can  add  to  the  knowledge  which 
is  already  possessed  in  this  country.  The 
same  thing  is  going  on  here  as  in  other 
countries;  we  have  the  same  tumble  stone 
foundations,  the  same  methods  of  masonry  or 
concrete  blocks,  with  masonry  superstructure. 
The  same  difficulties  with  regard  to  want  of 
continuity  of  structure,  the  same  moving  silt, 
shingle,  and  debris , the  same  obstacles  attend- 
ing attempts  to  utilise  the  mouths  of  rivers  and 
estuaries,  the  same  frightful  expense,  labour, 
and  delays  accompanying  all  acknowledged 
systems  of  harbour  construction,  which  have 
been  known  at  all  times  since  the  beginning, 
have  all  occurred  in  this  country,  and,  if 
not  with  shame,  let  us  at  least  admit,  with 
regret,  that  the  severe  strictures,  openly  in- 
sinuated, or  inferred,  in  the  reports  of  the 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.  [<w ank  *>,  i89t. 


3bo 


Royal  Commissions  appointed  by  the  Govern- 
ment of  this  country  from  time  to  time, 
within  the  last  fifty  years,  are  not  altogether 
undeserved. 


DISCUSSION, 

Mr.  L.  F.  Vernon-Har court  said  every  one 
must  have  been  much  pleased  with  the  views  of 
natural  harbours  and  sections  of  breakwaters  which 
were  shown,  but  it  struck  him,  in  listening  to  the 
paper,  that  the  author  had  hardly  had  sufficient 
experience  to  enable  him  to  deal  thoroughly  with  the 
question,  and  without  experience,  it  was  hardly  wise 
to  find  fault  with  what  had  already  been  done, 
especially  when  the  limits  of  accuracy  were  not  strictly 
observed.  It  was  not  correct  to  say  that  no  advance 
had  been  made  on  th & pierre  perdu  system,  because, 
besides  the  Dover  pier,  which,  being  the  first  up- 
right wall  breakwater,  was  costly,  though  not  so 
costly  as  had  been  stated,  the  cost  of  the  outer  por- 
tion, per  lineal  foot,  being  about  ^250  in  45  feet  of 
water,  not  ^360,  there  were  other  breakwaters  which 
had  not  been  referred  to  where  a different  system  was 
adopted.  For  instance,  there  was  Newhaven  break- 
water, where  there  was  the  continuity  which  was  pro- 
posed; bags  were  putin,  of  about  100  tons  weight,  at  the 
bottom,  and  afterwards  a monolith  structure  was  built 
above.  This  breakwater  cost  ^54  10s.  per  lineal  foot. 
The  author  had  exhibited  a view  showing  a pro- 
position suggested  for  improving  the  Dover  harbour, 
and  in  the  original  scheme  there  was  a proposal  to 
enclose  the  bay  by  a very  large  breakwater,  which 
the  author  said  would  have  had  to  be  some  distance 
out,  because,  on  the  pierre  perdu  system,  it  would 
interfere  with  the  area  of  the  bay — forgetting,  for  the 
moment,  that  the  Dover  pier  was  not  constructed 
on  that  system.  He  also  said  there  had  been  a 
failure  in  the  breakwater  itself.  He  (Mr.  Vernon 
Harcourt)  had  not  heard  of  any  failure,  however,  in 
the  lower  part ; some  accidents  had  occurred  to  the 
parapet  and  other  parts  above,  but  he  had  never 
heard  of  any  below.  Again,  the  statement  that  the 
Tyne  breakwater  had  made  very  slow  progress,  and 
was  not  yet  finished,  was  hardly  fair  to  the  River 
Tyne  Commissioners.  They  were  induced  by  the 
Government  to  carry  out  a harbour  of  refuge,  which 
really  was  not  required  of  such  a size,  for  the  purpose 
of  improving  the  river  ; and  they  went  in  for  a larger 
scheme  than  they  would  otherwise  have  done,  probably 
hoping  for  Government  aid,  which  they  did  not  receive, 
and,  consequently,  deficiency  of  funds  had  delayed 
the  woik.  With  regard  to  rapidity  of  construction, 
he  need  only  refer  to  the  Alexandria  breakwater, 
which  was  not  made  on  the  old  mole,  but  in  another 
position,  and  which  was  carried  out  for  nearly  two 
miles  in  length  in  two  years.  With  regard  to 
Colombo,  which  was  said  to  have  cost  ^170  per 
lineal  foot,  he  happened  to  have  gone  into  the  figures 
that  day — given  in  a paper  read  in  1886  at  the  Insti- 
tution of  Civil  Engineers — and  found  that  the  cost 


was  really  about  ^142,  though  he  acknowledged 
that  in  a book  written  six  or  seven  years  ago,  without 
the  knowledge  he  now  possessed,  he  had  himself  put 
the  cost  at  ^170  per  foot.  He  was  astonished  to 
to  hear  it  said  that  the  wooden  piles  in  the  south 
breakwater  at  Aberdeen  were  put  in  to  keep  the 
structure  together.  He  had  never  heard  s sugges- 
tion before,  and  happened  to  know  that  they  were 
put  in  to  support  the  staging  carrying  out  the 
work,  certainly  not  for  the  purpose  of  holding 
the  blocks  together.  He  approved  of  the  vertical 
wall  when  it  could  be  employed,  but  did  not  agree 
with  the  author  that  there  would  be  only  a statical 
pressure  of  water  against  it  during  storms.  In  his 
opinion,  there  would  equally  be  the  impact  of  the 
waves,  though  there  was  the  advantage  of  not  having 
a breaking  wave.  He  was  for  two  years  in  charge  of 
the  breakwater  at  Alderney,  which  extended  into  a 
depth  of  133  feet  at  low  water,  and  it  would  have 
been  impossible  to  have  had  a vertical  wall  there. 
But  the  mound  breakwater  with  concrete  blocks,  or 
a superstructure  at  the  top,  answered  very  well,  as  at 
Alexandria,  Port  Said,  Algiers,  Manora,  Colombo, 
and  other  places.  Vvhere  a pierre  perdu  mound, 
plenty  of  materials  must  be  available,  and  where 
the  bottom  was  sand,  a vertical  wall  alone  was  not 
practicable,  as  it  requires  a solid  foundation  of 
some  kind.  The  great  cost  of  the  Dover  Breakwater 
was  owing  to  the  immense  expense  incurred  by  diving 
operations,  in  dressing  the  chalk  to  receive  the  blocks. 
At  Newhaven,  that  cost  was  considerably  reduced  by 
simply  having  bags  which  fitted  themselves  to  the 
chalk,  as  had  been  done  at  Aberdeen  before,  where 
the  South  and  North  Piers  only  cost  ^65  and  ^46 
per  lineal  foot.  The  advance  which  had  been  made 
in  breakwater  construction,  mainly  by  the  use  of 
Portland  cement,  ought  to  be  acknowledged.  Then 
it  was  said  that  all  these  difficulties  of  large  cost  of 
construction,  slow  progress,  and  cost  of  maintenance, 
were  to  be  cured  by  the  adoption  of  Mr.  Lewthwaite’s 
system,  which,  it  was  said,  would  only  be  one-tenth 
the  cost,  and  could  be  carried  out  with  great  rapidity 
on  any  foundation.  He  would  reserve  his  opinion 
until  it  had  been  tried ; but,  as  far  as  he  could 
see,  if  it  were  put  on  a foundation  of  sand,  the 
sea  would  act  just  in  the  same  way  as  it  did  in 
other  places,  and  -would  scour  alongside  the  break- 
water as  it  did  at  Ymuiden,  at  the  North  Sea 
entrance  of  the  Amsterdam  ship  canal,  where 
they  were  obliged  to  put  a kind  of  floor  of  basalt  to 
prevent  the  scour  at  the  foot  of  the  breakwater.  It 
was  proposed  to  put  a kind  of  skin  of  concrete  blocks, 
tied  together  by  iron  rods,  and  then  fill  in  the  space 
with  sand,  chalk,  or  stones.  His  opinion  was  that,  if 
it  was  filled  in  with  sand,  the  sand  would  soon  be 
washed  out ; the  breakwater  would  consist  simply 
of  the  partition  walls,  and  at  the  first  heavy  storm  it 
would  be  overturned.  If  chalk  were  used,  it  would 
have  to  be  rammed  very  tightly,  or  it  would  not  be 
of  much  use  either,  and  he  doubted  therefore  whether 
the  scheme  could  be  successful.  It  was  possible 
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that  the  system  might  be  useful  for  many  sheltered 
sites,  or  as  an  outer  casing,  under  shelter  of  which 
concrete  in  mass  might  be  deposited.  He  should 
be  very  glad  to  see  it  tried,  and  should  be  glad  to 
hear  further  particulars  of  the  locality  where  it  was 
to  be  used.  One  very  important  point  was  the  fetch 
of  the  sea  ; how  far  the  direction  of  greatest  exposure 
was  from  the  nearest  land,  and  the  depth  of  water  in 
front.  It  would  not  do  to  compare  a breakwater 
high  up  the  Bristol  Channel  with  one  exposed  to  the 
Atlantic.  He  had  evidence  of  this  when  in  charge  of 
Alderney  Breakwater,  which  was  very  subject  to 
breaches ; whilst  St.  Catherine’s,  Jersey,  also  nnder 
his  charge,  which  was  made  in  a less  continuous 
manner,  and  where  there  was  a much  greater  rise 
of  tide,  suffered  very  little.  In  the  one  case,  there 
was  an  exposure  to  the  Atlantic,  with  a fetch  of  one 
or  two  thousand  miles ; and  in  the  other,  it  was  only 
15  or  20  miles  to  the  French  coast ; and  there  was 
also  a great  difference  in  depth  at  the  ends  of  the 
breakwater.  He  learned  there  that  the  most 
important  point  in  connection  with  a breakwater  was 
the  exposure  and  the  depth,  and  that  experience  was 
indispensable  for  the  successful  execution  of  sea  works. 
He  was  sorry  to  have  to  disagree  so  much  with  Mr. 
Cheesewright,  but  he  had  been  engaged  a good  deal 
in  this  kind  of  work,  and  thought  experience  was 
much  more  valuable  than  theory. 

Mr.  Cheesewright  said  he  had  taken  the  cost  of 
the  Dover  Pier  from  the  Government  Blue-books, 
and  if  they  were  in  error,  he  could  not  be  responsible. 
Mr.  Stevenson  also,  in  a work  on  breakwaters,  gave 
the  same  figure.  With  regard  to  Tynemouth,  if  the 
cost  had  been  very  small,  though  it  had  taken  a good 
many  years  to  make,  the  two  things  could  have  been 
reconciled,  but,  as  a matter  of  fact,  not  only  had  it 
taken  a long  time,  but  had  cost  a tremendous  lot  of 
money.  At  Brean  Down,  where  the  new  system  was 
to  be  tried,  the  depth  of  water  at  the  end  was  35  feet, 
the  rise  of  water  40  feet,  and  it  would  be  10  feet 
above  high  water ; one  end  would  be  connected  with 
the  shore,  and  the  length  would  be  1,760  feet.  It 
was  exposed  to  the  entire  force  of  the  sea  from  the 
west,  and  was  designed,  in  fact,  to  protect  anchorage. 
This  spot  had  been  favourably  reported  on  by  Sir 
John  Coode  as  the  most  suitable  in  the  Bristol 
Channel,  provided  a breakwater  could  be  erected  to 
stop  the  effect  of  the  westerly  and  south-westerly 
winds. 

The  Chairman,  in  moving  a vote  of  thanks  to 
Mr.  Cheesewright,  said  it  was  a matter  of  great 
moment  to  the  country  that  breakwaters  should  be 
efficiently  constructed,  and  he  was  glad  to  hear  that 
Mr.  Vernon  - Harcourt  approved  of  a vertical  wall 
system  in  preference  to  a slope,  because,  though  not 
an  engineer,  he  thought  it  was  evident  that  the  ver- 
tical wall  would  stand  better.  With  a sloping  wall 
the  sea  came  in  with  a great  send,  and  the  water  was 
driven  up  the  slope ; whereas  against  the  vertical 
wall  there  must  always  be  a certain  amount  of  dead 
water,  which  would  act  to  some  extent  as  a buffer 


against  the  incoming  wave.  That  was  probably  one 
reason  why  the  Dover  Breakwater  had  not  suffered  in 
I the  recent  gale,  although  the  sea  made  a clean  breach 
over  it,  and  the  shingle  and  pebbles  were  carried 
right  over.  That  was  the  nearest  approach  to  the 
vertical  shape  at  present,  except  at  Colombo.  Of 
course,  one  instance  was  not  conclusive,  but  its  suc- 
cess was  a strong  argument  in  favour  of  the  system. 

The  vote  of  thanks  having  been  carried  unani- 
mously, the  meeting  adjourned. 


Miscellaneous. 


CHICAGO  EXHIBITION , 1893. 

The  Science  and  Art  Department  have  forwarded 
to  the  Society  a copy  of  the  general  regulations  for 
foreign  exhibitors  at  the  Chicago  Exhibition,  1893. 
The  Exhibition  is  to  be  opened  on  the  1st  of  May, 
1893,  and  closed  on  the  30th  of  October.  All 
Governments  have  been  invited  to  appoint  Com- 
missions for  organising  the  foreign  sections.  The 
duties  of  these  Commissions  will  be  the  same  as  in 
previous  International  Exhibitions,  applications  for 
space  having  to  be  addressed  to  the  Commission  of 
the  country  where  the  article  is  produced.  The 
general  reception  of  articles  at  the  Exhibition  is 
to  commence  on  the  1st  of  November,  1892,  and  no 
| articles  are  to  be  admitted  after  the  10th  of  April, 
1893  ; but  special  installations  will  be  permitted  to 
be  commenced  as  soon  as  the  condition  of  the  build- 
ings allow.  Products  intended  for  competition  must 
be  so  described ; if  not,  they  will  be  excluded  from 
examination  by  the  juries.  The  official  catalogue  is 
to  be  in  English,  French,  German,  and  Spanish. 
The  following  are  the  twelve  divisions  of  the 
classification : — 

A.  — Agriculture,  forest  products,  forestry,  ma- 

chinery and  appliances. 

B.  — Viticulture,  horticulture,  floriculture. 

C.  — Live  stock — Domestic  and  wild  animals. 

D.  — Fish,  fisheries,  fish  products,  and  apparatus 

for  fishing. 

E.  — Mines,  mining,  and  metallurgy. 

F.  — Machinery. 

G.  — Transportation — Railways,  vessels,  vehicles. 

H.  — Manufactures. 

J.  — Electricity. 

K.  — Fine  Arts — Pictorial,  plastic,  and  decorative. 

L.  — Liberal  Arts— Education,  engineering,  public 

works,  architecture,  music,  and  the  drama. 

M.  — Ethnology,  arcbceology,  progress  of  labour 

and  invention,  isolated  and  collective  exhibits. 

A limited  amount  of  steam  and  water  power  will 
be  supplied  gratuitously.  Power  in  excess  of  that 
allowed  gratuitously  will  be  furnished  at  a fixed 
price. 

Special  regulations  are  to  be  hereafter  issued  re- 
garding the  Fine  Art  Section,  the  organisation  of 
the  International  juries,  the  sales  within  the  building, 
and  other  points. 
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General  Notes. 

♦ — — 

Prussian  Savings  Banks. — The  Statistische 
Korrespondenz  of  Berlin  states  that  at  the  end  of 
the  financial  year,  1889-90,  the  number  of  accounts 
open  in  the  Prussian  savings  banks  was  5,312,192. 
As  compared  with  the  preceding  year,  this  shows  an 
increase  of  283,018  accounts.  During  this  year  the 
amount  standing  to  the  credit  of  the  savings  banks 
rose  from  144  millions  sterling  to  155  millions  ; that 
is  an  increase  of  11  millions.  This  increase,  which 
comprises  nearly  4 millions  as  interest  added  to  the 
various  accounts,  was  only  exceeded  in  1888-89, 
when  the  amount  standing  to  the  credit  of  depositors 
increased  by  12  millions.  The  total  amount  of  155 
millions  is  distributed  as  follows  Westphalian  de- 
positors, 26  millions  (17  '2  per  cent.)  ; Hanoverian, 
21  millions  (13-6  per  cent.)  ; Rhenish  Prussians, 
21  millions  (13-5  per  cent.);  Saxons,  18  millions 
(11*5  per  cent.);  Schelswig  Holstein,  18  millions 
( 1 1 -4  per  cent.) ; and  other  districts  are  represented 
by  the  amount  of  51  millions.  In  1889-90,  the 
average  amount  due  for  each  depositor  was  ^29,  as 
compared  with  ^28  in  the  previous  year.  The  de- 
posits rose  to  41  millions,  against  38  millions  in 
1888-89,  and  the  repayments  amounted  to  34 
millions,  as  compared  with  30  millions.  In  1889-90 
894,376  new  accounts  were  opened,  and  621,380 
were  closed.  As  regards  the  number  of  banks,  there 
were  1,378  in  1889-90,  as  compared  with  1,363  in 
1888-89.  It  is  stated  that  a fifth  of  the  total  popu- 
lation, including  children,  have  accounts  open  in  the 
various  Prussian  savings  banks. 

Food  Consumption  in  Vienna.— The  popula- 
tion of  the  city  of  Vienna  is  about  800,000,  and,  with 
the  suburbs  and  neighbourhood,  over  1,000,000. 
The  consumption  of  animal  food  in  1888  consisted  of 
77,512  cattle,  147.978  calves,  31469  sheep,  37,105 
head  of  lambs,  kids,  and  sucking  pigs,  and  178,466 
pigs;  of  meat,  189,171  metrical  quintals;  of  game, 
2,377  deer,  871  wild  boars  ; chamois  and  other  game, 
io,22r  head;  hares,  201,221;  pheasants,  27,048; 
partridges,  112,778;  of  poultry,  898,968  pairs  of 
fowls  and  pigeons;  485,775  pairs  of  geese,  ducks, 
turkeys,  and  capons;  of  fish  and  crayfish,  12,851 
metrical  quintals;  of  butter,  oil,  and  fat,  35,848 
metrical  quintals ; of  eggs,  83,750,000;  honey,  694 
metrical  quintals;  rice,  13,210  metrical  quintals; 
flour,  525,795  metrical  quintals;  bread,  176,437 
metrical  quintals;  wheat,  36,288  metrical  quintals; 
legumes,  75,102  metrical  quintals;  asparagus,  333 
metrical  quintals ; cauliflowers,  4,198  metrical  quin- 
tals ; fruits,  fresh,  dried,  or  preserved,  256,523 
metrical  quintals  ; liqueurs,  62,500  hectolitres  ; wine, 
361,300  hectolitres;  beer,  1,039,000  hectolitres. 
There  were  also  killed  by  the  butchers  for  food 
6,277  horses.  The  price  of  meat  per  kilogramme 
(2jlbs.)  was,  beef,  18  to  66  kreutzer ; pork,  32  to 


82  kreutzer;  veal,  20  to  70  kreutzer;  mutton,  20  to 
60  kreutzer.  The  average  number  of  fat  cattle 
arriving  weekly  was  4,765  head. 


MEETINGS  OF  THE  SOCIETY. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
March  24.  — Clement  Heaton,  “ Uses  of 
Cloisonne,  Old  and  New.”  Sir  Henry  Doulton 
will  preside. 


Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 

Prof.  R.  Meldola,  F.R.S.,  “ Photographic 
Chemistry.”  Three  lectures. 

Lecture  III. — March  23.— The  action  of  light 
on  the  silver  haloids— Accelerators  and  retarders  of 
photo-chemical  decomposition— The  invisible  pro- 
ducts of  the  action  of  light  on  the  haloids — Sensitive 
films — The  function  of  the  vehicle  in  modem  emul- 
sions— The  invisible  effect  of  light  on  the  haloids — 
The  photographic  image — Development  and  sub- 
sequent processes. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  23  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  R* 
Meldola,  “ Photographic  Chemistry.”  (Lee.  III.) 
North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, Newcastle-on-Tyne,  7J  p.m.  Mr.  William 
Mountain,  “ Electrical  Engineering,  with  special 
reference  to  Electric  Lighting.” 

Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8^p.m.  1.  Mr.  G.  P.  Baker,  “Travel 
and  Ascents  in  the  Basardj  usi  District,  Daghestan.  ’ ’ 
2.  Mr.  Douglas  W.  Freshfield,  “ Notes  on  Explora- 
tion and  Photography  in  the  Caucasus  in  1890.” 
British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Actuaries,  Staple  Inn-hall,  Holborn,  7 p.m. 

Medical,  11,  Chandos-street,  W.,  8g  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Prof.  Norman  Lockyer,  “ The  Orientation  of  some 
Ancient  Temples.” 

Tuesday,  March  24... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  Clement  Heaton,  “ Uses  of  Cloisonne  for 
Decoration  in  Ancient  and  Modern  Times.” 
Sanitary  Institute,  74A,  Margaret-street,  W.,  8 p.m. 
Mr.  A.  Wynter  Blyth,  “ Sanitary  Laws  and  Regu- 
lations Governing  the  Metropolis.” 

Medical  & Chirurgical,  20,  Hanover-sq.,  W.,  8J  p.m. 
Civil  Engineers,  25,  Great  George-street,  S.W.,  8 
p.m.  Mr.  W.  T.  H.  Carrington,  “ The  Reception 
and  Storage  of  Petroleum  Oil  in  Bulk.” 

Wednesday,  March  25... Geological,  Burlington-house,  W., 
8 p.m.  1.  Mr.  S.  S.  Buckman,  “Notes  on  Nautili 
and  Ammonites.”  2.  Mr.  G.  W.  Lamplugh,  “ The 
Drifts  on  Flamborough  Head.”  3.  Mr.  A.  Strahan, 
“A  Phosphatised  Chalk,  with  Belemnitella  quad - 
rata  at  Taplow.” 

Royal  Society  of  Literature,  21,  Delahay-street, 
S.W.,  1 p.m. 

Chemical,  Burlington-house,  W.,  8 p.m.  Anni- 
versary Meeting.  Election  of  Officers  and  Council. 
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NOTICES. 

♦ 

CANTOR  LECTURES. 

Professor  R.  Meldola,  F.R.S.,  delivered 
the  third  and  last  lecture  of  his  course  on 
“Photographic  Chemistry  ” on  Monday  even- 
ing, 23rd  inst. 

In  his  concluding  lecture  Professor  Meldola 
dealt  with  the  action  of  light  on  the  silver 
haloids,  the  invisible  products  of  the  action  of 
light,  and  their  development  into  a visible 
image.  lie  also  dwelt  on  the  action  of  sensi- 
tisers,  and  on  the  effect  of  the  vehicle  in  which 
the  sensitive  salt  was  contained. 

A vote  of  thanks  to  the  lecturer  for  his  course 
was  passed  on  the  motion  of  the  Chairman. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


Proceedings  of  the  Society. 


FOREIGN  & COLONIAL  SECTION. 

Tuesday,  March  17,  1891  : B.  Francis 
Cobb,  Vice-President  of  the  Society,  in  the 
chair. 

The  paper  read  was — 

RECENT  DEVELOPMENT  OF  TASMA- 
NIAN INDUSTRIES  AND  PROSPERITY. 

By  Sir  Edward  N.  C.  Braddon,  K.C.M.G. 

Colonial  stocks  are  as  much  dominated  by 
fickle  fashion  as  millinery  and  upholstery,  and 
subject  to  equally  captious  changes.  Two 


years  ago,  a financial  friend  of  mine  spoke 
of  the  public  debt  of  Tasmania  as  a mere 
bagatelle  ; more  recently,  although  Tasmania’s 
position  in  this  particular  has  not  materially 
changed,  that  same  authority  has  adopted  a 
very  different  tone.  “The  Australasian  Colo- 
nies are  borrowing  too  much,”  he  says. 
“ They  are  coming  to  us  too  often  for  loans.” 
And  no  doubt  what  he  feels  in  this  respect  is 
felt  by  many  others,  and  is  the  main  reason 
why  latterly  the  quotations  of  our  3J  per  cent, 
inscribed  stock  have  fallen  considerably.  That 
stock  is  out  of  fashion.  The  wheel  will  doubt- 
less turn,  ere  long,  and  that  stock  will  come 
into  vogue  again. 

What  is  that  Australasian  debt  as  to 
which  my  financial  friend  now  entertains  this 
doleful  view  ? 180  millions.  That  amount 

having  been  borrowed  mainly  for  reproductive 
public  works— for  the  most  part  railways  that 
now  yield  a considerable  profit,  and  which,  it 
may  be  hoped  will,  in  the  near  future,  give  a 
net  return  equal  to  the  interest  due  upon  the 
capital  cost  of  their  construction  and  equip- 
ment. What  is  200  millions  in  such  a case  as 
this  ?— a bagatelle,  as  my  financial  friend  justly 
observed  before  the  pessimistic  mood  had 
dulled  his  perception.  Why  thp  capital  of 
two  English  railway  companies — the  Great 
Northern  and  London  and  North-Western  — 
aggregate  152  millions,  or  more  than  three- 
fourths  of  the  debt  of  Australasia. 

While  my  financial  friend  and  many  others 
have  a very  keen  appreciation  of  the  growth  of 
Australasian  indebtedness,  I think  there  are 
very  few  who  realise  to  the  fullest  extent  the 
wonderful  growth  of  that  group  of  colonies  in 
other  and  more  encouraging  aspects.  They 
do  not  give  adequate  consideration  to  the 
abundant  evidence  before  them  that  the 
security  for  our  debt  is  ample  for  a very  much 
greater  liability — that  the  Crown  estate  is 
sufficient  alone  for  this  ; while  the  guarantee 
afforded  by  private  wealth  may  be  gauged  by 
the  simple  fact  that  the  savings  represented 
by  bank  and  savings  bank  deposits  almost 
equal  the  amount  of  the  public  debt. 

The  comparison  between  Canadian  and 
Australasian  progress  presents,  to  my  mind, 
a very  striking  illustration  of  the  marvellous 
character  of  the  prosperity  achieved  by  the 
Australasian  - group.  It  shows  that,  grand  a 
dominion  as  is  that  of  Canada,  Australasia 
has  in  little  more  than  a century  accomplished 
greater  things  in  many  ways  than  Canada 
in  283  years  of  colonisation.  And  a compari- 
son made  with  all  the  civilised  nations  of  the 
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earth  shows  that  as  to  the  imports,  exports, 
and  average  annual  earnings  per  head  of 
population  Australasia  occupies  the  first 
position. 

The  following  figures  are  taken  from  the 


Capital  employed  in  banking  

Annual  earnings 

,,  ,,  per  head  of  population 


Imports 

Exports 

Annual  value  of  agricultural  products 

* Cattle  

,,  (per  inhabitant) 

And  this  wonderful  growth  in  Australasia  has 
been,  generally  speaking,  steadily  progressive. 
Now  and  again  prosperity  has  advanced  by 
leaps  and  bounds  (as  is  now  the  case  in  Tas- 
mania). Anon  there  have  been  seasons  of  de- 
pression, when  the  pessimist  bewailed  the 
altered  times,  and  the  Parliamentary  opposition 
pronounced  the  country  ruined  beyond  redemp- 
tion. But  even  while  there  have  been  lamenta- 
tions of  this  sort,  and  presages  of  woe,  popu- 
lation, and  general  wealth  have  increased,  and 
if  the  leaps  and  bounds  forward  have  sobered 
down  into  a somewhat  halting  gait,  there  has 
been  no  serious  retrograde  movement. 

I think  it  possible  that  the  Australasian 
colonies  are  hypersensitive  to  depression,  and 
find  a strange  delight  in  a crisis,  financial  or 
political.  Let  a temporary  decline  of  revenue, 
or  a partial  failure  of  some  crop  occur,  and 
lo  ! there  will  be  those  quite  ready  to  manufac- 
ture a crisis  out  of  it,  and  cry  woe  throughout 
the  land.  They  take  no  shame  because  their 
predictions  are  falsified  by  events  ; they  are 
quite  satisfied  to  share  in  that  prosperity  which 
comes  in  lieu  of  the  ruin  they  had  foreseen ; 
and  hold  themselves  in  readiness  to  again  be- 
come prophets  of  evil  at  the  first  opportunity. 

Tasmania  (which  I am  happy  to  say  has  the 
smallest  debt  per  head  of  population  of  any 
self-governing  colony  of  Australasia,  except 
Western  Australia,  which  is  now  on  the 
top  of  fortune’s  flood)  is  no  .exception  in 
respect  to  these  fluctuations.  During  the  last 
decade  she  has  had  her  reverses  and  her  suc- 
cesses ; there  have  been  times  when  her 
revenue  was  buoyant,  and  the  treasurer  boast- 
fully speaking  of  his  surplus,  asked  “What 
shall  we  do  with  it  ? ” There  have  been  times 

* Cattle  includes  horses,  pigs,  and  sheep— pigs  and  sheep 
at  the  rate  of  ten  per  each  head  of  cattle. 


latest  edition  of  Mulhall’s  statistics,  which  are 
brought  down  to  1880-81  only.  But,  for  the 
purposes  of  the  comparison  I am  making, 
these  statistics  are  probably  more  favourable 
to  Canada  than  later  ones  would  be  : — 


Australasia. 

Canada. 

£8  5,000,000  .... 

^133,000,000  .... 

^44 

£*7 

^187 

^*‘48 

348s. 

86s. 

350s 

86s. 

^76,000,000  .... 

16,000,000  .... 

573 

when  it  was  difficult  to  make  both  ends  meet, 
and  when  the  treasurer  had  to  ask  as  to  a 
deficit  what  should  be  done  with  that.  But 
there  has  always  been  a general  advance  in 
material  wealth  during  that  period  ; a con- 
tinual improvement  of  the  condition  of  the 
people  by  railways,  roads,  telegraphs,  &c.  ; a 
constant  development  of  settlement  and 
opening  up  of  new  mineral  areas,  and  an 
ever  increasing  population  and  expanding 
industries. 

Taking  the  ten  years  1880  to  1889,  we  find 
that  in  the  first  of  these  years  the  Parliament 
of  Tasmania  assembled  with  the  object  of 
rescuing  the  colony  from  a financial  crisis, 
represented  by  a deficit  of  ;£  130,000.  A 
coalition  Government  was  formed  to  carry  out 
this  formidable  task,  and,  in  the  absence  of 
opposition,  new  taxes  were  proposed  and 
carried,  as  it  were,  by  acclamation.  In  1882, 
the  deficit  had  been  expunged,  and  the 
treasurer  found  himself  in  a position  to  remit 
taxation  to  the  extent  of  some  ^40,000  a year. 
In  1885,  a new  deficit  raised  its  ill-omened 
head,  and  grew  and  flourished  until  1887, 
when  new  taxation  of  some  ^35,000  checked 
it ; but  it  was  only  in  the  year  just  gone  by 
that  a surplus  was  obtained  wherewith  to  pay 
off  a substantial  portion  of  the  deficiency. 

Yet  during  all  the  years  of  that  decade  we 
find  the  population  increasing  by  2,293,  3»6o  1, 
3>553>  3>74L  4>32i,  3,35°,  3420,  5,267,  3,671, 
and  5,331.  The  total  increase  of  the  period 
being  36,741— equal  to  32  per  cent.,  at  which 
rate  the  population  would  be  doubled  in  25 
years  ; and  it  is  a noticeable  fact  that  in  two 
of  these  lean  years,  z.e.,  in  1887  and  1889,  the 
increase  in  population  (5,267  and  5,331  re- 
spectively) was  greater  than  in  any  other  ; and 
that  in  these  two  years  only  did  the  increase  of 
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immigration  over  emigration  exceed  that  of 
births  over  deaths. 

During  that  period,  deposits  inordinary  banks 
increased  from ,£2, 122,091  in  1880  to  ,£3,958,848 
in  1889.  This  increase  was  not  continuous 
from  year  to  year,  for  in  1886— the  second  year 
of  leanness— these  deposits  touched  their 
maximum  of  £4,127,946.  But  deposits  in 
savings  banks — the  savings  of  labour— did 
throughout  the  decade  almost  uninterruptedly 
grow  from  £310,080  in  1880,  to  £497,491  in 
1889. 

The  annual  value  of  property  assessed  for 
rates  rose  from  £705,032  to  £923,657  ; the 
capital  value  of  real  estate  rose  to  £21,000,000, 
or  to  £139  per  head  of  population  ; and  an 
estimate  of  the  value  of  all  property  gave  to 
every  man,  woman,  and  child,  Tasmanian, 
£2A°- 

The  revenue  of  that  period  increased  year 
by  year— with  one  exception,  in  1886— from 
£442,157,  in  1880,  to  £678,909  in  1889;  but, 
unfortunately,  although,  to  a great  extent, 
necessarily,  the  expenditure  more  than  kept 
pace  with  it,  rising  from £415,195  ^£681,674. 
In  1890,  however,  the  revenue  rose  to  £753,700, 
as  against  an  expenditure  of  £722,000,  giving 
a surplus  of  £3 1,000.  The  increase  of  income 
from  1880  to  1890  is  equal  to  70  per  cent.,  and  [ 
that  growth  is  due,  not  to  a constantly  increas-  | 
ing  taxation,  but  to  the  development  of  normal  j 
sources  of  revenue,  consequent  upon  increased  I 
population  and  national  wealth.  The  growth 
of  expenditure  has  been  mainly  the  conse- 
quence of  an  increase  in  the  cost  of  the  public 
service,  inevitable  with  a growing  community, 
and  the  additional  annual  charge  for  interest 
upon  £3,623,750  borrowed  during  the  decade 
for  the  construction  of  railways  and  other  re- 
productive works.  Those  additional  borrowed 
millions  represent  an  annual  charge  of  about 
£145,000  borne,  and  wisely  borne,  by  this 
generation  for  the  benefit  of  generations  yet  to 
come. 

The  progress  in  settlement  during  that  de- 
cade is  shown  (1)  by  the  fact  that  while  the 
average  sale  of  agricultural  Crown  lands 
during  the  five  years,  1880  to  1884,  was  40,072 
acres,  the  average  for  the  last  five  years,  1885 
to  1889,  was  48,950  acres;  and  (2)  by  the 
increase  of  the  land  under  cultivation  from 
373,299  acres  in  1880,  to  488,354  acres  in  1889. 

And  during  that  period,  our  shipping,  in- 
wards and  outwards,  increased  from  1,309 
vessels,  aggregating  413,303  tons,  to  1,565 
vessels,  aggregating  777,073  tons.  Our  post- 
offices  from  201,  delivering  4,878,062  letters, 


post-cards,  and  newspapers,  to  278,  delivering 
10,238,896  letters,  post-cards,  and  newspapers  ; 
our  telegraph  stations  from  64,  with  963  miles 
of  wire  open,  to  160  with  2,097  m^es  of  wire  ; 
our  railways  open,  from  167^  miles  to  496^ 
miles ; and  I regret  that  I cannot  show  with 
sufficient  brevity  how  the  progress  made  in 
road  construction  has,  during  those  ten  years, 
brought  facilities  of  communication  fast  on 
the  heels  of  settlement,  and  opened  up  markets 
to  thousands  of  hard-working  farmers  to  whom? 
in  the  old  time,  the  kangaroo  tracks,  called 
roads,  were  but  sloughs  of  despond. 

While  Tasmania  has  been  thus  progressing 
in  the  ordinary  grooves,  her  mining,  which 
from  time  to  time  has  done  so  much  for  her, 
has  been  persistently  pushed  on  by  prospec- 
tors and  investors,  with  the  result  that  now,  in 
1891,  that  colony  may  well  hope  to  occupy  a 
leading  place  among  the  mineral-producing 
colonies  of  the  British  Empire.  In  1879  the 
great  Mount  Bischoff  mine  (which  has  now 
given  to  its  shareholders  over  one  million 
sterling  in  dividends)  raised  the  drooping 
spirits  of  Tasmanians  in  a time  of  depression  4 
it  was  said  to  have  saved  the  colony.  Parlia- 
ment voted  a pension  of  £200  a year  to  its 
discoverer,  and  a statue  in  his  honour  is  now 
contemplated,  even  though  he  is  alive  to  look 
upon  it.  In  1890  the  West  Coast  silver  fields 
of  Mounts  Zeehan  and  Dundas  gave  a splendid- 
impetus  to  the  revenue  of  the  Treasurer,  and> 
in  1891  the  mines  of  that  field  bid  fair  to 
make  Tasmanians  rich  beyond  the  dreams  of 
avarice. 

But  during  the  years  1880  and  1889,  although 
much  dead  work  was  done  whereof  the  fruits- 
will  now  be  gathered,  the  output  of  minerals- 
(gold  and  tin)  made  no  decided  advance.  In. 
1880  the  total  value  of  gold  and  tin  exported 
was  £543,391  ; in  1880  the  maximum  total  of 
£587,028  was  reached.  In  1887  and  1888  the 
output  exceeded  that  of  1880,  being  £548,441 
and  £553,888  respectively;  and  in  1889  it  fell 
to  £468,893.  As  a set-off  against  this  stag- 
nancy in  gold  and  tin  outputs,  coal  has  made 
a considerable  advance,  and  the  outputs  of 
1888  and  1889  reached  41,577  and  40,300  tons 
respectively,  as  against  an  average  for  the 
preceding  eight  years  of  11,620  tons. 

And  if  this  progress  be  slow  and  halting,  the 
difficulties  that  attend  prospecting  operations 
in  Tasmania  sufficiently  explain  this.  The 
mineral-bearing  area  is  relatively  vast,  and,  in 
a greater  or  less  degree,  extends  throughout 
the  island  ; but  much  of  the  country  is  broken, 
hilly,  heavily  timbered,  and  destitute  of  roads. 
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A great  amount  of  it  is  a terra  incognita 
untraversed  by  any  human  being,  uncharted, 
unsurveyed.  The  prospector  who  penetrates 
these  wilds  goes  forward,  as  it  were,  with  his 
life  in  his  hand,  and,  what  he  feels  still  more, 
a heavy  swag  upon  his  back,  that  is  his  board 
and  lodging  all  in  one.  It  was  after  many  years 
of  severe  toil  that  Mr.  James  Smith  discovered 
the  valuable  tin  mine  of  Mount  Bischoff,  which 
has  supported  for  thirteen  years  the  town  of 
Waratah,  with  its  2,000  people ; kept  a rail- 
way of  forty-eight  miles  going ; distributed 
2,000,000  of  money  in  labour  and  dividends  ; 
and  made  Emu  Bay  an  important  port  of  the 
north-west  coast.  It  was  after  years  of  un- 
availing work  that  the  Tasmania  gold  mine 
was  made  remunerative,  so  remunerative,  that 
in  fourteen  years  it  has  yielded  over  ^500,000 
in  dividends,  and  distributed  some  ^750,000  in 
wages  and  cost  of  plant ; while  it  has  kept  in 
existence  and  flourishing  the  mining  town  of 
Beaconsfield,  with  its  1,500  people.  And  now, 
Mount  Bischoff  and  the  Tasmania,  with  many 
smaller  mines  still  remaining  to  us,  our  re- 
sources are  swollen  by  the  newly-established 
gold  mine — the  Golden  Gate — of  Mathinna, 
which  now  ranks  as  the  equal  of  the  Tasmania 
(and  for  which  the  proprietors  recently  refused 
^250,000  cash) ; and  by  the  silver  and  silver- 
lead  mines  of  Mounts  Zeehan  and  Dundas, 
that  promise  to  outvie  the  famous  Broken 
Hill. 

Three  years  ago,  while  I was  yet  in  Tas- 
mania, men  were  sanguine  as  to  these  west 
coast  silver  mines  ; experts  from  the  continent 
of  Australia  had  visited  and  reported  favour- 
ably upon  the  claims  then  known ; capital 
flowed  in  from  Victoria,  New  South  Wales, 
and  South  Australia  ; 36,000  acres  were  leased 
or  applied  for  as  silver  claims  between  Mounts 
Zeehan  and  Dundas  ; and  a small  township 
was  struggling  into  existence  at  Zeehan.  The 
promise  was  so  gratifying,  and  so  largely  con- 
firmed by  the  Government  geological  surveyor, 
that  the  Government  were  induced  to  under- 
take the  construction  of  a line  of  railway  from 
Mount  Zeehan  to  the  port  of  Strahan  (Mac- 
quarie Harbour),  and  only)  when  this  line  is 
opened,  three  or  four  months  hence,  will  the 
mines  be  brought  into  full  bearing.  Not  till 
then  will  the  heavy  plant  required  for  pumping 
the  mines  and  treating  the  ore  be  placed  upon 
the  various  mining  properties,  and  then  only 
will  the  silver  and  lead  be  brought  into  the 
market  in  quantity. 

But  enough  has  been  done  in  the  way  of 
dead  work  to  show  that  the  lodes  improve  in 


depth,  and  that  the  area  of  silver-bearing 
country  is  wider  than  was  anticipated;  72,500 
acres  had  been  leased  or  applied  for  at  Mount 
Zeehan  and  Mount  Dundas  three  months  ago  ; 
and  whereas  bulk  assays  that  yielded  80  oz. 
per  ton  were  thought  eminently  satisfactory  in 
1888,  the  ore  at  a lower  depth  has  yielded 
various  results  from  130  oz.  to  260  oz. 

For  at  a cost  of  £j  a ton,  or  more,  for 
carriage  to  the  port  of  Trial  Bay,  quantities  of 
ore  of  30,  40,  and  50  tons  have  been  got  out 
and  smelted  in  Melbourne  or  Adelaide.  Fifty 
tons  from  the  Silver  Queen  treated  recently 
yielded  an  average  of  232  oz.  per  ton  ; 40  tons 
from  the  same  property  gave  260  oz.  Other 
local  companies  have  had  bulk  tests  with  very 
hopeful  results,  and  the  English  Mount  Zeehan 
company  have  brought  to  this  country  95  tons, 
which  have  given  a result  of  101  oz.  per  ton  in 
silver,  and  60  per  cent,  in  lead,  and  have  here  or 
on  the  way  332  tons  more,  which  are  expected 
to  yield  equally  good  returns.  This  English 
company  expect,  when  the  railway  is  working, 
to  produce  50  tons  a day ; or  say  for  300 
working  days  in  the  year,  15,000  tons,  equal  to 
a net  value  of  ^379,500  ; and  this  expectation 
is  encouraged  by  the  latest  news  from  the 
company’s  mine,  viz.,  that  the  manager  has 
driven  through  a splendid  lode  twelve  feet 
in  width.  So  far  we  had  been  satisfied  with 
lodes  of  four  or  five  feet  in  width  ; but  we 
can  bear  with  equanimity  greater  wealth  than 
we  had  looked  for;  we  could  endure  philo- 
sophically the  possession  of  many  mines  such 
as  the  recently-discovered  Maestrae’s  mine  at 
Mount  Dundas,  which  a report  in  the  Mel- 
bourne Standa?‘d  values  at  ^5,000,000. 

The  development  of  those  west  coast  silver 
mines,  partial  though  it  be  at  present,  has 
already  made  the  towns  of  Zeehan  and  Stra- 
han places  of  some  importance,  and  caused 
some  extent  of  agricultural  settlement.  Ten 
years  ago,  that  part  of  the  district  of  Cumber- 
land had  no  place  on  the  electoral  roll ; the 
mining  vote  had  no  existence.  To-day,  that 
vote  outnumbers  the  vote  of  the  agricultural 
and  pastoral  portions  of  the  constituency,  which 
have  been  settled  for  generations  ; and,  while 
the  mining  population,  with  their  followers,  may 
now  be  estimated  at  something  like  1 ,000,  it  may 
reasonably  be  expected  to  increase  to  3,000  or 
4,000,  when  the  opening  of  the  railway  shall 
have  brought  the  silver  mines  of  Zeehan  and 
Dundas  into  full  swing  ; and  led,  as  it  doubt- 
less will,  to  the  further  development  of  the 
tin  mines  of  Remine,  the  gold  mines  of  Mount 
Lyall,  King  River,  and  Princess  River,  the 
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marble  quarries  of  Gordon  River,  and  all  the 
other  wealth  of  the  west  country. 

May  I ask  jmur  attention  for  a few  minutes, 
while  I show  what,  at  a reasonable  computa- 
tion, the  silver  mines  of  Zeehan  and  Dundas 
will  do  for  the  promotion  of  the  national 
wealth.  They  may  be  expected  to  add  certainly 
£1,000,000  sterling,  possibly  £2,000,000,  to 
the  value  of  our  annual  exports.  They  will 
pay  as  rents,  for  a time,  at  all  events, 
£18,000  to  £20,000  per  annum.  They  will  keep 
up  a population  of,  say  3,000  people  on  the 
spot,  and  those  3,000  will  contribute  to  the 
customs,  at  £2  16s.  a head,  £8,400  per  annum  ; 
and  they  will  maintain  a railway  with  such 
success  as  to  relieve  the  State  from  any 
charge  for  interest  upon  the  borrowed  money 
invested  in  it.  Those  are  the  principal  of  the 
direct  advantages  : a clear  gain  to  the  revenue 
of  £26,000  to  £28,000,  and  a profitable  rail- 
way. The  indirect  gains  would  also  be  con- 
siderable ; but  these  it  is  only  desirable  to 
generalise,  as  the  effects  upon  the  whole  com- 
munity of  the  prosperity  of  a new  and  thriving 
industry,  and  the  encouragement  given  to 
capitalists,  prospectors,  and  others  to  push 
on  with  the  development  of  other  mines — silver, 
gold,  and  tin — in  the  rich  mineral  country  of 
the  west  coast. 

It  should  be  explained,  that  mining  in  Tas- 
mania is,  after  all,  an  industry  of  quite  recent 
creation.  While  the  colony  dates  from  1804, 
the  discovery  of  gold  and  tin  bear  date  in  the 
latter  day  years  1867  and  1873  ; and  it  was  not 
until  1 879  that  exports  of  gold  and  tin  together 
reached  the  level  of  the  wool  exports.  It  is 
possible  that  the  introduction  of  the  fascinating 
pursuit  of  mining  may  have  been  one  of  the 
causes  of  the  decline  in  whaling,  wherein 
Tasmania  had  always  done  the  lion’s  share  in 
southern  waters.  In  1848,  38  whalers  sailed 
from  Hobart.  These  vessels  aggregated 
7,260  tons,  were  valued  at  £148,000,  and 
manned  by  1,100  men.  In  fact,  in  1840,  about 
2 percent,  of  the  total  population  were  engaged 
in  this  occupation.  In  1869,  Franklin  West- 
cott,  a whaler,  arrived  in  Hobart,  and  counted 
23  whaling  vessels  in  that  port,  at  that  time 
Sydney  had  seven  or  eight.  New  Zealand 
had,  between  1880  and  1887,  three.  Now, 
Hobart’s  whaling  fleet  has  dwindled  down  to 
two  vessels,  Sydney  has  one,  and  New  Zealand 
none. 

A return,  showing  exports  of  sperm  and 
black  oil  for  each  fifth  year  from  1857  to  1882, 
and  for  the  year  1886,  shows  that  these  reached 
a maximum  in  1862  with  a value  £59,210;  in 


1872  they  were  £47,575  5 in  1877,  £33>507  J in 
1882,  £13,170;  and  in  1886,  £9,463  only. 

But  little  attention  was  paid  to  black  whale 
fishing,  although  the  black  oil  is  more  valuable 
than  the  sperm.  In  only  four  of  the  seven 
years  quoted  was  black  oil  mentioned  in  the 
exports,  and  the  total  exports  for  those  four 
years  aggregated  £2,661  only. 

I trust  that  we  may  see  a revival  of  this  in- 
dustry side  by  side  with  an  ever-increasing 
activity  in  mining.  And  there  seems  to  be  no 
reason  why  this  should  not  be.  Apart  from 
the  fact  that  the  old  whaling  ground  of 
Tasmania  has  now  had  comparative  rest  for 
some  years,  there  is  the  point  in  our  favour 
that  steam  whalers  fishing  along  the  margin 
of,  and  amongst,  the  Antarctic  floes,  would 
reach  a field  never  yet  touched  by  the  sailing 
vessels  hitherto  employed,  and  the  estimate  of 
an  expert  shows  that  the  business  ought  to 
result  in  a substantial  profit.  The  calculation 
of  this  authority  is  as  follows  : — 

Eight  months’  ordinary  whaling  voyage 

costs,  if  clean £3,500 

Add  oil  money  to  crew  and  realising 

expense  on  100  tons  1,500 

Total....  ,£5,000 

100  tons  oil  at  £20  £2,000 

51  ,,  whalebone  at £1,500. . 8,250 

10,250 

Profit....  £5,250 

And  if  the  yield  exceeded  100  tons  there 
would  be  a more  than  proportionate  increase 
of  profit ; for  example,  if  the  catch  were  150 
tons,  the  additional  value  of  the  50  tons  would 
be  £5,125,  while  the  additional  cost  would  be 
only  £750,  giving  additional  profit  of  £4,375  J 
making  in  all  £9,625.  The  cost  of  a good 
substantial  second-hand  steam  whaler  is  put 
down  at  from  £4,000  to  £9,000,  according  to 
age,  capacity,  and  power  of  the  vessel,  and 
the  equipment,  including  outfit,  provisions, 
and  insurance,  for  an  eight  months’  voyage, 
at  £1,500. 

Here  would  appear  to  offer  an  opportunity 
of  employing,  with  the  very  best  results,  the 
hardy  fishermen  and  crofters  of  Scotland ; and 
the  idea  is  rendered  all  the  more  feasible  by 
the  fact  that  during  the  four  months  that  the 
men  would  be  unemployed  in  whaling,  and,  as 
to  some  portion  of  them,  throughout  the 
twelve  months,  ample  occupation  would  be 
available  for  them  in  deep-sea  fishing  round 
our  coasts,  and  the  curing  of  fish.  Some  in- 
quiry has  been  made  recently  as  to  the 
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practicability  of  settling  these  fisherfolk  in 
localities  where  they  could  cultivate  small 
farm  and  garden  allotments,  and  wring  wTealth 
from  the  land  as  well  as  from  the  sea.  Such 
suitable  places  have  been  reported  upon,  and 
it  only  remains  to  bring  the  crofters  or  others 
to  them. 

So  far  the  fishing  industry  of  Tasmania  has 
been  terribly  neglected.  Fish  swarm  in  the 
waters  that  break  upon  her  shores  ; some  of 
them,  such  as  the  trumpeter,  trevally,  rock-cod, 
and  king  fish,  equal  to  the  best  found  in  the 
Northern  hemisphere  — some  of  them,  also,  un- 
known in  the  warmer  regions  of  Australia  ; and 
Tasmania  might  open  up  a highly  remunerative 
fish  trade  with  Melbourne,  Sydney,  Adelaide, 
and  Brisbane,  if  her  people  caught  the  fish  and 
had  the  necessary  equipment,  not  only  for 
catching  but  for  carrying  them  to  markets  on 
the  continent.  As  it  is,  not  even  the  local 
market  is  either  regularly  or  sufficiently  sup- 
plied, and  in  the  capital  of  Tasmania  the  local 
market  is  generally  represented  by  Mrs.  Cairns’ 
oyster  shop,  where,  as  often  as  not,  the  house- 
wife looks  vainly  for  the  fish  she  requires,  or 
any  fish  whatever.  As  a resident  of  Hobart  I 
was  told  that  if  I went  down  to  the  wharves 
when  the  owners  of  the  fishing  smacks  sold 
their  catches,  at  6.30  or  7 a.m.,  I might  pur- 
chase plenty  of  fish  at  a moderate  price.  But, 
even  if  the  hour  of  7 a.m.  had  not  been  prohi- 
bitory, it  struck  me  that  the  time  and  energy 
required  for  ascertaining  when  the  smacks 
were  to  come  in  might  be  devoted  to  some 
higher  and  more  profitable  study,  so  that  this 
source  of  supply  was  closed  to  me,  and  beyond 
the  precarious  market  of  Mrs.  Cairns’  shop  I 
could  look  for  fish  only  from  an  itinerant 
barrowman,  whose  visits  were  rendered  episo- 
dical by  occasional  interruptions  in  his  liberty 
directed  by  the  Bench. 

I have  myself  seen  shoals  of  a small  species 
of  mackerel  come  into  the  estuary  of  the  Forth, 
and  absolutely  offer  themselves  for  capture  in 
vain.  There  has  been  nobody  prepared  to  take 
them,  and  they  have  gone  away  back  into  the 
deeps.  So  is  it  elsewhere  on  Tasmania’s  coasts 
and  with  other  fish — and  this  excellent  article 
of  food  (whether  fresh  or  smoked),  is  not  one 
brought  within  the  reach  of  the  consuming 
public  of  the  colony  in  anything  like  sufficient 
quantity.  At  the  same  time,  the  Government 
and  patriotic  individuals  have  expended  con- 
siderable sums  in  increasing  the  fish  supply 
by  acclimatisation,  and  with  the  result,  that 
salmon,  salmon  trout,  and  trout  are  now 
established  in  Tasmanian  streams,  and  may 


be  caught  by  the  angler  who  has  the  necessary 
skill.  For  three  or  four  years  a Fisheries 
Department  existed,  under  the  superintendence 
of  Mr.  Savill  Kent ; and  now  the  fresh-water 
fishing  and  oyster  culture  are  managed  by 
a Board.  But  deep-sea  fishing  yet  awaits 
that  attention  to  which  the  occasion  de- 
mands. 

Would  that  the  labours  of  the  State- Aided 
Colonisation  Committee,  now  considering  their 
report  to  the  House  of  Commons,  might  result 
in  the  settlement  upon  Tasmania’s  coast  of  a 
hardy  race  of  whalers  and  fishermen,  who, 
while  life  is  here  for  them  one  long  drawn 
agony  of  want,  may  there  find  plenty,  and 
wholesome  liberty  from  the  mill-round  of  too 
constant  toil.  There  is  no  British  possession 
that  offers  a better  field  or  more  suitable 
climate  for  them  than  Tasmania.  There  is  no 
colony  so  essentially  British,  and  where  the 
Englishman  or  Scot,  fresh  from  his  native  soil, 
may  find  himself  so  thoroughly  at  home — 
so  completely  in  unison  with  the  speech, 
manners,  and  customs,  the  every  day  business 
and  relaxations  of  his  new  fellow  country- 
men. 

It  is  the  water  around  her  shores,  and  not 
her  land,  that  Tasmania  neglects.  Agriculture 
expands  and  prospers,  even  though  methods 
be  somewhat  rude,  and  labour  costly.  The 
farms  that  have  paid  best  are  those  that  have 
been  cultivated  solely,  or  almost  solely,  by  the 
owner  and  his  sons.  Possibly  the  owner 
bought  the  freehold  from  the  Crown  at 
£1  6s.  8d.  per  acre,  payable  in  fourteen 
annual  instalments,  and  began  operations  by 
clearing  the  heavy  timber  that  had  shut  the 
sun  out  from  the  soil  for  centuries.  That 
man  will  have  won  his  success  by  a peaceful 
triumph  not  less  glorious  than  many  won  upon 
the  stricken  field.  The  bush  has  been  his 
Ramifies,  Blenheim,  or  Malplaquet,  and  he 
the  irresistible  Marlborough,  full  of  courage 
and  self-reliance.  Out  of  the  fallen  eucalypt 
(his  friend  and  foe  in  one)  he  has  split  the 
material  for  his  homestead,  his  barn  and  byre, 
and  the  fences  that  enclose  his  fields.  He  has 
split  therefrom  palings  and  shingle  for  the 
local  market,  or  for  export  to  the  neighbouring 
colonies  ; and  the  proceeds  have  helped  to 
keep  him  in  the  earlier  days  ere  yet  his  land 
was  cropped.  And  now  he  is  a well-to-do 
yeoman  farmer,  with  plenty  at  his  board, 
comfort  in  his  home,  and  leisure  for  rational 
amusement.  Scores  of  such  men,  within  my 
knowledge,  have  won  their  way  to  this  posi- 
tion from  that  of  farm  labourers.  There  is 
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room  for  many  more  such  men  : there  is  land 
awaiting  them,  and  there  are  greater  facilities 
in  the  way  of  roads,  railways,  and  harbours 
for  the  new  comers  than  the  early  pioneers 
dreamed  of. 

The  success  of  the  many  farm  labourers  who 
win  their  way  to  mastership,  to  a great  extent, 
explains  why  labour  is  often  scarce  and  always 
well  paid.  Recruits  flow  in,  but  independence 
wins  many  from  their  ranks,  and  masters 
increase  with  the  men. 

Agricultural  farming,  mainly  by  small  free- 
holders, has  extended,  and  is  extending 
steadily  ; and,  in  the  course  of  time,  may  be 
sufficient,  without  the  adventitious  aid  of 
mining,  to  maintain  Tasmania’s  position  as 
a prosperous  colony.  Fruit-growing  is  also 
extending  with  the  most  gratifying  results. 
Nowhere  in  the  world  are  the  fruits  of  the  tem- 
perate zone  (apples,  pears,  cherries,  apricots, 
plums,  &c.)  grown  of  greater  excellence  or  in 
equal  profusion.  Orchards  of  60  acres  in  ex- 
tent are  to  be  seen  in  the  Huon  country. 
Hobart  is  embowered  in  orchards  which  extend 
with  few  breaks  through  the  suburbs  of  New 
Town  and  Sandy  Bay.  Orchards,  alternating 
with  hop  grounds,  make  New  Norfolk,  on  the 
banks  of  Derwent,  another  and  brighter  weald 
of  Kent,  and  everywhere  that  the  apple  grows 
it  ripens  in  an  air  like  liquid  sunshine.  Tas- 
mania had  until  quite  recently  only  a narrow 
outlet  for  her  wealth  of  fruit.  She  supplied  the 
markets  of  Australasia  generally,  but  there  her 
export  trade  began  and  ended.  Now  she  has 
established  a trade  in  apples  with  the  mother 
country.  Over  30,000  bushels  were  sent  to 
England  in  1889  ; nearly  50,000  bushels  were 
sent  last  year.  This  year  I am  told  that 
freight  has  been  engaged  for  140,000  bushels; 
and  as  Tasmanian  apples  have  now  acquired 
a standing  not  only  in  London  but  in  the 
large  cities  of  the  North,  the  trade  may  grow 
from  year  to  year  until  England  shall  rank  as 
the  market  for  this  product ; more  than  this, 
trial  shipments  made  last  year  bid  fair  to  make 
San  Francisco  a large  and  profitable  market 
for  our  fruit.  Within  the  decade  ending 
1890  the  growth  of  the  vine  has  been  in- 
troduced, and  has  converted  Maria  Island, 
at  one  point,  from  a sterile  waste  into  a 
garden.  Wine  of  a fair  vintage  was  pro- 
duced in  1887,  and  year  by  year  the  out-turn 
is  increasing. 

And  I am  not  without  hope  that,  similarly, 
Tasmania’s  timber  trade  may  be  largely  ex- 
tended by  business  with  England.  Hitherto 
considerable  quantities  of  hard  wood,  black- 


wood, and  Huon  pine,  have  been  exported  to 
Australia,  and  the  sawmills  of  the  Huon,  and 
the  mills  and  splitters  of  the  north-west  coast 
have  been  busy  furnishing  the  supply  required 
by  the  colonies  on  the  further  side  of  Bass’s 
Strait.  But  much  of  our  timber  consists  of 
highly  ornamental  woods  (the  blackwood, 
Huon  and  King  William  pines,  the  myrtle  and 
the  musk),  which,  if  fashion  here  would  but  so 
decree,  might  be  largely  and  beneficially  em- 
ployed in  this  country  for  furniture,  by  way  of 
a change  from  the  stereotyped  mahogany,  oak, 
and  walnut. 

While  her  agriculture  andorcharding  are  thus 
promising,  I do  not  think  that  any  expansion 
of  Tasmania’s  pastoral  interests  may  be  looked 
for.  I cannot  hope  that  such  expansion  will 
occur.  Rather  I should  desire  to  seethe  large 
sheep  runs  cut  up,  as  Quamby  was  the  other 
day,  and  Lourenny  may  be  to-morrow,  into 
small  agricultural  holdings.  I would  much 
rather  see  men  upon  the  land  than  sheep  ; and 
this  is,  I trust,  what  we  are  destined  to  behold. 
The  Tasmanian  wool  exports  reached  their 
maximum  of  ,£542,244  in  1880.  I do  not  think 
that  maximum  will  be  largely  exceeded  in  years 
to  come. 

But  one  pastoral  pursuit  in  Tasmania — that 
of  stud  sheep  rearing — may  well  enlist  the 
sympathy  even  of  the  advocate  of  “ three  acres 
and  a cow.”  Tasmanian  stud  sheep  rank  first 
in  the  Australasian  sheep  world.  They  have 
realised  prices  up  to  certainly  1,125  guineas 
per  head  ; and  the  value  of  the  annual  exports 
of  these  valuable  creatures  has  reached 
,£66,743  ; and  for  the  decade  under  considera- 
tion, averaged  £47,642  per  annum. 

Manufactures  have,  during  the  years  1880 
to  1889,  made  some  advance.  Iron  ships  were 
built  for  the  first  time  ; woollen  mills  made 
progress  ; potteries  were  established  with 
success  ; and  other  industries  kept  pace  with 
the  times.  The  Tasmanian  Exhibition,  which 
is  to  be  opened  on  the  14th  October  next  at 
Launceston,  will  afford  to  the  people  of  the 
colony,  and  the  many  thousands  who  visit 
Tasmania  in  the  summer,  an  opportunity  of 
noting  and  comparing  her  industrial  progress 
with  that  of  other  exhibiting  communities- 
And  it  should  be  noted  that,  in  view  to 
Tasmanian  mining  development,  a special 
opportunity  is  given  for  the  exhibition  of 
every  variety  of  mining  machinery  and  appli- 
ances. 

As  far  as  was  possible,  in  the  time  allotted 
to  me,  I have  roughly  sketched  Tasmania’s 
recent  economic  development,  present  position, 
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and  future  prospects.  I am  afraid  that  I have 
been  discursive,  without  having-  exhaustively- 
treated  anything  but  my  audience.  Bat  I trust 
that  you  will  make  generous  allowance  for  one 
who,  being  full  to  overflowing  with  his  subject, 
is  required  to  place  it  before  you  in  thirty  or 
forty  minutes.  If  it  were  a story  of  the  Sinbad 
the  Sailor  order  I had  to  inflict  you  with,  there 
would  be  no  difficulty  in  fitting  my  narrative 
into  any  given  space  of  time,  but  that  is  not  so 
'easy  when  one  deals  with  facts  and  the  finan- 
cial history  of  a country  in  wThich  one  is  very 
deeply  interested. 

Recapitulating  my  very  dry  and  far  from 
comprehensive  description  I may  say,  briefly, 
that  I have  shown,  or  endeavoured  to  show, 
how  in  good  and  evil  times  alike  Tasmania, 
during  the  last  ten  years,  has  been  making 
steady  and  solid  progress ; how,  in  response 
to  the  newly  awakened  life  on  her  west  coast, 
she  has  made  an  advance  in  her  revenue  and 
resources  that  may  fairly  be  considered  per- 
manent. How,  with  the  exception  of  whaling, 
which  may  be  yet  revived,  her  industries  re- 
main to  her,  or  are  being  expanded  or  added 
to  ; how  new  industries  are  opening  to  her, 
and  more  than  all,  and  for  the  benefit  of  my 
financial  friend,  how  Tasmania  is  well  within 
her  borrowing  powers,  and  may  safely  be 
trusted  with  some  millions  more  of  English 
money. 

Tasmania  must  prosper  if  the  eternal  fitness 
of  things  is  to  be  observed.  The  garden 
colony  as  she  is  called,  and  justly  called,  has 
been  so  richly  endowed  by  Nature,  that  any- 
thing like  failure  in  her  career  would  be  a 
hideous  anomaly.  Gifted  with  a climate  that 
is  second  to  none  in  the  world ; with  a soil 
that  is,  as  to  a large  part  of  it,  wonderfully 
fertile;  with  scenery  as  various  as  it  is  ex- 
quisitely picturesque;  with  the  promise  of 
abundant  mineral  wealth  in  gold,  tin,  silver, 
iron,  coal,  bismuth,  asbestos,  &c.;  and,  beyond 
all,  with  a people  kindly,  honest,  and  sober. 
Gifted  thus,  Tasmania  can  hardly  have  any 
other  destiny  than  a highly  prosperous  and 
happy  one.  There  is  no  criminal  class  there 
to  create  anxious  social  problems  or  weaken 
the  force  of  labour,  no  pauper  class  to  waste 
the  fruits  of  labour  ; the  drones  in  the  hive- 
now  a peculiary  busy  one— are  few  and  far 
between.  The  community  is  one  of  workers, 
all  of  whom  are  contributing  their  share  to  the 
well-being  of  the  commonwealth,  all  of  whom 
may  justly  say — 

“ ’Tis  not  in  mortals  to  command  success, 

But  we’ll  do  more,  Sempronius — we’ll  deserve  it.” 


DISCUSSION. 

The  Chairman  expressed  his  regret  that  the  Earl 
of  Aberdeen  had  been  prevented  from  presiding  on 
that  evening,  and,  in  inviting  discussion,  remarked 
that  some  fifteen  years  ago,  when  the  silkworm 
disease  was  rampant  in  France,  some  eggs  were  sent 
out  to  Tasmania,  to  ascertain  if  healthy  seed  could  be 
produced  there,  as  it  was  found  that  in  some  parts 
the  mulberry  tree  grew  luxuriously.  The  result 
was  so  favourable,  that  the  new  seed  was  sent  back 
from  there  to  be  reared  again  in  France.  Unfortu- 
nately, in  crossing  the  line  they  were  subjected  to 
considerable  heat,  and  many  were  destroyed  ; but 
those  which  arrived  safely  were  very  healthy,  and  it 
was  evident  that  could  they  all  have  been  transported 
safely,  as  they  now  could  in  refrigerating  chambers, 
Tasmania  could  have  supplied  France  with  all  the 
silkworm  grain  they  required. 

Mr.  Griffiths  said  he  knew  nothing  personally 
of  Tasmania,  but  he  represented  the  company  which 
had  sent  out  a good  deal  of  English  capital  to  en- 
deavour to  develop  some  of  the  riches  referred  to  in 
the  paper.  The  mineral  which  came  to  his  hands 
before  it  went  to  the  Crystal  Palace  to  be  exhibited, 
was  of  a perfectly  astonishing  character,  and  far  ex- 
ceeded in  richness  the  assays  of  bulk  samples  men- 
tioned by  Sir  Edward  Braddon ; some  from  the 
Mount  Zeelian  field  yielding  over  400  ounces  to  the 
ton,  and  over  ^25  a ton  had  been  realised  by  some  of 
the  samples.  This  company  had  500  acres  of  land, 
on  which  nineteen  lodes  of  silver  lead  had  been  dis- 
covered, and  he  was  quite  sure  that  any  company  in 
the  north  of  England  would  be  very  well  satisfied  to 
work  one  lode  such  as  was  mentioned  in  a recent 
letter,  of  twelve  feet  wide.  It  would  be  amply  suffi- 
cient to  yield  good  returns,  without  reckoning  the 
other  eighteen.  The  most  important  point  was  one 
to  which  Sir  Edward  had  not  referred.  It  was  most 
important  for  the  sake  of  Tasmania  and  the  mining 
industry  that  the  railway  up  to  Dundas,  which  it 
seemed  to  him  was  hanging  fire,  should  be  com- 
pleted at  once.  The  mining  companies  there  were 
offering  the  navvies  far  more  money  than  the  con  - 
tractors,  and  the  latter  suffered,  consequently,  from 
want  of  labour;  but  it  seemed  to  him  that  in 
so  doing  these  companies  were  cutting  their  own 
throats,  as  they  had  to  pay  such  enormous  sums  for 
getting  their  machinery  up  to  the  mines,  and  the  ore 
down  to  the  port.  He  should  like  to  know  if  any 
steps  were  to  be  taken  to  insist  on  the  contractors 
finishing  the  line  by  the  specified  time. 

Mr.  Walford  said  he  should  like  to  ask  a 
question  with  reference  to  the  deputation  which 
lately  waited  on  the  Government  respecting  the 
construction  of  the  railway  in  continuation  of  the 
Derwent  Valley  Railway.  He  understood  that  one 
member  of  the  deputation,  who,  he  believed,  came 
from  Melbourne,  said,  that  if  the  railway  were  made, 
the  Melbourne  people  would  be  ready  to  invest  over 
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a million  of  money  in  the  silver  fields  of  the  west 
coast.  Of  course,  no  Government  liked  to  spend 
money  on  railways  without  seeing  its  way  to  paying 
the  interest ; but  it  seemed  to  him  that  a practical 
way  of  constructing  these  railways  would  be  to 
impose  a small  income-tax  on  the  net  profits  of  the 
mining  companies  which  would  be  benefited  by  them. 
No  doubt  they  would  produce  very  large  dividends 
and  as  the  railways  would  be  constructed  for  their 
convenience,  it  seemed  only  fair  that  they  should 
contribute  something  to  their  cost.  Instead  of  having 
to  take  all  their  plant  to  the  west  coast,  and  tran- 
ship at  Hobart,  and  again  at  Strahan,  they  could  send 
it  direct,  which  would  be  a great  convenience,  and 
effect  a large  saving. 

The  Chairman  said  he  thought  it  would  hardly 
do  to  raise  the  question  of  an  income-tax  in  a new 
country  like  Tasmania,  or  to  tax  one  particular 
industry. 

Mr.  J.  S.  O’Halloran  (secretary,  Royal  Colo- 
nial Institute)  said  his  acquaintance  with  Tasmania 
was  very  limited,  as  it  only  extended  over  a few 
months,  when  he  escaped  from  the  summer  heat  of 
the  Australian  mainland  to  enjoy  the  balmy  breezes 
of  one  of  the  most  perfect  health-resorts  on  the  face 
of  the  globe.  He  could  never  forget  the  charm  of 
its  climate,  the  beauty  of  its  scenery,  or  the  kindness 
and  general  hospitality  of  its  people.  His  time  was 
passed  amongst  the  gardens,  orchards,  and  hop- 
plantations  of  the  south,  and  the  fertile  fields  and 
rich  pastures  of  the  north-west,  and  his  affections 
were  fairly  divided  between  the  two.  He  was  forci- 
bly impressed  that  a colony  with  such  a soil  and  such 
a climate  could  not  fail  to  progress  ; and  its  recently 
developed  mineral  wealth  has  crowned  the  edifice. 
In  the  comparison  which  the  reader  of  the  paper 
drew  between  the  relative  productiveness  of  Canada 
and  Australia,  it  should  be  borne  in  mind  that  the 
former  mainly  relies  on  the  produce  of  her  fisheries, 
forests,  and  agriculture,  whereas  unexampled  riches 
have,  since  the  discovery  of  gold,  been  poured  into 
the  lap  of  Australia,  which  possesses,  in  Queensland, 
the  greatest  gold  mine  extant,  in  New  South  Wales 
the  greatest  silver  mine,  and  in  Tasmania  the  greatest 
tin  mine.  The  speaker  could  not  say  he  was  im- 
pressed by  the  energy  of  the  people  of  Tasmania  in 
his  time,  and,  in  Sir  Edward  Braddon’s  description 
of  Mrs.  Cairns’s  oyster- shop,  he  thought  he  detected 
a little  of  the  old  leaven ; but  it  was  satisfactory  to 
know  what  a complete  change  had  taken  place  in 
that  respect,  and  that  prosperity  is  now  advancing 
by  leaps  and  bounds.  As  regards  the  debt  of  the 
colony,  which  amounts  to  about  ^5,000,000,  it  must 
be  remembered  that  the  bulk  has  been  expended  on  re- 
productive works,  although  something  like  ,£500,000 
had  been  applied  to  public  buildings,  which  can 
hardly  be  so  termed.  He  happened  to  hold  a 
few  Tasmanian  bonds,  and  considered  them  an  ex- 
cellent investment.  In  conclusion,  it  had  always 


been  his  ambition  to  renew  his  acquaintance  with 
that  beautiful  island  which  Sir  Edward  Braddon  so 
well  described,  for  he  could  not  conceive  a more 
attractive  country  in  which  to  make  one’s  home.  He 
ventured  to  hope  that,  in  course  of  time,  the  existing 
fiscal  arrangements  might  be  somewhat  modified, 
and  that  in  the  halcyon  days  when  Australian 
federation  shall  have  become  an  accomplished  fact, 
the  existing  Customs  barriers  which  now  interpose 
between  the  sister  colonies  will  be  swept  away. 

Sir  Edward  Braddon  said  he  was  happy  to  be 
able  to  answer  Mr.  Griffiths’  question  conclusively. 
The  railway  would  be  finished  in  June  or  July;  at 
any  rate,  it  had  been  determined  by  the  Minister  of 
Lands  and  Works,  that  if  by  June  the  contractors  had 
not  completed  the  work,  the  Government  would  take 
it  over  and  complete  it.  The  explanation  Mr. 
Griffiths  had  suggested  of  the  delay  was,  no  doubt, 
correct ; the  mine  owners  not  properly  regarding  their 
interests,  had  drawn  the  contractor’s  labourers  away 
from  him,  paying  12s.  where  he  had  been  paying 
8s.  or  ios.,  and  so  weakening  his  strength.  With 
regard  to  the  line  from  Hobart  to  Mount  Zeehan,  by 
an  extension  of  the  Derwent  Valley  Railway,  he  was 
sorry  to  say  he  could  not  speak  so  hopefully.  The 
suggestion  made  by  Mr.  Walford  was  brought  forward 
in  the  last  Session  of  Parliament,  and  most  emphatically 
rejected.  Since  then,  the  Minister  responsible  for 
railways  had  been  making  trial  surveys  on  three 
different  routes,  all  of  which  were  recommended  for 
railway  communication  between  some  centre,  either 
Hobart  or  Launceston,  and  the  west  coast ; but, 
more  recently,  apparently,  the  line  of  those 
who  were  eager  to  make  the  west  coast  a 
success,  had  been  rather  to  do  so  by  improving 
the  Bar  at  the  entrance  of  Macquarie  Harbour  than 
by  any  other  means.  That  seemed  to  be  thought 
more  practicable  at  present,  though  the  cost  was 
likely  to  be  some  ,£180,000,  according  to  Mr.  Napier 
Bell,  as  against  ,£600,000  for  extending  the  line  by 
the  Derwent.  The  suggestion  for  taxing  the  mine 
owners  in  order  to  construct  the  line,  could  be  made 
much  more  safely  here  than  in  Tasmania,  where  any- 
one who  brought  it  forward  would  be  very  likely  to 
get  into  hot  water.  He  was  grateful  to  Mr. 
O’Halloran  for  speaking  kindly  of  the  colony,  as  all 
who  knew  it  must  speak,  though  he  seemed  to  be 
under  the  impression  that  it  was  a sort  of  sleepy 
hollow.  He  might  assure  him  that  times  had  changed, 
and  that  if  some  of  the  old  leaven  still  remained,  it 
was  confined  to  the  matter  of  fish.  He  had  also 
rather  questioned  the  soundness  of  his  comparison 
between  Canada  and  Australia,  on  the  ground  that 
the  wealth  of  Canada  was  mainly  drawn  from 
fisheries  and  agriculture.  But  wealth  from  any  source 
was  ultimately  represented  in  £ s.  d.,  and  he  had 
given  the  figures  showing  the  superiority  in  the 
aggregate  earnings,  and  earnings  per  head  in  Aus- 
tralia. The  actual  value  of  the  agricultural  produce 
in  Australia  was  ,£76,000,000,  as  against  ,£58,000,000 
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for  Canada,  which  was  said  to  be  a specially  agri- 
cultural colony.  He  did  not  see  that  there  was  any 
hope  of  a reduction  in  the  tariff  from  the  Australian 
federation,  which  he  feared  would  rather  tend  to 
raise  it.  But  even  then  he  hoped  Tasmania  might 
still  pose  before  the  world,  as  it  did  now,  as  the 
colony  where  taxation  per  head  was  lower  than  any- 
where in  Australasia. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Sir  Edward  Braddon  for  his  very  valuable  paper, 
which  he  hoped,  through  the  Journal , would  have 
a considerable  influence  on  public  opinion.  He 
feared  the  whale  fishery  of  Tasmania  would  not  be 
restored,  for  the  same  reason  that  kept  the  Nantucket 
and  New  Bedford  fishermen  from  sending  out  their 
fleets,  viz.,  that  the  whale  was  becoming  extinct. 
The  fisheries  on  the  coast  were  a different  matter, 
for  it  had  been  shown  that  around  the  coast  of  Tas- 
mania there  was  a vast  source  of  wealth  as  yet 
untapped.  Shipments  of  salt  fish  were  being  made 
from  Newfoundland  to  Sydney,  especially  during  the 
Lenten  season,  which  might  just  as  well  be  supplied 
from  Tasmania,  if  they  wonld  only  catch  the  fish  and 
cure  it  in  the  same  way.  He  hoped  one  result  of 
the  paper  would  be  that  some  of  the  thousands  of 
tourists  who  went  annually  to  Australia  and  New 
Zealand  would  turn  their  attention  to  Tasmania, 
and  see  what  a magnificent  country  there  was  there. 
As  a friend  of  his  lately  said  to  him,  when  admiring 
the  scenery  of  the  north  of  Scotland,  “Yes,  it  is 
very  pretty,  but  it  is  nothing  to  Tasmania.” 

The  vote  of  thanks  was  carried  unanimously,  and 
the  meeting  adjourned. 


APPLIED  ART  SECTION. 

Tuesday,  March  24th  ; Sir  Henry  Doulton 
in  the  chair.  The  paper  read  was  “The  use 
of  Cloisonne  for  Decoration  in  Ancient  and 
Modern  Times,”  by  Clement  Heaton. 

The  paper  and  discussion  will  be  printed  in 
the  next  number  of  the  Journal. 


Miscellaneous. 

♦ 

MINING  IN  QUEENSLAND. 

The  last  annual  report  of  the  Department  of 
Mines,  Queensland,  is  dated  22nd  March,  1890,*  and 
is  for  the  year  1889.  It  speaks  of  mining  as  a 
steadily  developing  industry  in  the  colony  (though 
subject  to  fluctuations  in  working  in  consequence  of 

* 1890.  Queensland.  Annual  Report  of  the  Department 
of  Mines,  Queensland,  for  the  year  1889.  Presented  to  both 
Houses  of  Parliament  by  command.  Brisbane.  By  authority: 
James  C.  Eeal,  Government  printer,  William- street  (C.A. 
64,  1890). 


droughts),  being  now  carried  on  under  improved  min- 
ing Acts,  and  under  the  supervision  of  four  district  in- 
spectors, and  many  “ wardens  ” and  “ mineral  land 
Commissioners.”  Their  several  reports  are  included, 
together,  at  the  end  (p.  125),  with  the  report  of  the 
mineralogical  lecturer,  who  is  a peripatetic  teacher. 
The  report  in  chief,  addressed  to  the  Minister  for 
Mines,  is  signed  Glen  Cameron,  Acting  Under 
Secretary.  It  is  not  the  custom  to  number  these 
annual  reports,  but  this  is  probably  the  twelfth.  In 
the  list  of  governments,  as  given  in  the  Queensland 
“ Year-book,”  a secretary  for  public  works  and  mines 
first  appears— 8th  January,  1884 — Mr.  (now  Sir/ 
Thos.  MTlwraith,  and  in  various  tables  in  the  report 
the  “ yields”  are  lumped  together  “ down  to  end  of 
1887,”  and  from  that  date  they  are  given  regularly 
for  each  year. 

The  report  itself  refers  largely  to  the  influence  of 
recent  legislative  enactments,  and  being  officially 
addressed  to  those  who  are  acquainted  with  previous 
reports,  it  contains,  with  the  exception  of  compara- 
tive statistics,  no  historic  references  in  respect  to 
mining. 

It  may  help  to  show  more  clearly  the  advances 
made  in  mining  industry  to  give  some  figures  taken 
from  the  Queensland  “Essays,”  prepared  for  the 
Colonial  and  Indian  Exhibition  of  1886,  and  the  last 
edition,  1890,0!  the  “Handbook  for  Emigrants.”*  It 
was  in  1859  that  Queensland  (whose  subdivision  is 
now  under  consideration)  was  separated  from  New 
South  Wales,  as  Victoria  had  been  in  1850,  both  of 
which  Colonies  were  previously  portions  of  the  unde- 
fined New  South  Wales  Colony  of  1788,  with  298  S. 
and  1290  E.  as  its  boundaries  (except  for  a quadri- 
lateral of  3 deg.  each  way  in  S.W.  corner,  which  is 
included  in  South  Australia).  Queensland  has  an 
area  of  668,497  square  miles,  or  five  and  a-half  times 
that  of  Great  Britain  and  Ireland,  though  the  popu- 
lation, according  to  the  1888  estimate,  is  but  387,46a, 
not  an  eighth  that  of  London  alone.  It  appears  that 
coal  was  known  to  exist  from  the  time  of  the  first 
settlement,  but  it  was  not  till  1849-50  that  any 
attempt  was  made  to  raise  it  for  commercial  purposes. 
Up  to  1882,  the  only  worked  fields  were  those  in  the 
basins  of  the  Bremer  and  Brisbane  rivers.  More 
recently,  the  Burrum  Field,  north  of  Maryborough, 
has  furnished  an  output  of  importance.  These  fields 
are  of  paleozoic  age,  and  are  classed  with  the  true 
carboniferous.  South  of  26°  S , and  extending  S.E  , 
are  fields  of  a far  more  recent  mesozoic  period, 
called  the  carbonaceous  formation,  and  believed  to 
be  of  the  same  age  as  the  Indian  coalfields. 

Gold  was  first  known  to  exist,  in  1858,  in  the 
neighbourhood  of  Port  Curtis  (240  S.),  and,  soon  after, 
at  Canoona  (about  20  miles  from  Rockhampton). 
The  first  “rush”  of  would-be  gold-finders,  though 
succeeded  by  much  disappointment,  led  to  the 

* “ Handbook  for  Emigrants  to  Queensland.”  By  authority 
of  the  Agent-General  for  the  Government  of  Queensland. 
London:  Lake  & Sison,  5,  Victoria-street;  1890;  pp.  54, 
and  map. 
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foundation  of  workings,  patiently  continued,  and 
which  founded  the  now  prosperous  Rockhampton 
district.  In  1868  the  Gympie  gold  field  was  dis- 
covered, about  20  miles  from  Laguna  Bay  (26*30°  S.). 
A special  feature  of  interest  here  is  that  the  gold  is 
found  in  sedimentary  rock,  grouped  as  Devonian, 
and  in  which  deep  mines,  some  over  1,450  feet,  have 
been  sunk.  More  recently,  small  fields,  also  in 
Devonian,  have  been  found  around  Warwick  (28*20° 
S.,  15210°  E.).  The  gold  fields  of  Northern  Queens- 
land have  proved  to  be,  in  extent  and  richness, 
superior  to  those  of  the  Central  and  Southern  divisions. 
Gold  has  now  been  found  to  exist,  and  nearly  every 
part  of  the  colony,  though  only  the  older  known 
fields  are  as  yet  systematically  worked. 

Copper  appears  in  the  tables  of  previous  reports  with 
1 ton  raised  in  i860,  49  tons  in  1861,  reaching  2,000 
tons  in  1864,  and  fluctuating  between  9,033  tons  in 
1868,  and  326  in  1880. 

Tin  first  appears  in  the  tables  in  1872,  antimony 
in  1873,  and  silver  in  1879.  In  1874,  1 ton  of  silver 
is  recorded,  but  the  next  four  years  are  blank. 

The  figures  given  in  the  report  of  amounts  raised 
during  1889  are  : — 

Gold,  from  quartz 
,,  alluvial .... 

Coal  

Tin 

Copper  

Silver  and  lead . . . 

Antimony 

Bismuth  

A table  on  page  11  shows  the  relative  amount  of 
gold  raised  during  1889  in  Queensland  and  in  other 
colonies.  Omitting  here  the  hundreds,  and  giving 
only  the  thousands  of  ounces,  the  order  comes  out — 
Queensland,  739  ; Victoria,  614  ; New  Zealand,  203  ; 
New  South  Wales,  113  (nearly);  Tasmania,  33; 
South  Australia,  20;  West  Australia,  15. 

With  some  fluctuations  about  1882,  the  lowest 
point  reached  (172),  the  yield  of  quartz  gold  has 
gone  on  increasing  from  188,000  oz.  in  1877,  to 
728  in  1889  ; while  the  alluvial  has  decreased 
from  164,  in  1877,  to  10  in  1889.  It  is  curious, 
in  connection  with  these  figures,  to  notice  that  the 
number  of  European  quartz  miners  has  fallen  off  529 
during  the  year,  while  the  alluvial  have  increased 
133.  This  probably  is  due  to  finding  fresh  alluvial 
fields  in  remote  parts  of  the  colony.  The  total 
number  of  gold  miners  has  dropped  from  9,491  to 
-8,955  during  the  year,  though  the  gold  yield  has 
increased  257,459  oz.  on  the  previous  year.  This 
may  be  perhaps  accounted  for  by  machinery 
improvements,  and  by  the  fact  that,  of  the  739,000 
oz.  of  total  for  the  year,  Mount  Morgan*  alone 


728,816  ounces. 
10,287  „ 

265,507  tons. 
3.033  >. 
1,079  „ 

1,  *04  „ 

58  „ 

5 2 »» 


* The  Mount  Morgan  mine  is  exceptionally  rich  in  gold 
that  is  quite  pure,  and  exceedingly  finely  divided  in  the  stone. 
The  opinion  of  the  Government  geologist,  Mr.  Jack,  is  that 
Mount  Morgan  was  in  past  geological  ages  a hot  spring  (a 
sort  of  geyser),  which  held  gold  and  other  minerals  in  solu- 


contributed  323,500  oz.,  Charters  Towers  district 
being  in  the  second  place  with  28,000.  Among 
other  figures  given  are  the  following  : — There  are  in 
the  colony  2,212  distinct  reefs  proved  to  be  auriferous, 
and  the  various  gold  workings  cover  a total  area  of 
15,169  square  miles.  There  are  employed  in  gold 
working  497  steam-engines  (6,526  horse-power  total) 
and  164  crushing  machines.  The  returns  of  ozs.  of 
gold  per  ton  are  given  in  averages,  the  highest  being 
of  the  Rockhampton  district,  4.  ozs.  4 dwts. ; 
Palmer,  4 ozs.  1 dwt.  ; Nebo,  3 ozs.  7 dwts ; down 
to  Gayndale,  9 dwts.  only  ; the  total  average  coming 
out  at  1 oz.  17  dwts.  The  prices  fetched  by  gold  per 
ounce  ranged  from  £<\  2s.  (Rockhampton)  to  £3, 
Croydon  being  exceptionally  low  at  £2  us.  5d. 
For  a series  of  years  the  averages  come  out  £3  10s. 
The  amount  paid  to  the  State  Revenue  for  licenses 
brought  ^25,248  in  the  year. 

Some  curious  facts,  illustrating  the  causes  of 
fluctuations  in  returns,  are  given,  e.g.,  in  the  Croydon 
district  the  serious  drought  prevented  the  quartz  raised 
in  1888  from  being  crushed  ; and  even  some  raised  in 
1887  could  not  be  crushed  in  1889. 

In  order  to  answer  in  a satisfactory  way  what  may 
be  expected  to  be  the  future  of  deep  gold  mining, 
the  Government  has  made  an  addition  to  its  diamond 
drills.  It  possessed  three,  but  these  were  of  use 
only  to  the  1,000  feet  depth.  The  have  now  one, 
manufactured  in  Melbourne  at  a cost  of  £2,230, 
which  is  estimated  to  work  to  3,000  feet. 

In  the  “ Gold  Wardens’  ” reports  of  districts  under 
their  charge,  there  are  given  details  of  particular 
mines,  of  machinery  of  different  kinds,  of  accidents, 
of  the  details  of  crushings,  the  name  of  each 
claim,  population,  health,  crime,  &c.  These  reports 
show,  according  to  districts,  great  diversity  in 
advance,  and  in  falling  off  in  the  amount  of  work 
achieved  and  the  results  in  money  return.  These 
occupy  from  p.  25  to  75.  From  p.  75  there  follow 
the  reports  of  mineral  lands  commissioners,  as  dis- 
tinct from  the  gold  workers ; and  one  of  the  reports 
alludes  to  the  prospect  of  copper  mining  taking  high 
rank  in  the  colony.  The  reports  of  inspectors  deal 
with  condition  of  mines  in  regard  to  safety,  ventila- 
tion, See.,  and  show  that,  though  the  mines  are  com- 
paratively recent,  the  supervision  exercised  in  the 
mother-country  is  closely  copied. 

The  legislative  points  touched  on  in  the  report 
proper  include  “ The  Crown  Land  Acts’  1884  to  1886 
Amendment  Act  of  1889,”  one  great  feature  of  which 
is  the  removal  of  the  disability  from  which  miners 
laboured,  by  coming  in  contact  with  pastoral  leases, 
on  questions  of  compensation,  which  was  often 
claimed  at  exorbitant  rates.  It  also  removes  restric- 
tions unintentionally  imposed  by  the  wording  of  the 
1884  Act. 

“The  Mines  Regulation  Act,  1889,’’  improves 
the  safety  of  mines,  as  some  had  “ enjoyed  im- 

tion  ; and  that,  on  the  chemical  precipitation  of  these,  they 
consolidated  into  the  ferruginous  stone  now  worked  for  the 
included  gold. 
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munity  from  official  supervision.”  No  application 
had  been  made  to  convert  coal  “ licenses”  into 
“ leasehold.” 

Changes  have  been  made  in  regulations  for 
prospecting  parties.  Instead  of  being  furnished 
with  horses,  equipmeut,  provisions,  and  firearms, 
the  sum  of  30s.  a week  per  head  is  to  be  allowed, 
and  the  parties  are  not  to  be  more  than  five  or  less 
than  three.  During  the  year,  25  parties  prospected, 
but  with  only  negative  results.  There  are,  however, 
already  more  mineral  fields  known  than  are  being 
fully  worked. 


UTILISATION  OF  SAWDUST  AND 
SNA  VINGS. 

These  practically  waste  substances  are  turned  to 
account  by  M.  Calmant,  of  Paris,  for  the  pro- 
duction of  a finely- divided  vegetable  charcoal, 
which  is  intended  to  be  applied  for  the  removal 
of  unpleasant  flavour  in  ordinary  French  wine, 
otherwise  unsaleable  as  wine,  although  suitable 
for  distillation.  The  charcoal  is  also  available 
as  a filtering  medium,  especially  in  distilleries, 
where  it  is  said  to  be  capable  of  filtering  forty 
times  its  volume  of  alcohol,  whereas  the  vegetable 
charcoal  of  commerce,  gradually  becoming  scarcer 
and  dearer,  and -which  requires  grinding  and  often  re- 
carbonisation, will  only  filter  about  three  times  its 
volume. 

If  not  already  separate,  the  sawdust  of  hard  and 
soft  woods  must  be  separated,  because  the  former 
requires  a heat  of  joo°  Centigrade,  whereas  500° 
Centigrade  suffice  for  carbonising  the  latter.  Car- 
bonisation, which  lasts  about  an  hour,  is  effected 
in  fire-clay,  plumbago  or  cast-iron  retorts,  of  about 
600  cubic  inches  capacity.  But,  previous  to  this 
process,  the  sawdust  must  be  sifted,  first  through  a 
coarse  screen  to  remove  splinters  and  extraneous 
matter,  and  then  through  a fine  sieve,  which  only 
permits  passage  of  the  actual  wood  dust  with  the 
adherent  calcareous  matter.  The  product  of  car- 
bonisation must  again  be  sifted  to  get  rid  of 
this  calcareous  matter  which  has  become  detached 
during  the  process,  when  it  will,  if  the  operation 
has  been  carefully  performed,  resist  the  action  of 
hydrochloric  acid.  Shavings  of  either  hard  or  soft 
woods,  also  kept  separate,  must  be  subjected  to  pre- 
liminary treatment  (which  consists  in  a beating,  to 
detach  the  adherent  dust,  and  then  a high  degree  of 
compression  in  a hydraulic  or  other  press),  when  they 
are  carbonised  in  the  same  manner  as  the  sawdust, 
and  then  ground  in  a mill  to  reduce  them  to  the  same 
degree  of  fineness.  Great  care  must  be  exercised  to 
prevent  the  charcoal  absorbing  moisture  from  the 
atmosphere,  and  with  this  object  it  must  be  enclosed 
in  air-tight  recipients  until  required  for  use. 


General  Notes. 
♦ 


Receipts  of  Paris  Theatres  in  1890.— Ac- 
cording to  a report  in  the  last  number  of  the  Bulletin 
de  Statistique  et  de  Legislation  Comparee  the  gross 
receipts  of  all  the  Paris  theatres  amounted  last  year 
to  ^920,536,  as  compared  with  ^1,285,556  in  1889. 
It  must  be  remembered,  however,  that  the  latter  was 
the  Paris  Exhibition  year,  when  the  receipts  of 
various  places  of  amusement  would  naturally  be 
higher  than  the  average  year.  In  1888  they  amounted 
to  ^920, 280.  During  last  year  the  largest  amount 
realised  by  any  of  the  places  of  amusement  in  Paris 
was  £1 14, 776 — taken  at  the  Opera-house,  a building 
capable  of  holding  2,200  persons.  The  next  in  order 
of  importance  was  the  Theatre  Francais  with 
£l 5,978  ; and  after  it  came  the  Hippodrome  with 
^70,004 ; the  Porte  Saint  Martin,  ^59,292  ; the 
Opera  Comique,  ^56,652  ; and  the  Varietes,  with 
^46,672;  ^39,352  were  taken  at  the  Vaudeville; 
^35,276  at  the  Gymnase ; ,£35,858  at  the  Palais 
Royal;  £28,796  at  the  Bouffes  Parisiens;  and 
£29,706  at  the  Circque  Franconi. 


MEETINGS  OF  THE  SOCIETY. 


Ordinary  Meetings. 


Wednesday  evenings,  at  eight  o’clock  : — ■ 
April  8.— A.  P.  Laurie,  “The  Durability  of 
Pictures  Painted  with  Oils  and  Varnishes.”  \V. 


Holman  Hunt  will  preside. 

April  15. — Wm.  Topley,  F.R.S.,  “ The  Sources 
of  Petroleum  and  Natural  Gas.”  Prof.  Clement  Le 
Neve  Foster,  D.Sc.,  will  preside. 

April  22. s.,—  Sir  Guilford  Molesworth, 
K.C.I.E.,  “ Bimetallism.”  Sir  William  Henry 
Houldsworth,  Bart.,  M.P.,  will  preside. 

April  29.— William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.” 

May  6. — J.E.  Hi  Gordon,  M.Inst.C.E.,“  Recent 
Development  in  the  Public  Distribution  of  Elec- 
tricity.” ' 0 

May  13. — Prof.'  J.  J.  Hummel,  “Fast  and 
Fugitive  Dyes.”'  Sir.  Owen  Roberts,  Treasurer 
of  the  Society,  wflFp reside. 


Cantlor  Lectures. 

- . 1 . t 

Monday  evenings  at  Eight  o’clock 


Hugh  StannUs,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 
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the  Secretary,  John-street,  Adelphi,  London,  IV.C. 


NOTICES. 

♦ 

INDUSTRIAL  HYGIENE. 

Under  the  Benjamin  Shaw  Trust,  the  Council 
have  offered  two  Gold  Medals,  or  two  prizes 
of  £ 20  each,  to  be  awarded  on  the  recom- 
mendation of  the  Executive  Committee  of  the 
Congress  of  Hygiene  and  Demography  (1891), 
for  such  inventions  or  discoveries  of  date  sub- 
sequent to  1885,  exhibited  at  or  submitted  to 
the  Congress,  and  coming  within  the  terms  of 
the  Trust,  as  may  be  considered  worthy  of 
awards.  Under  the  terms  of  the  Trust,  the 
prizes  are  offered  “ for  any  discovery,  inven- 
tion, or  newly-devised  method  for  obviating, 
or  materially  diminishing  any  ribk  to  life,  limb, 
or  health,  incidental  to  any  industrial  occupa- 
tion, and  not  previously  capable  of  being  so 
obviated  or  diminished  by  any  known  and 
practically  available  means.” 

Further  particulars  as  to  the  method  of 
application  for  these  prizes  will  be  published 
later  on. 


Proceedings  of  the  Society. 


A PPL  LED  ART  SECTION. 

Tuesday,  March  24th  ; Sir  Henry  Doulton 
in  the  chair. 

The  paper  read  was — 

THE  USE  OF  CLOISONNE  FOR  DECORA- 
TION IN  ANCIENT  & MODERN  TIMES. 

By  Clement  Heaton. 

The  decorative  art  described  as  cloisonne 
has  been  so  lost  sight  of  in  modern  times  that, 
except  for  the  works  of  art  brought  from  the 


East,  it  might  be  considered  as  practi- 
cally non-existent.  Even  at  the  present 
day  the  word  cloisonne  gives  no  idea  at 
all  to  the  majority,  and  to  the  greater  part 
of  those  who  have  some  idea  of  what  it  is, 
it  recalls  to  mind  only  the  vases  of  China 
and  Japan.  It  is,  therefore,  somewhat  sur- 
prising to  find  that  it  is  one  of  the  very  oldest 
forms  of  art,  and  that  it  has  no  unimportant 
and  local  history,  but  has  been  widely  spread, 
and  has,  moreover,  given  rise  to,  or  greatly 
influenced  other  arts  more  important  than  itself. 

To  trace  its  history  I shall  have  to  make  a 
wide  though  necessarily  brief  review,  but  I 
shall  do  so  from  the  standpoint  of  an  artist 
and  craftsman,  and  not  as  an  archaeologist, 
and  with  the  view  of  showing  what  place 
cloisonne  has  held  as  an  art  in  bygone  days, 
and  how  it  can  be  used  now. 

But  before  tracing  its  history  it  may  be  well 
to  make  clear  the  exact  nature  of  the  work. 
The  French  name  “ cloisonne ,”  meaning  “ en- 
closed work,”  gives  at  once  the  idea  of  its  lead- 
ing characteristic,  which  is  the  use  of  a dividing 
line,  edge,  or  cloison.  This  cloison  forms  a cell 
in  which  coloured  material  is  held,  and  its  sur- 
face forms  a neutral  line  between  the  various 
colours.  This  edge  may  evidently  be  produced 
in  several  ways.  Thus  a ribbon  of  metal  may 
be  bent  and  soldered  down  to  a ground,  which 
gives  a cloisonne  proper ; if,  instead  of  a 
ribbon,  an  ordinary  round  wire  be  used  we  get 
a filigree,  or  enamelled  filigree  if  enamel  is 
introduced.  Again,  a surface  of  material  such 
as  metal,  stone,  wood,  &c.,  may  be  dug  into, 
and  the  ground  cut  away,  leaving  the  edges 
standing.  This  gives  a chamfileve.  The 
cloisonne  gives  as  result  fine  even  lines,  and  a 
delicate  effect ; the  chamfileve  strong  variable 
lines,  and  a rich  effect.  In  thin,  ductile,  or 
plastic  material,  hollows  and  edges  may  be 
formed  by  depressing  and  elevating  the  sur- 
face, the  hollows  being  afterwards  enamelled  ; 
or  moulds  may  be  made  with  cells  prepared  to 
receive  colour  filling.  In  the  case  of  earthen- 
ware, fillets  of  clay  can  be  attached  to  the 
ground,  and  enamel  floated  between  the  lines. 

These  various  ways  of  forming  an  inlay  v.’itli 
dividing  lines  to  fields  of  colour,  may  be  all 
classed  under  the  system  of  cloisonnage.  Other 
forms  of  inlay  approach  very  closely  to  this 
work,  as  intagliatura,  niello,  intarsia,  damas- 
cening, and  boale  work.  And  the  decorative 
effect  of  the  cloison  has  often  been  copied  in 
enamelled  earthenware  and  painting. 

Into  the  spaces  so  formed  colour  is  intro- 
duced, and  this  in  a variety  of  ways.  The 
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oldest  form  is  the  insertion  of  pieces  of  fine 
stone,  &c.,  cut  to  shape,  and  inlaid  or 
enchasse\  coloured  cements  and  encaustics 
were  also  used  at  an  early  date  ; and  lastly, 
long  after  the  system  of  cloisonnage  had  been 
established — probably  over  a thousand  years 
after — vitreous  enamel  was  used  as  a filling. 
The  use  of  enamel,  then,  is  far  from  being 
indispensable  to  produce  a cloisonne , and 
cloisonne-enamel  is  only  one  section  of  the 
art,  as  vitreous  mosaic  is  of  mosaic. 

The  artistic  effect  produced  by  any  of  these 
methods  is  essentially  decorative.  It  yields  a 
flat  and  coloured  surface,  with  the  colours 
divided  by  lines  of  some  metallic  or  neutral 
material ; and  this  division  and  blending  of 
the  colours  is  so  eminently  beautiful,  that  it 
has  influenced  design  in  other  arts  to  a remark- 
able extent. 

It  is  natural  that  personal  adornments,  and 
the  embellishments  of  arms  and  implements, 
should  have  been  the  first  things  to  which 
civilised  people  have  turned  their  attention  ; 
and  it  seems  that  the  blending  of  precious 
metals  with  colour,  in  the  form  of  chamftleve 
or  cloisonne  has  been  one  of  the  earliest  pro- 
ducts in  art ; and  this,  as  the  most  precious 
work  known  to  the  possessors,  has  afterwards 
been  copied  in  other  materials,  and  has  in- 
fluenced early  forms  of  both  painting  and  archi- 
tectural ornament. 

We  must  therefore  clearly  distinguish  be- 
tween cloisonne , as  limited  to  jewellery  and 
as  applied  to  decoration,  either  in  the  form  of 
inlay,  or  the  system  of  design  based  upon  it. 

Some  few  years  ago  a piece  of  Damascus 
enamelled  work  suggested  to  me  that  cloisonne 
would  form  a beautiful  medium  for  the  decora- 
tion of  walls,  and  since  that  time  I have 
worked  out  a system  of  cloisonnage  for  this 
purpose,  and  have  lately  been  able  to  trace  the 
use  of  it  for  decoration  in  ancient  times  as  I 
will  describe. 

The  atmospheric  condition  of  modern  life 
in  England,  especially  in  towns,  demands  the 
use  of  a decoration  of  a permanent  character, 
and  the  system  of  cloisonnage , of  all  materials 
for  decoration,  affords  that  sense  of  unity 
of  effect  so  necessary  in  decoration,  as  its 
structure,  while  fully  in  evidence,  enhances  and 
assists  the  beauty  of  the  work  and  does  not  de- 
tract from  it.  The  division  of  colours  by  a line 
of  neutral  material,  especially  when  of  metal, 
is  of  the  greatest  artistic  value,  and  blends 
and  separates  them  at  the  same  time  ; thus  the 
contrast  between  the  curved  sinuous  line  and 
the  field  of  colour  is  most  agreeable.  The  use 


made  of  it  by  the  Greeks,  and  in  the  Persian 
friezes  in  the  Louvre,  is  evidence  enough  of  this. 

I have  been  working  on  cloisonne , and 
using  an  encaustic  filling.*  The  cloisons  are 
usually  about  a quarter  of  an  inch  deep,  and 
are  soldered  on  to  a metal  ground,  and  the 
encaustic,  hardened  by  the  addition  of  75  per 
cent,  or  more  of  marble-powder,  is  pressed 
into  the  cells,  and  compressed  into  a hard 
mass,  and  finally  polished  down.  Plates  as 
large  as  8 feet  by  3 feet  can  be  made  by  this 
method,  and  any  degree  of  fineness  or  vigour 
arrived  at.  Plates  can  be  placed  side  by  side 
and  so  any  extent  of  surface  covered.  The 
colour  is  given  by  the  addition  of  pigments,, 
which  permeate  the  mass  of  encaustic  while 
being  made. 

But  where  encaustic  is  not  suitable,  other 
means  of  arriving  at  the  result  may  be  adopted  ; 
and  with  enamel,  encaustic,  glass  inlay, 
cement,  and  beton  of  coloured  marbles,  a range 
of  materials  is  at  hand  to  meet  the  exigencies 
of  varying  conditions.  In  some  cases,  the 
thin  even  line  given  by  the  cloison  may  be  an 
objection,  and,  in  that  case,  chamfileve  would 
be  substituted,  or  parts  may  be  in  one  and 
parts  in  the  other.  As  I have  already  shown  > 

* I was  led  to  attach  value  to  encaustic  from  the  following 
testimonies  : — 

Linton  writes — “ So  important  was  wax  considered  by  the 
Greeks  as  the  chief  protector  of  their  works  of  art,  that  the 
word  ‘ wax  ’ wras  frequently  used  to  denote  the  picture  itself — 
it  was  used  mixed  with  resin.” 

Prof.  Tingray  writes — “ Greece  might  still  boast  of  the 
masterpieces  of  encaustic  from  the  hands  of  Polygnatus  of 
Thasos,  had  they  not,  after  centuries  of  admiration,  become 
the  subject  of  envy  to  the  Roman  Praetors,  who  caused  them 
to  be  transported.” 

Montabert  gives  a list  of  colours  which  are  not  permanent 
in  oil,  but  which  can  safely  be  used  in  a wax  medium. 

Sir  Charles  Eastlake  writes — “ The  tendency  of  wTax,  when 
mixed  with  resin,  is  to  check  the  tendency  to  glow  when 
exposed  to  the  highest  natural  temperature,  and  to  prevent 
the  cracking  of  the  surface.  Wax  itself  has  no  tendency  to- 
crack.” 

Mr.  Standage  said  he  considered  the  permanency  o 
colours  to  be  increased  a hundred-fold  when  protected  by  an 
encaustic  medium. 

And  these  opinions  seem  fully  borne  out  by  examples- 
Linton  quotes  the  case  of  decoration  in  subterranean  cham- 
bers, which  were  as  perfect  when  discovered  in  the  last  century 
at  Stabise,  as  when  executed,  nearly  2,000  years  ago. 

Statues  discovered  on  the  Acropolis  at  Athens,  in  1886, 
retained  their  painted  ornaments  in  encaustic  after  nearly 
3,000  years’  burial.  The  colour  separated  off  from  the  marble 
when  exposed  to  the  air,  but  the  pigment  was  still  preserved. 

Mr.  Flinders  Petrie  has  discovered,  recently,  at  Hawara, 
many  examples  of  encaustic  painting,  and  he  examined  the  his- 
tory of  its  use.  He  says  it  has  an  advantage  over  oil,  in  that 
wax  allies  itself  with  all  colours,  and  does  not  crack  or  flake 
off,  and  preserves  the  material  on  which  it  is  laid  against  dust 
and  damp. 

The  whole  surface  of  the  marble  in  buildings  was  covered 
by  the  Greeks  with  wax,  to  give  warmth  of  effect,  and  this 
has  had  much  to  do  with  preserving  the  marble. 
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cloisonnage  is  an  art  with  various  render- 
ings ; and  one  has  to  use  it  with  a proper  dis- 
crimination of  what  is  fitting  for  any  given 
occasion.  But  this  necessitates  a long  appren- 
ticeship, and  much  unfruitful  experiment, 
before  sufficient  experience  has  been  gained ; 
and  advance  has  only  been  made  by  meet- 
ing a long  succession  of  difficulties,  many  of 
which  were  technical  and  mechanical.  Many 
more  were  questions  of  design  and  artistic 
treatment,  and  I have  pleasure  in  acknowledg- 
ing the  assistance  received  by  me  from  the 
criticisims  of  Mr.  Frederic  Shields  and  Mr. 
Starkie  Gardner,  in  dealing  with  these.  In 
reviving  an  art  such  as  this,  one’s  knowledge 
grows  from  day  to  day  ; and  I should  like  to 
say,  that  even  yet,  whatever  has  been  done, 
does  not  demonstrate  all  that  is  possible,  and 
must  notbe  taken  as  a final  expression  of  the  art. 

The  facility  for  dealing  with  the  metallic 
portions  of  the  work  has  been  largely  increased 
by  an  association  with  Mr.  Starkie  Gardner’s 
metal  working  and  with  the  various  means  at 
our  disposal,  we  are,  therefore,  again  able  to 
work  on  the  lines  suggested  by  the  workers  of 
the  past. 

History  of  Cloisonnage. 

Egypt. 

The  history  of  cloiso?mage  begins  on  the 
banks  of  the  Nile  in  the  dim  light  of  Egyptian 
civilisation.  When  Athens  and  Rome  were 
yet  unbuilt,  the  arts  of  working  in  metal  were 
known  in  the  land  of  the  Pharoahs,  and  thirty 
centuries  before  our  era  cloisonne  jewellery 
appears  to  have  been  already  perfected,  and 
its  use  was  continued  through  several  dynas- 
ties. A statue  in  wood,  found  at  Memphis, 
and  said  to  date  3426  B.c.  has  the  eyes  laid  in 
hard  material  and  bronze  lines.  The  mummy 
case  of  King  An-Antef  in  the  British  Museum 
is  similarly  treated. 

Fig.  1. 
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Egyptian  Cloisonne  Jewel. 


Cloisonnage,  among  the  Egyptians,  was 
made  not  only  in  gold,  but  in  bronze,  stone, 
porcelain,  wood,  and  ivory.  The  mere  enume- 
ration of  the  materials  used,  shows  that  it  held 
no  isolated  place  in  their  art.  It  entered  indeed 
into  the  decoration  of  many  kinds  of  work,  and 
must  have  been  held  in  the  highest  esteem. 


The  proof  of  this  is  found  in  the  fact  that  it 
held  the  place  of  honour  in  the  adornment  of 
the  dead.  Nowhere  were  the  dead  so  pro- 
foundly reverenced  as  in  Egypt,  where  it  was 
a current  belief  that  the  eternal  existence  of 
the  soul,  which  so  much  occupied  their 
thoughts,  was  connected  with  the  conserva- 
tion of  the  body.  The  ritual  of  the  dead  pre- 
scribed that  certain  ornaments  should  be  placed 
with  the  deceased,  and  the  pectoral  was  the 
chief  of  these.  These  pectorals  remain  in  great 
number,  and  are  in  the  form  of  hawks  and  other 
emblems,  sometimes  in  cloisonne  of  gold,  but 
mostly  in  chamjleve  of  less  costly  material;  and 
these,  after  remaining  in  the  darkness  and 
silence  of  the  tomb  while  the  long  roll  of 
history  was  being  enacted,  are  at  last  exposed 
to  view  in  our  collections.  The  finest  of  these 
are  at  Boulaq,  where  that  found  on  the  body  of 
Queen  Aah-Hotep,  dated  1703  B.C.,  is  one  of 
the  glories  of  the  collection.  Another  of  great 
beauty,  found  in  the  tomb  of  Rameses  II.,  the 
oppressor  of  the  Hebrews,  is  at  the  Louvre*, 
and  there  is  a gold  hawk  in  London. 

Besides  the  pectorals,  bracelets,  necklaces*. 
&c.,  were  made  in  cloisonne , and  the  kings 
are  represented  as  wearing  such.  The  fine 
pair  of  bracelets  at  the  British  Museum  are  in 
gold  and  lajbis  lazuli  and  blue-lime  cement, 
with  figures  modelled  in  low  relief. 

We  find  cloisonnage  also  worked  in  wood 
and  ivory,  which  has  been  gilt.  It  was  used; 
for  spoons,  boats,  and  all  manner  of  objects., 
There  is  a winged  figure  in  Jermyn- street 
Museum,  in  wood,  with  inlaid  wings. 

The  system  was  also  extended  to  architec- 
tural decoration.  The  great  hawks  and  winged 
lions  over  the  entrances,  as  at  Karnak,  are 
cut  out  and  coloured  in  a way  that  pro- 
duces a chamfileve and  the  vertical  coloured' 
lines,  so  often  found  on  the  cornices  are 
treated  in  the  same  way.  It  seems  natural  to 
suppose  that  these  hawks,  &c.,  were  copied 
from  the  golden  emblems  in  cloisonne  jewellery- 
worn  on  the  person.  And  this  the  more 
that,  in  many  examples,  we  find  in  the 
mummy  cases  at  the  British  Museum,  scrupu- 
lously exact  imitations  in  painting  of  the 
different  kinds  of  cloisonne  jewels  formerly 
on  the  mummy  within.  The  eyes,  too,  of  the 
painted  figures  are  certainly  often  copied  from 
the  inlaid  bronze  eyes  found  in  some  examples, 
and  this  explains  their  peculiar  drawing. 

I mention  this  particularly,  because  it  is  the 
first  instance  of  the  influence  of  cloisonnage 
on  ornamental  design,  and  this  has  occurred 
again  in  other  times. 
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At  the  British  Museum  are  also  found 
parts  of  stone  columns  treated  as  a champ - 
leve,  inlaid  with  coloured  porcelain,  and 
two  capitals  are  in  bronze,  which  are  true 
champleves,  and  have  been  inlaid  with  blue- 
lime  cement,  part  of  which  remains.  These 
may  have  been  parts  of  the  light  wood  and 
metal  architecture  represented  in  paintings, 
and  in  which  the  design  is  just  that  suitable 
for  cloisonnage. 

It  is  evident,  therefore,  that  in  Egyptian  art, 
the  oldest  art  in  the  world,  cloisonnage  was 
deeply  seated,  and  I think  much  of  the 
technique  of  Egyptian  drawing  will  be  found 
to  be  due  to  the  fact  that  the  artist  was 
thinking  of  inlay,  rather  than  looking  directly 
at  nature. 

The  use  they  made  of  it  for  capitals  and 
columns  is  suggestive  of  what  might  be  done 
again.  Mr.  Aitchison  said  the  other  day,  “we 
especially  want  to  give  the  new  materials  em-  I 
ployed,  particularly  iron,  some  vigorous  stamp 
of  architectural  beauty, ” and  may  it  not  be 
that  by  returning  to  the  source  which  has 
already  yielded  so  much,  new  ideas  may  yet  be 
gathered,  and  that  the  masculine  vigour  of 
early  art  may  yet  have  a lesson  for  us  ? 

Assyria. 

If  from  the  Nile  we  pass  to  the  banks  of  the 
Tigris  and  Euphrates,  we  find  the  Assyrians 
and  Chaldeans  also  making  use  of  cloisonnage. 
Though  the  absence  of  tombs  deprives  us  of 
any  such  record  from  actual  remains,  as  in 
Egypt,  inscriptions  supply  the  void  in  great 
measure.  It  is  sad  to  find  these  recount  the 
ferocious  cruelty  of  the  monarchs,  as  well  as 
their  magnificence  in  decoration.  We  learn 
how  captives  were  exposed  before  the  great 
bulls  and  flung  into  the  fosse,  eaten  by 
dogs,  wild  beasts  and  birds  of  prey,  “ to 
rejoice  the  great  gods  ! ” at  the  same 
time  that  we  learn  the  magnificence  and 
sumptuousness  of  the  palaces.  Mr.  Charles 
de  Linas,  who  has  minutely  investigated  the 
history  of  cloisonne  jewellery,*  cites  several 
inscriptions.  It  is  recorded  that  in  Chaldea 
statues  were  draped  with  gold  incrusted  with 
precious  stones ; and  Mr.  de  Linas  conside  rs,  as 
the  result  of  his  inquiry,  that  within  the  temples 
were  plates  of  metal  or  stone,  inlaid  with 
figures  in  coloured  stones,  and  that  the  figures 
on  the  exterior  in  enamelled  bricks  were  copies 
of  this  inlaid  work,  the  enamels  representing 
the  material  employed— yellow,  the  gold ; 

* “ Les  Origines  dc  1 Orfevrerie  Cloisonnee.”  A perfect 
oreliouse  of  facts. 


white, ^ silver ; red,  cornelian;  blue,  lapis 
lazuli , &c.  The  drawing  of  these  figures  is 
such  as  to  lead  me  to  think  any  other  origin 
than  that  of  inlay  is  impossible.  The  semi- 
circular frieze  over  an  entrance  arch  at 
Nineveh,  of  which  a drawing  is  given  (Fig.  2), 
is  an  example  of  this. 

The  use  of  gold  and  precious  materials  was 
lavish  ; and  this  is  the  more  easy  to  understand, 
when  it  is  remembered  that  gold  was  valued  in 
those  early  times  precisely  for  its  decorative 
qualities,  and  was  not  used  for  money,  and 
that  stores  of  this  metal  were  exracted  from 
every  conquered  foe.  An  inscription  (604  B.c.) 
mentions  a cupola  covered  with  gold,  and  a 
temple  enamelled  and  covered  with  gold. 

Fig.  2. 


Enamel  is  recorded  as  having  been  stored 
up  in  the  royal  treasuries  as  a precious  sub- 
stance, and  it  would  be  interesting  to  know 
whence  this  enamel  came. 

If,  from  the  inscriptions,  we  turn  to  the  re- 
mains, we  find  represented  in  the  wall- 
carvings,  jewels,  dagger  handles,  and  other 
personal  objects,  and  the  sacred  tree— so 
designed  that  they  could  certainly  be  exe- 
cuted in  cloisonne;  and  types  of  design, 
which  would  be  natural  for  such  work, 
are  found  in  ornament,  whether  it  be  em- 
broidery, painted  work,  or  enamelled  brick. 
I cannot  but  think  that  here  also,  as  in 
Egyyt,  the  origin  of  much  of  the  ornament 
is  to  be  found  *in  cloisonne.  The  records 
in  the  inscriptions  of  the  use  of  metal,  ivory, 
and  precious  stones  in  architectural  decoration 
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is  quite  in  accord  with  existing  remains,  though, 
of  course,  little  metal  work  has  survived 
destruction. 

M.M.  Perrot  and  Chipiez*  show  that  wooden 
columns  covered  with  metal  'were  used  in 
Assyria,  and  the  volute  is  mentioned  as  origi- 
nally being  in  metal.  Theonly  Assyrian  columns 
discovered  show  a bulbous  form  of  capital  and 
base,  in  stone,  evidently  copied  from  a metal 
original,  with  raised cloisons  as  the  only  decora- 
tion. Place  found  remains  of  wooden  shafts 
covered  with  bronze  and  gold  scales. 

Furniture  was  made  in  metal,  and  with  great 
luxury,  as  in  the  Book  of  Esther  we  read  of 
gold  and  silver  furniture  in  the  palace  of  the 
king.  The  bronze  thrones,  &c.,  at  the  British 
Museum  from  Van  in  Armenia,  show  numbers 
of  cells  made  in  the  bronze  for  the  purpose  of 
a colour  inlay,  and  ivory  slabs  were  also  let 
into  spaces  provided. 

The  stone  pavement  slabs  under  the  entrance 
arches,  which  were  of  great  size,  were  really  a 
champleve  in  stone.  Three  of  these  are  in  the 
Assyrian  basement  room.  An  examination  of 
them  shows  the  surface  to  have  been  cut  away 
to  receive  a colour-filling,  part  of  which  still 
remains.  M.  Perrot  considers  the  design  of 
these  more  judicious  and  better  conformed  to 
the  rules  of  art  than  the  Roman  mosaic.  They 
are  suggestive  of  the  beautiful  use  which  could 
be  made  of  cloisonne  for  pavements  at  the 
present  day.  Two  slabs  were  made  in  this 
way  for  St.  Mary’s,  Stamford.  Curved  lines 
and  the  spiral  predominate ; and  here,  as 
well  as  in  the  painted  work  and  enamelled 
bricks,  I infer,  has  been  derived  from  metal- 
work. 

I have  now  only  to  mention  the  beautiful 
ivories  from  Nimroud.  These  were  found  in 
great  numbers,  and  often  repeated,  and  must 
have  formed  part  of  the  decoration  of  the  halls. 
Part  of  these  come  from  Phoenicia,  and  they 
are  of  the  greatest  interest  in  connection  with 
our  subject,  because  they  are  evidently  a con- 
tinuation of  the  Egyptian  tradition,  and  are  of 
champleve  in  association  with  relief.  The 
spaces  cut  out  have  been  filled  in  with  lapis 
lazuli  and  other  colours,  and  parts  gilt,  and 
the  design  is  such  as  to  suggest  that  they  are 
derived  from  the  metallic  work.  I shall  refer 
to  these  again  in  speaking  of  Phoenicia. 

But  before  passing  westwards  to  Phoenicia, 
it  will  be  better  to  continue  the  history  in  the 
East  down  to  our  own  times,  as  Oriental  art  has 
really  continued  much  on  its  original  lines,  and 


* “ L’Art  dans  TAntiquite.” 


has  never  lost  sight  of  the  true  principles  of 
polychromatic  decoration.  The  East  has  been 
therefore  a sort  of  reservoir  of  influence  for 
Western  art,  which  has  again  and  again  re- 
ceived a renewal  of  principles  of  decoration 
therefrom. 

Persia  and  the  East  to  our  own  Day. 

After  the  overthrow  of  the  Assyrians,  the 
Persians  kept  up  the  traditions  of  enamelling 
on  brick,  and  it  is  to  them  we  owe  the  grand 
series  of  works  in  low  relief  and  enamel  from 
the  palaces  of  Darius  and  Artaxerxes  Mnemon 
at  Susa,  now  in  the  Louvre.  One  of  these  friezes 
is  twelve  yards  long  by  eleven  feet  high,  in  per- 
fect preservation,  with  a procession  of  archers 
in  profile,  and  bands  of  ornament.  Another  is  a 
frieze  of  lions,  with  ornament  above  and  below. 
Mr.  Aitchison  says  of  these  that  “ they  have 
not  only  enlarged  the  minds  of  every  visitor  in 
the  Louvre,  and  have  given  an  almost  unique 
lesson  in  monumental  colouring,  but  have  also 
given  an  impetus  to  that  beautiful  branch  of 
art,  enamelled  pottery.  All  the  roofs  of  last 
year’s  exhibition  at  Paris  were  resplendent 
with  colour,  wholly  due  to  the  exhibition  of 
these  enamelled  friezes.” 

Their  effect  is,  indeed,  of  striking  beauty — 
a harmony  of  soft  blues,  greens,  and  yellow's, 
with  a little  white  and  dark  brown.  The  whole 
treatment  is  that  of  a cloisonne,  the  outlines 
being  fillets  of  clay,  separating  the  enamel, 
and  reflecting  lines  of  light. 

Cloisonne  jewellery  was  in  use  in  the  3rd 
and  4th  centuries  A. D , in  the  neighbourhood 
of  Perim,  and  appears  to  have  been  a survival  of 
the  Assyrian  tradition.  In  any  case,  the  Grasco- 
Bactrian  armlet  at  South  Kensington  shows  the 
use  of  gryphons  very  similar  to  the  old  Assyrian 
type  of  winged  figure.  At  the  present  day  a 
beautiful  form  of  cloisonne  is  used  for  belts  and 
horse  trappings  in  Northern  Persia — silver 
cloisons  set  with  turquoise.  In  modern  Persia, 
champleve  enamel  has  been  in  use,  and  in 
the  tile  work,  as  at  Ispahan,  the  principle  of 
cloisonnage  is  strongly  marked. 

India. 

In  Indian  art  cloisonnage  is  fully  in  evidence. 
We  find  enamels  of  Jeypore  of  both  cloi- 
sonne and  champleve , and  the  lac-inlaid  brass 
work  from  Moradabad  is  a champleve  of  a 
most  beautiful  kind.  Jewellery  is  made 
of  enamelled  champleve,  and  bowls  and  other 
large  objects  are  also  made  in  it  at  Kangra 
and  Cashmir.  A specially  beautiful  associa- 
tion of  gold  and  enamel  is  made  at  Pertubghur 
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for  jewellery;  saw-pierced  gold  plate  being 
embedded  on  the  clearest  possible  copper- 
green  enamel.  This  system  seems  to  have 
been  copied  in  Venice.  The  Guthrie  collection 
at  the  Indian  Museum  shows  a series  of 
examples  of  jade  inlaid  with  gold  and 
jewels.  The  work  in  copper  and  bronze 
shows  the  extensive  use  of  the  raised  edge, 
and  the  same  principle  is  carried  into  the 
architectural  ornament.  The  resemblance 
between  this  and  the  Ionic  Greek  work  is 
startling,  and  examination  shows  it  is  due  to 
the  principle  being  the  same,  while  the  design 
is  different ; the  system  in  both  being  the  use 
of  a raised  edge  and  concave  surfaces.  The 
Jeypore  folio  of  architectural  ornament  fully 
illustrates  this,  and  actual  examples  in  the 
entrance  court,  especially  the  facade  of  a 
house  from  Bulandzhaha.  Here  we  find,  also, 
the  use  of  pierced  stone  lattice  work,  which  is 
so  characteristic. 

In  Burmah  the  cloisoitne  principle  is  pre- 
dominant, and  the  two  cones  from  the  Palace 
show  the  actual  use  of  cloisonne  and  gems. 
But  the  principle  is  so  coarsely  applied,  that 
it  is  of  little  further  interest. 

China. 

Passing  to  China,  we  find  the  principle  has 
been  introduced,  and  has  struck  deep  root. 
It  was  perhaps  imported  with  Buddhism  from 
India,  as  cloisonne  vessels  were  reserved  for 
sacred  uses.  It  was  at  its  greatest  develop- 
ment there  about  1450,  after  which  period  it 
was  somewhat  neglected,  but  again  came  into 
favour  under  the  Tai-thsing  dynasty.  The 
works  of  this  period  are  paler  than  the  earlier 
ones.  It  is  said  that  one  of  the  Emperors 
worked  at  it  himself,  as  Louis  XVI . did  at  lock- 
making. It  was  then  entirely  neglected,  and 
was  revived,  through  European  demand,  of 
late  years,  the  traditions  never  having  been 
quite  lost. 

Japan. 

The  Japanese  received  their  tradition  of 
cloisonne  enamel  through  the  Corea.  While  in 
India  the  tendency  is  to  champleve,  in  China 
and  Japan  it  is  as  much  towards  cloisonne. 
The  oldest  Japanese  works  are  decorative  and 
vigorous  in  character,  dark  in  colour,  with 
green  predominating.  The  cloisons  are  well 
marked,  and  the  forms  such  as  naturally  arise 
in  the  bending  of  the  metal  lines. 

Their  modern  work  has  been  carried  to  a 
perfection,  which  I do  not  think  possible  to  be 
surpassed,  and  which,  from  a technical  point 


of  view,  puts  every  other  production  of  this 
work  in  the  background.  The  delicacy  is  micro-  1 
scopic,  and  the  mastery  over  the  technique 
of  the  enamel  really  wonderful ; but  still  we 
prefer  the  older  works,  and  feel  that  the  Japan- 
ese are  losing  the  true  value  of  the  material,  ! 
and,  like  the  Limoges  enamellers,  seeking  to  j 
make  a purely  decorative  and  ornamental  art  j 
a vehicle  of  representation  for  which  it  is  not 
fitted.  On  the  other  hand,  they  have  worked 
out  schemes  of  soft  and  neutral  colouring, 
which  show  what  possibilities  are  latent  in  the  I 
system  for  modern  use.  The  latest  develop-  ! 
ments  are,  the  use  of  aventurine,  and  a scheme 
of  design  on  a blue  black  background,  which 
is  one  of  the  loveliest  forms  I have  yet  seen,  j 
This  constitutes,  the  present  day  develop-  | 
ment  of  traditions  which  commenced  in 
Egypt  nearly  50  centuries  ago,  and  which  have 
been  in  use  ever  since.  The  little  Japanese  we 
lately  saw  at  work  in  London  is  a modern  repre- 
sentation of  the  ancient  worker  on  the  Nile, 
whose  ashes  have  long  mingled  with  the  desert 
earth,  but  whose  works  yet  remain. 

Returning  West,  to  pick  up  the  thread  where 
we  left  it  at  Assyria,  we  find  the  Phoenicians 
on  the  shores  of  the  Mediterranean.  They 
were  allied  with  the  Chaldeo-Assyrians  by 
origin,  and,  as  the  great  commercial  entre- 
preneurs of  the  day,  were  in  constant  com- 
munication with  neighbouring  peoples,  and 
copied  their  art  and  that  of  Egypt,  and 
spread  these  mingled  traditions  in  the  West 
in  the  course  of  their  trading.  One  of 
their  centres,  Cyprus,  was  the  meeting-place 
of  many  currents,  and  here  we  find  the  art  of 
Greece  in  contact  with  Eastern  art.  De 
Cesnola  has  here  found  a cloisonne  bracelet, 
and  enamelled  filigree  brooches  of  Phoenician 
work.  This  bracelet  is  in  the  Egyptian  style, 
but  with  an  Assyrian  element  introduced. 
This  one  piece  is  sufficient  to  show  that  they 
made  cloisonne  ; and  the  ivories  found  at 
Nimroud,  as  I have  already  said,  suggest  by 
internal  evidence  that  they  were  designed  on 
the  lines  suggested  by  the  metal  cloisons. 

The  Phoenician  stone  capitals  found 
at  Cyprus,  and  illustrated  by  Perrot  and 
Chipiez,*  have  motives  borrowed  from  this 
ivory  work,  showing  how  stone  forms  were 
borrowed  from  the  champ  lev  e ; and  again, 
a very  early  type  of  Ionic  capital,  illustrated 
in  the  same  work,  shows  a transition  from 
these  Cypriote  capitals,  so  that  it  would  seem 
as  if  the  Ionic  capital  is  based  through  this 

* “ L’ Art  dans  l’Antiquite.”  Vol.  III. 
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medium  on  the  cloisonne  jewellery.  A 
parallel  case  is  the  sarcophagus  found  by  De 
Cesnola,  which  shows  a form  of  antefiscal 
ornament  half-way  between  the  ivory  chamj- 
leve  and  the  later  Greek  form. 

The  Hebrews. 

It  will  be  remembered  that  Solomon  had  Phoe- 
nician workmenfrom  Tyre  when  he  was  building 
the  Temple.  From  the  fact  that  the  Phoenicians 
used  cloisonnage , we  may  infer  that  it  would 
probably  be  used  in  the  Temple  ; and  from  the 
descriptions,  and  from  the  fact  that  the 
Hebrew  word  translated  “carve,”  means  to 
cut  or  engrave  (Smith’s  “ Dictionary  of  the 
Bible”),  in  the  accounts  given,  I am  led  to 
think  it  certainly  was  used  there  ; but  as  no 
remains  exist,  it  would  take  too  long  to  pursue 
speculations  on  this  subject. 

Greece. 

If  we  pass  across  the  Ionian  Sea  to  the 
sunny  land  of  Greece,  we  find  evidence  of  the 
cloisonnage  system  being  known  to  the  Greeks. 
In  the  archaic  work  of  Mycenae  and  Tiryns 
the  peculiar  spiral  ornament  found  on  the 
stone  pillar  at  Mycenae  and  other  places, 
which  Fergusson  regretted  we  did  not  know 
more  of,  has  now  had  its  origin  cleared  up  by 
the  discoveries  of  Schliemann.  It  is  evidently 
a copy  in  stone  of  a purely  metallic  ornament. 

Mycenae  was  a powerful  fortress  on  a rock 
rising  out  of  a level  plain,  and  the  royal 
residence  of  a warrior  race,  who  loved  architec- 
tural beauty  and  personal  adornment.  Armour, 
weapons,  and  utensils  were  of  precious 
material,  and  most  delicate  and  graceful 
workmanship.  The  palace  was  rich  in  colour, 
bronze,  and  alabaster. 

The  tombs  of  the  royal  occupants  have  held 
the  treasures  now  well  known,  which  are 
largely  of  gold  and  bronze,  and  here  we  find 
the  spiral  lines  and  raised  edges  from  which 
the  ornament  on  the  stone  work  was  derived. 
A sceptre  in  cloisonne  of  gold,  inlaid  with 
rock  crystal,  was  also  found. 

The  timbers  of  the  buildings  and  the  doors 
were  encased  with  plates  of  bronze,  and  slabs 
of  alabaster,  inlaid  with  glass  and  richly 
carved,  decorated  the  vestibule  at  Tiryns. 
Metal  plates  were  also  used  to  cover  the  vault 
of  the  tombs  of  Attrius  and  others.  It  is 
generally  admitted  that  early  Greek  work  was 
largely  metallic,  and  the  descriptions  in  Homer 
refer  to  the  use  of  metal  decorations.  This  use 
of  metal  led  to  the  use  of  an  edge  rather  than 
to  relief. 


In  the  fully  developed  Greek  art  we  find  the 
goldsmith’s  work  still  carrying  out  the  same 
idea.  It  is  of  filigree  work  and  repousse , with 
enamel  colour  used  with  the  greatest  restraint, 
and  just  enough  in  quantity  to  give  contrast  to 
the  gold.  The  work  is  so  refined  and  beautiful, 
so  right  in  scale  compared  to  the  human  figure, 
that  one  cannot  imagine  it  to  be  surpassed ; 
and  we  can  guess  what  it  must  have  looked 
like  when  adorning  some  lovely  Greek.  In 
later  work  this  restraint  and  refinement  dis- 
appear. Enamelled  filigree  is  still  made  by 
hereditary  Greek  smiths,  who  have  kept  up 
the  tradition  of  the  ancient  Greeks. 

The  bronze  work  shows  the  constant  use  of 
an  edge  in  contrast  with  broad,  rounded  sur- 
faces, and  damascening  with  silver  and  gold. 

If  from  the  metal  work  we  turn  to  the  Greek 
architectural  ornament,  we  find  the  same  feel- 
ing prevailng.  I have  already  mentioned  the 


Fig.  3. 


Greek  Entablature  suggesting  Cloisonne 
Treatment. 

Ionic  capital  and  the  antefiscal  ornament. 
In  Ionic  work,  as  at  the  Erechtheium,  we  find 
further  evidences  of  the  cloison  principle.  The 
plaited  moulding  of  the  capital  was  inlaid 
with  coloured  glass,  as  shown  by  Hittorf.  The 
whole  of  the  carving  shows  the  use  of  the 
edge,  as,  for  instance,  in  the  frieze,  where 
the  flower  ornament  is  an  edge  about  half 
an  inch  wide,  on  a sunk  ground,  and  this 
edge  is  again  grooved  on  it’s  surface,  so 
as  to  produce  yet  other  lines.  The  same 
character  marks  the  egg  and  dart,  and 
other  mouldings  above  the  frieze.  If  these 
were  gilt,  and  the  background  coloured,  as 
seems  was  the  case,  the  effect  would  have  been 
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that  of  a cloisonne , full  of  sparkling  light  and 
colour. 

In  Doric  work  the  painted  ornaments  on  the 
moulding  are,  in  design,  quite  a cloisonne.  I 
have  drawn  out  full-size  mouldings  from  the 
Propylsea  and  the  Parthenon,  from  data  given 
by  Mr.  Penrose  in  his  work,  and  a part  of  the 
ceiling  design,  and  it  will  be  seen  how  the 
sumptuousness  of  the  colour*  is  still  full  of 
grace  and  refinement,  due  to  the  gold  dividing 
lines.  These  coloured  parts,  far  from  hiding 
the  beauty  of  the  marble,  would  add  to  it  by 
contrast.  Whatever  may  be  thought  of  Greek 
polychromatic  decoration,  which  has  been  the 
subject  of  so  fierce  a controversy,  one  thing 
is  certain,  that  they  did  use  colour  at  the 
finest  period,  and  they  designed  it  on  the 
principles  of  cloisonnage.  If  at  a later  time 
they  discontinued  it,  it  was  contemporaneously 
with  a decline  in  their  art. 

All  through  Greek  work  the  edge  seems  to 
b3  used  in  contrast  with  the  broad  surfaces, 
and  I cannot  but  think  the  Greek  artists 
were  fully  conscious  of  the  value  of  this 
system.  The  flutings  of  columns,  the  mould- 
ings, and  even  the  drapery  of  the  figures 
(which  is  raised  into  ridges  and  deep  grooves) 
all  carry  on  the  same  idea.  Mr.  Elsey  Smith 
says,  One  can  still  sit  in  front  of  the 
Propylsea  at  Athens,  and  watch  the  sun  as 
it  creeps  round,  gradually  bringing  out  new 
lines  of  light.” 

If  this  is  so,  does  it  not  offer  suggestions 
for  our  Renaissance  work  of  to-day.  For 
instance,  may  not  the  concave  treatment  be 
the  right  treatment  for  carved  work  for  our 
London  atmosphere  ? Relief  work  requires  to 
be  clean,  and  to  have  a fairly  good  light  to  be 
readable  ; but  edge-work,  no  matter  how  dirty 
is  the  surface,  how  dull  the  light,  will  hold 
its  own.  Evidence  of  this  may  be  seen  by 
a comparison  of  the  carved  panels  in  the 
Foreign-office  and  Treasury.  It  is  remarkable 
that,  while  particular  motifs  of  Greek  orna- 
ment have  been  copied  ad  nauseam , the  prin- 
ciples on  which  the  Greeks  worked  their  orna- 
ment should  have  been  so  little  used. 

And,  again,  in  the  interior  of  large  public 
buildings,  where  the  relative  value  of  colours 
must  be  soon  destroyed  by  dirt,  and  made 
to  approach  uniformity,  how  greatly  it  would 
enhance  and  preserve  the  effect  if  the  system 
of  design  were  based  on  cloisonnage,  so  that 


* The  medium  used  was  encaustic,  a mixture  of  wax  and 
resin.  The  red  pigment  was  oxide  of  iron  ; the  blue,  car- 
bonate of  copper ; the  white,  carbonate  of  calcium  (chalk)  ; 
the  dark  green,  Verona  earth. 


a delicate  weaving  of  gold  lines  through 
the  whole  would  remain  long  after  the  purity  of 
these  colours  was  lost,  and  render  the  whole 
intelligible. 

And  bands  of  cloisonne  could  be  used  in 
conjunction  with  marble,  as  suggested  by  the 
mouldiugs  of  the  Propylaea.  The  use  of 
cloisoitne  with  sculpture,  as  a means  of  intro- 
ducing colour  without  loss  of  preciousness,  is 
suggested  by  the  coloured  bands  of  the 
Parthenon. 

I must  now  briefly  continue  the  history  after 
the  Greek  epoch. 

Roman. 

In  Roman  work,  we  come  upon  a gap  in  the 
history.  For  the  first  time,  so  far  as  1 know,, 
in  the  history  of  art,  the  edge  system  is  lost,, 
and  gives  place  to  rounded  relief  ornament. 
There  is  consequently  a marked  contrast  be- 
tween Roman  and  Greek  ornament.  May  the 


Fig.  4. 


Part  of  Pompeian  Ceiling. 


explanation  of  this  be  found  in  the  fact  that 
hitherto  architectural  ornament  had  been 
mainly  flat  polychromatic  work,  used  in  asso- 
ciation with  figure  relief,  and  that  under  the 
Romans  colour  and  figure  ceased  to  be  gene- 
rally used?  However,  traces  of  the  cloisonnage 
system  still  remain  here  and  there,  as  at 
Pompeii,  where  large  numbers  of  borders  are 
based  on  a type  of  design  formed  of  yellow 
lines  on  some  dark  colour.  Mr.  Gardner 
showed  us,  the  other  evening,  that  quite 
important  pieces  of  chamftleve  enamel  were 
made  for  the  Romans  by  the  British,  which 
goes  to  show  that  the  Romans  appreciated  it 
when  it  was  put  before  them,  and  large  numbers 
of  examples  of  Gallo-Roman  chamftleve  have 
been  found. 
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Byzantine. 

The  subject  of  Byzantine  art  has  just  been 
taken  up  by  Mr.  Aitchison,  who  has  pointed  out 
the  enthusiasm  with  which  the  buildings  were 
erected,  and  the  luxury  and  riches,  in  the  form 
of  gold,  and  silver,  and  precious  stuffs,  which 
were  lavished  upon  them.  Procopius  says  that 
40,000  lbs.  weight  of  silver  was  employed  in 
the  sanctuary  of  St.  Sophia,  and  the  Ambo,  of 
rare  marbles,  was  enriched  with  precious 
stones  and  ornaments  in  enamelled  gold;  and 
the  dome  roof  was  of  gold  enriched  with  gems. 
If  to  all  the  luxury  of  material  we  add  the 
Asiatic  love  of  colour,  and  the  employment  of 
Greek  workmen  and  traditions,  we  shall  not 
be  surprised  to  learn  that  cloisonnage  again 
found  a fertile  soil.  Sculpture  being  disallowed, 
cloisonnage  and  mosaic  came  to  the  front;  and 
it  is  here  first  of  all  we  find  an  extensiveuse  made 
of  cloisonne  enamel.  The  paliotto  of  St.  Sophia 
is  said  to  have  been  decorated  in  this  work ; and 
a little  piece,  stated  to  have  been  a part  of  this, 
is  in  Jermyn-street  Museum.  Though  the 
bulk  of  all  this  work  has  disappeared,  a fine 
example  remains— the  Pala  d’Oro  at  St.  Mark’s, 
Venice,  which  was  ordered  originally  for  Doge 
Pietro  Orseolo,  at  Constantinople,  in  976,  though 
it  was  subsequently  enlarged  and  altered. 
There  are  other  works  in  cloisonne  enamel, 
which  have  been  probably  brought  from  St. 
Sophia  with  it.  Its  value  is  said  to  be 
^160,000.  It  is  now  in  three  divisions,  one 
above  another.  The  lower  one,  with  Christ 
and  the  Virgin  Mary  in  the  centre  compart- 
ment ; on  either  side  the  Doge  Ordelafo 
Faliero,  and  the  Empress  Irene,  and  the  pro- 
| phets  on  the  outside  of  these.  In  this  second 
division  is  Christ  blessing,  with  apostles  on 
either  side.  In  the  third  a figure  of  an  angel, 

| flanked  on  either  side  by  scenes  from  the  life 
I of  Christ.  In  all  there  are  83  panels  of 
cloisonne  enamel  in  gold.  M.  de  Verneileh 
says,  that  when  in  use,  the  effect  of  it  is  of  the 
greatest  beauty,  the  light  reflected  from  the 
thin  and  numerous  cloisons,  &c.,  eclipsing 
| the  mosaics.  “ With  its  innumerable  figures 
drawn  in  lines  of  fire,  and  tinted  with  glowing 
colours,  it  is  a striking  example  of  the  role 
1 which  enamels  can  play  in  the  decoration  of 
religious  monuments.” 

Cloisonne  jewellery  for  personal  use  also 
seems  to  have  been  made,  the  cloisons  always 
| being  very  thin,  and  the  enamel  very  clear 
and  bright.  Chamlleve  does  not  seem  to  have 
been  used  at  all. 

As  in  the  case  of  the  Egyptians,  the  use  of 
cloisonne  in  their  most  precious  monumental 


works  set  the  taste  for  other  things,  and  we 
find  the  silks  and  textiles  made  under  Byzan- 
tine influence  echoing  this  work.  The  use  of 
gold,  and  colour,  and  lines  dividing  colours,  is 
often  the  basis  of  design. 

The  MS.  illustrations  are  manifestly  inspired 
by  the  enamel  work,  as  in  the  MS.  in  the 
Imperial  Library  at  St.  Petersburg.  The 
mosaic  in  the  principal  nave  of  St.  Galla 
Placida,  Ravenna,  is  quite  a chamfileve  in 
effect ; and  the  mosaics  at  Palermo  show  a 
general  lininess  of  treatment.  The  works  of 
Torriti,  in  the  Basilica  of  St.  Jean  de  Lateran, 
show  a similar  use  of  white  dividing  lines,  and 
suggested  to  Mr.  Gerspach  a Persian  faience. 

The  Byzantine  carving  is  nearly  all  worked 
on  the  edge  principle,  notably  the  ivory  work. 
The  use  made  of  cloisonne  by  the  Byzantines 
suggests  especially  panel  decoration  for  the 
introduction  of  colour  in  frontals,  pulpits, 
and  the  like.  Sketches  of  works  executed  for 
St.  Mary’s,  Chester ; St.  Luke’s,  Cork  ; the 
Harrow  Mission  Church,  Latimer-road,  &c., 
show  how  this  can  be  done. 

Russia  (Greek  Church). 

The  Byzantine  traditions  seems  to  have  con- 
tinued down  to  our  own  time,  in  the  Greek 
Church  of  Russia,  though  modified  by  Asiatic 
and  Renaissance  influences. 

Metal  work  and  enamel  hold  the  principal 
place  in  Russian  art,  though,  unfortunately, 
little  remains  anterior  to  the  17th  century. 
But  from  this  date  a rich  collection  exists,  and 
the  use  of  cloisonne  and  enamelled  filigree  is 
abundant,  and  is  the  principal  characteristic 
of  the  work.  It  is,  however,  used  without  re- 
serve, and  though  the  effect  is  rich  and  gor- 
geous, it  is  not  very  satisfying  after  the  finer 
works  of  other  times. 

It  was  applied  to  most  varied  uses,  decorat- 
ing images  or  pictures,  lockets,  crosses,  vases, 
book-covers,  lamps,  chrisms,  and  other  Church 
furniture.  The  imperial  crowns,  the  imperial 
orb,  shoulder  plates,  and  other  ornaments  of 
the  royal  robes,  the  sceptre  and  the  thrones, 
are  all  wholly  or  in  part  cloisonnage.  Damas- 
cene work  is  also  prevalent  in  armour.  Shields, 
scabbards,  bow-cases,  and  armour  are  also 
treated  with  gold  and  enamel. 

The  collection  of  Russian  enamels  at  the 
British  Museum  gives  an  idea  of  the  effect  of 
this  work. 

Moresque. 

We  must  remember  also  that  Saracenic  art 
was  largely  based  on  Byzantine  art,  and  here. 
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Fig.  5. 


Monumental  Stone  from  the  Church  of  St.  Genevieve,  Paris.  i 


April  3,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


3*S 


whatever  else  varies,  the  use  of  a gold  line  to 
divide  colour  is  constant.  The  decorations  of 
the  Alhambra,  for  instance,  are  all  based  on 
this,  and  it  is  because  of  this  that  such  infinite 
complexity  and  richness  have  been  attained, 
without  losing  a sense  (of  chasteness  and 
repose. 

Medieval. 

The  history  of  the  Rhenish  Byzantine  and 
Mediaeval  schools  of  enamelling  is  compara- 
tively well  known,  and^I  will  only  insist  on  the 
fact  that  until  a decadence  of  taste  set  in 
enamel  was  used  in  the  form  of  cloisonne  or 
chamjleve. 

Byzantine  enamel  is  associated  principally 
with  filigree,  the  Rhenish  with  chased  work, 
as  in  the  reliquaries  of  Cologne  and  Aix  la 
Chapelle.  The  contrast  of  the  delicately- 
wrought  metal  and  the  rich  colour  is  ex- 
tremely beautiful.  French  work  is,  artistically, 
much  coarser,  and  more  reliance  is  placed  on 
enamel  as  an  end  in  itself. 

Goldsmiths’  work  and  enamelling  appears 
to  have  been,  about  the  12th  century,  the  art 
most  in  repute,  and  was  most  extensively 
used  for  princely  presents,  for  monumental 
purposes,  and  for  the  adornment  of  all  sorts  of 
sacred  objects,  and  its  influence  must  have 
been  great  in  setting  the  taste  in  other  arts. 
I cannot  but  think  that  the  cultivation  of  this 
art  gave  origin  to  much  that  is  not  generally 
connected  with  it.  There  seems  no  doubt  that 
painted  glass  grew  out  of  it.  Painted  glass 
appears  first  in  the  vicinity  of  Limoges,  about 
1100,  and  the  earliest  glass  known  to  exist, 
that  of  Le  Mans,  bears  internal  evidence  of 
its  origin.  The  drapery  of  the  figures  is  drawn 
in  a way  foreign  to  painted  work,  but  such  as 
would  be  the  natural  outcome  of  cutting  spaces 
out  of  copperplate  for  enamelling,  and  the 
borders  of  early  windows,  and  the  ornament 
generally,  is  just  of  the  character  found  in 
champleve  enamel.  In  a few  years  all  trace 
of  this  enamel-like  drawing  disappears. 

So  again,  much  early  Gothic  carved  orna- 
ment in  stone  points  to  an  adaptation  of  the 
gold  filigree  work  used  with  enamel,  as  in  the 
reliquary  at  Aix-la-Chapelle. 

Again,  it  is  evident  that  memorial  brasses 
are  derived  from  chamjleve  enamelling,  as, 
though  they  generally  are  rather  in  intaglio, 
many  examples  exist  of  parts,  as  of  armorial 
bearings,  &c.,  with  the  whole  ground  cut  away 
and  filled  in  with,  colour,  so  as  to  produce  a 
real  champleve . 

While  the  brasses  are  well  known,  the  stone 


slabs  which  were  also  largely  used  are  less 
remembered.  They  are  chainpleve  work  in 
stone,  and  in  some  cases  metal  cloisonne  is 
associated  with  this,  as,  for  example,  in  the 
memorial  slab  of  Fredegonde,  formerly  in  the 
Church  of  St.  Germain-des-Pres  at  Paris,  and 
another  of  the  Bishop  Frumauld.  The  main 
lines  of  the  design  are  marked  by  stone  cloisons 
of  some  width,  and  subordinate  divisions  are 
made  in  brass,  and  the  colour  obtained  by 
a coloured  beton.  Later  examples,  as  that  from 
the  church  of  St.  Genevieve,  Paris  (Fig.  5),  and 
another  in  the  Cathedral  of  St.  Omer,  are 
champleves  in  stone,  filled  in  with  black  and 
coloured  mastics.  These  evidence  the  appre- 
ciation of  this  kind  of  inlay  by  Gothic  artists, 
and  offer  suggestion  for  memorials  to-day. 

For  memorials,  the  use  of  bronze  is  evidently 
of  great  advantage,  as  it  is  unbreakable  and 
imperishable,  and  being  of  a different  material 
from  the  building  where  it  is  used,  greater 
liberty  of  treatment  is  allowed  than  would  be 
the  case  with  stone  or  marble.  But  it  is  of 
itself  apt  to  look  heavy  and  dark,  and  this  de- 
fect the  use  of  colour  by  means  of  cloisonnage 
removes. 

Fig.  6. 


Pavement  Tiles  illustrating  C h ample ve 
Work. 
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The  colour  is  added  without  any  loss  of 
preciousness,  and  this  practice  can  be  extended 
to  statuary  and  relief  work. 

There  is  a good  deal  of  pavement  work  at  St. 
Omer,  of  marble  inlaid  with  coloured  mastic, 
and  this  work,  it  has  been  supposed,  gave  rise 
to  the  “ Norman  tile  ” work,  or  encaustic  tiles 
in  clay,  so  much  used  in  England,  which  are, 
in  fact,  a champleve  in  earthenware. 

While  in  the  14th  and  15th  centuries  cloison- 
nage is  lost  sight  of  in  the  Gothic  work,  the 
association  of  gold  lines  is  found  extensively 
in  Gothic  MS.  illustrations. 

I have  no  need  to  insist  further  than  was 
done  the  other  evening  by  Mr.  Starkie  Gardner, 
on  the  art  having  been  practised  in  England, 
but  it  is  interesting  to  accentuate  the  fact  that, 
here  in  London,  cloisonne  was  being  made  in 
Saxon  times,  and  that  some  of  the  pieces  are  at 
the  British  Museum  to-day. 

As  to  Irish  work,  not  only  was  cloisonne 
enamel  used,  but  this,  with  the  filigree,  seems 
the  basis  of  the  interlacing  spiral  ornament  in 
the  MS.  drawings  and  elsewhere  in  Celtic 
work,  which  has  sometimes  puzzled  archae- 
ologists to  account  for. 

Renaissance. 

I have,  finally,  to  say  a few  words  of  the 
Renaissance  period. 

In  Renaissance  work — founded  upon  the 
Roman  classic — we  find  no  tendency  to  a 
cloison- like  treatment.-  Everything  tends  to 
relief.  And,  even  in  the  polychromatic  orna- 
ment, as  at  Mantua,  &c.,  relief  work  is  the 
“motif,”  and  colour  has  to  fit  in  as  it  can, 
and,  consequently,  is  rather  a “ fifth  wheel,” 
as  the  French  say. 

But,  in  French  Renaissance,  we  find  another 
type  of  design ; and  here  the  cloisonnage 
system  is  pervading.  This  is  easily  explained. 
Much  of  (he  French  Renaissance  came 
through  Venice,  and  Venice  was  exposed  to 
Oriental  influence.  Many  of  the  Venetian 
book  covers  are  scarcely  distinguishable  from 
Persian  examples.  We  know  how  the  Venetian 
bookbinding  was  brought  into  France  after  the 
Italian  wars  by  Grolier,  and,  through  him, 
taken  up  by  the  Court ; and  this  in  itself  may 
have  done  much  to  introduce  the  interlacing 
patterns  so  much  in  vogue  in  the  time  of 
Henry  II. 

It  is  because  early  French  Renaissance  is 
pervaded  with  an  Eastern  spirit,  that  the  prin- 
ciples of  cloisonnage  are  so  marked. 

In  early  French  Renaissance,  book  covers, 
enamelled  jewellery,  textiles,  painted  decora- 


tion, and  especially  applique  embroidery, 
all  show  this  Eastern  influence.  Enamelled 
jewellery  was  abundantly  produced,  until  it 
commenced  to  decline,  when  Louis  XIV.  sent 
his  plate  to  be  melted  up  in  1688.  A peculiar 
kind  of  cloisonne  was  made  in  France  for 
watch  covers.  It  seems  to  be  a continuation 
of  the  Pertubghur  method.  Several  examples 
are  at  the  British  Museum  ; and  designs  for 
this  work,  by  Philip  Nolin,  are  extant. 

Fig.  7. 


Enamels  from  the  Reliquary  of  Limbourg. 

We  find  the  same  feeling  in  England  under 
Elizabeth  and  James  I.,  but,  of  course,  in  a 
coarser  and  heavier  expression.  In  Germany 
enamelled  filigree  was  much  used. 

As  the  impetus  of  the  Renaissance  died 
away,  the  system  of  cloisonnage  completely 
disappeared;  but  now  that  there  is  such  a 
strong  tendency  towards  early  Renaissance, 
this,  as  a part  of  it,  should  be  brought  forward 
again.  And  it  is  especially  adapted  for  fire- 
place decoration. 

We  have  now  reviewed  the  work  of  long 
centuries,  and  the  arts  of  many  nations  and 
climes,  though  the  list  is  far  from  complete,, 
and  we  have  seen  cloisonnage  pursue  its  way 
from  the  dawn  of  civilization  in  Egypt  to  the 
present  day. 

It  has  always  been  regarded  as  something 
precious,  and  it  has  been  associated  with 
sacred  and  royal  use,  and  especially  for  monu- 
mental art.  The  Pharaohs  of  Egypt ; the 
warrior  kings  of  Mycenae ; the  Sargonidae 
of  Assyria ; Darius  and  Xerxes ; the  noble 
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ladies  of  Greece  ; the  Byzantine  and  Hun- 
garian emperors  ; our  English  kings,  Saxon  and 
Norman  ; Charlemagne  ; the  line  of  Russian 
Czars ; Henry  II.,  and  Queen  Elizabeth  are 
among  those  who  have  all,  one  way  or  another, 
used  this  art  ; and  who  shall  number  the 
potentates  of  the  great  and  mysterious  East 
who  have  glorified  themselves  therewith  ? In 
architecture,  the  temples  of  Egypt,  the  palaces 
of  Assyria,  the  temples  of  Solomon,  of  Ephesus, 
of  Athens,  of  Olympia,  of  Paestum  and  Meta- 
ponte,  and  numbers  besides,  have  felt  its  influ- 
ence ; and,  in  later  days,  the  sanctuaries  of 
Byzantium,  Venice,  Aix-la-Chapelle,  Paris, 
and  Westminster,  and  numberless  others  have 
been  enriched  by  it. 


Fig.  8. 


Elizabethan  Ornament  suggesting 
Champleve. 


Can  it  be  considered  then  a barbaric  and 
I trivial  art  ? If  so,  then  is  all  decoration  bar- 
I baric,  for  cloisonnage  has  flourished  at  the 
I epochs  and  among  the  people  whose  arts  we 
I copy  and  admire — when  decorative  design  was 


at  its  highest;  and  it  has  fallen  out  of  use 
when  beauty  of  line  and  beauty  of  colour  were 
no  longer  appreciated  for  their  own  sake,  and 
artists  were  forced  to  lean  on  some  form  of 
imitation  or  fantastic  design. 

But  we  live  in  a time  when  walls  are  not 
covered  with  gold  or  bronze,  but  with  advertise- 
ments ; when  enamel — stored  up  as  a precious 
substance  in  Sargon’s  treasury — is  turned  out 
in  unlimited  quantity,  and  dedicated  to  the 
rival  glories  of  soap  and  mustard.  The  ideal  of 
life  is  cheapness  and  not  preciousness,  and 
bigness  rather  than  beauty ; but,  above  all 
things,  cloisonnage  has  ever  been  valued  for 
its  preciousness  and  its  beauty,  and  its  use 
will  therefore  be  limited  to  special  occasions. 


The  paper  was  illustrated  by  drawings  and  speci- 
mens lent  by  the  Science  and  Art  Department,  as  well 
as  by  drawings  and  specimens  exhibited  by  Mr.  Heaton . 


DISCUSSION. 

Mr.  Starkie  Gardner  said  the  paper  covered 
so  large  a field  that  it  was  difficult  to  choose  any  special 
portion  for  comment,  but  it  was  to  be  regretted  that 
Mr.  Heaton  had  not  shown  more  examples  of  his  own 
work,  especially  his  later  productions,  for  some  of 
the  specimens  exhibited  by  no  means  did  him  justice. 
The  illustrations  on  the  walls,  however,  were  enough 
to  prove  that  if  this  style  of  decoration  were  appre- 
ciated, there  was  an  immense  future  before  it, 
especially  looking  at  the  admirable  drawings  of  mural 
monuments,  rich  in  colouring  and  charming  in  design, 
which  would  form  a feature  that  any  church  might 
covet,  and  they  would  hold  their  own  even  against 
painted  windows,  which  killed  every  other  form  of 
monument  except  brasses,  which  he  considered  quite 
out  of  place  on  walls.  Again  for  mantelpieces,  this 
kind  of  decoration  would  be  a welcome  change  to 
the  everlasting  glazed  tiles,  of  which  they  were 
beginning  to  get  rather  tired.  Speaking  as  a 
naturalist,  he  could  not  help  feeling  that  there  was 
still  something  to  be  discovered  in  the  application  of 
cloisonne.  There  were  many  beautiful  shells  which 
had  a high  natural  polish  and  rich  colour,  which 
suggested  that  a substance  might  yet  be  discovered 
which  would  be  even  more  brilliant  and  enduring 
than  encaustic,  perhaps  some  combination  of  lime 
with  fish  glue,  which  should  form  a hydraulic  cement. 
If  such  a composition  could  be  discovered  or  imitated, 
they  would  have  a substance  with  all  the  beauty  and 
durability  of  the  very  hardest  kind  of  marble. 

Mr.  Hunter  Donaldson  said  there  could  be 
no  doubt  that  in  a climate  like  that  of  England,  and 
especially  of  London,  it  was  exceedingly  important 
to  have  some  decorative  matter  not  easily  effected 
by  damp.  Cloisonne  appeared  to  afford  such  a 
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material ; but  it  was  obviously  very  expensive,  and 
could  have,  therefore,  only  a limited  application. 
Still,  there  was  a large  field  for  its  employment 
in  ecclesiastical  and  memorial  work  ; and  some  of  the 
drawings  on  the  walls  represented  designs  by  Mr. 
Heaton  for  the  decoration  of  conservatories  and  bath 
rooms,  for  which  this  art  seemed  specially  suitable. 
It  was  obvious,  that  for  such  work  drawings  must  be 
first  prepared,  so  that  there  was  a double  process 
to  be  gone  through,  involving,  therefore,  much 
greater  expense  than  any  other  kind  of  decoration. 
The  importance  of  this  point  was,  that  it  cast  a very 
great  responsibility  on  the  artist  who  undertook 
works  of  such  permanence.  Where  painting  or 
decorating  of  the  usual  kind  was  done,  if  the  result 
was  not  satisfactory  it  could  be  altered  or  obliterated  ; 
but  this  could  not  be  done  with  cloisonne  ; the  initial 
expense  was  so  great,  that  even  if  the  design  were 
bad  or  vulgar,  the  work  would  probably  remain.  A 
great  responsibility,  therefore,  rested  on  those  who 
practised  this  art,  not  to  throw  off  hastily  works 
which  they  would  probably  themselves  disapprove  of 
in  a year  or  two,  but  to  give  the  gravest  consideration 
to  their  designs.  Some  of  the  examples  shown  were 
of  very  doubtful  merit.  The  lesson  he  drew  was,  that 
this  kind  of  work  should  not  be  done  hastily,  but  that  it 
should  be  reserved  for  important  works,  and  everything 
commonplace  and  vulgar  avoided.  The  number  of 
drawings  which  Mr.  Heaton  had  passed  round  gave 
some  faint  idea  of  the  enormous  amount  of  labour 
he  had  gone  through  in  studying  this  subject ; and 
they  were  all  very  much  indebted  to  him  for  having 
so  admirably  illustrated  this  important  branch  of  art. 

Mr.  Sparkes  said  it  seemed  from  the  paper  as 
if  cloisonne  was  only  a name  for  their  old  friend 
“outline,”  which  they  had  all  heard  a good  deal 
about  in  the  course  of  their  art  education.  Naturally, 
when  treated  in  this  way,  the  subject  was  a very  wide 
one.  As  to  the  actual  material,  which,  after  all,  was 
the  central  point  of  the  paper,  he  thought  there  was 
a very  great  future  for  it.  As  had  been  already 
mentioned,  each  material  had  its  own  genius,  and  it 
would  be  wholly  wrong  to  attempt  to  imitate  in 
cloisonne  brush  touches  or  the  outline  drawn  by  a 
reed  pen.  The  design  should  be  absolutely  fitted  to 
the  material ; but  the  danger  in  this,  as  indeed  in  all 
arts,  was  to  withstand  the  demands  of  the  ignorant 
public,  who  knew  nothing  of  art,  and  were  willing 
to  buy  the  worst  and  reject  the  best  things  put  before 
them.  Undoubtedly  this  material  was  capable  of 
much  more  than  had  yet  been  done  with  it.  Its 
durability  had  yet  to  be  proved,  as  mastics  and  cements 
were  as  yet  too  modern  for  us  to  speak  positively  on 
this  point. 

Mr.  Lewis  F.  Day  could  not  help  thinking  that 
the  lecturer  went  rather  too  far  in  endeavouring  to 
show  that  everything  was  cloisonne,  more  or  less.  In 
its  origin,  however,  cloisonne  was  itself  derived  from 
jewellery.  Jewels  were  put  together  with  gold 
to  keep  them  in  place ; and  when  jewels  could  not  be 


obtained,  paste  and  enamels  were  used  instead.  It  ! 
was  a pity  that  jewels  were  not  used  with  us  in  the 
Eastern  manner,  as  colour,  not  merely  because  they 
were  of  such  money  value.  He  entirely  agreed  with 
previous  speakers  as  to  the  importance  of  good 
design  in  this  costly  kind  of  work,  but  he  would  go  j 
farther,  and  say  the  design  should  be  good  in  every 
kind  of  decoration.  Short  of  good  ornament,  it  was  j 
better  to  have  no  ornament  at  all. 

Mr.  C.  Krall  showed  a specimen  of  enamel  work 
done  a few  years  ago  in  France,  where  a company 
was  started  for  carrying  out  this  kind  of  work  on  a 
large  scale.  Mantelpieces,  mirror  frames,  &c.,  and 
also  circular  work,  such  as  the  example  he  had 
brought  with  him  were  made,  and  these  all  enamellers 
knew  were  very  difficult  to  make.  This  one  was  pro- 
duced by  electrotyping  the  raised  lines  on  a cylinder  I 
of  copper,  and  enamel  was  then  laid  in  between.  In 
old,  and  in  most  modern  work,  the  lines  were  soldered 
on  to  the  back..  Unfortunately,  the  French  company 
he  had  referred  to  did  not  follow  the  best  models  of  old 
work,  and  he  believed  it  had  now  ceased  to  exist. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Heaton  for  his  exceedingly  interesting  paper,, 
and  the  many  valuable  illustrations  which  had  accom- 
panied it,  said  the  Society  was  much  to  be  congratu-  j 
lated  on  this  paper,  and  the  preceding  one  by  Mr. 
Gardner,  dealing  with  some  of  the  most  interesting 
developments  of  modern  industrial  art.  It  was  j 
interesting  to  see  how,  from  the  early  days  of 
Egyptian  art  downwards,  wherever  there  had  been 
a taste  for  decoration,  cloisonne  in  some  form  had 
been  employed.  He  had  been  much  struck  with  the 
fact  shown  by  Mr.  Gardner  on  a former  occasion* 
that  England  and  Ireland  had  taken  such  a prominent 
place  in  this  art  in  former  days  ; and  it  was  very 
gratifying  to  find  that  in  the  Victorian  era  there  was  1 
a revival  of  a method  which  embodied  so  much 
preciousness  and  beauty.  To  his  mind,  the  most 
perfect  exponents  of  this  art  were  the  Japanese.  The- 
Bowes  collection  of  Japanese  art  was  one  of  the 
most  wonderful  in  this  country ; and  there  one  might 
see  the  most  beautiful  specimens  of  cloisonne 
enamel,  remarkable  not  only  for  their  beauty  of  ! 
design,  but  for  their  richness  and  harmony  of  colour. 

He  possessed  two  very  fine  vases,  something  over 
three  feet  high,  which  could  only  have  been  produced 
when  the  highest  artistic  talent  could  be  obtained 
for  very  low  remuneration ; for  he  was  told  that  those 
vases  must  have  taken  two  skilled  artists  three  years, 
to  produce.  He  recollected  some  attempts 
at  a revival  of  this  art  in  Paris,  as  also  by 
Mr.  Elkington,  but  the  cost  seemed  to  be  so- 
great  as  to  prevent  any  great  development  of 
it  taking  place.  He  was  not  prepared  to  find  that 
cloisonne  covered  such  a large  field,  as  he  had  always 
connected  it  with  something  very  precious  and  beau- 
tiful on  a small  scale  ; but  the  enlarged  scale  on 
which  it  was  proposed  to  operate  with  it  was  very 
interesting,  and  gave  great  promise  for  the  future 
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Mr.  Heaton  seemed  to  avoid  that  ordeal  by  fire 
which  the  potter  and  glass  worker  had  to  submit  to, 
and  so  he  escaped  certain  difficulties  ; but  he  might 
possibly  also  lose  somewhat  of  permanence.  He  was 
delighted  to  find  that  potters  had  been  working  in 
cloisonne  without  knowing  it,  and  that  they  were 
entitled  to  some  small  share  in  the  triumphs  which 
had  been  recorded. 

The  vote  of  thanks  having  been  passed  unanimously, 

Mr.  Heaton,  in  reply,  said  he  felt  very  strongly 
that  the  specimens  exhibited  did  not  do  justice  to  the 
work,  but  the  paper  was  rather  historical  than  de- 
monstrative; and  the  illustrations  he  had  given  of 
what  he  had  been  doing  were  merely  suggestive.  All 
he  had  done  was  utterly  insufficient  to  show  the 
capabilities  of  the  art,  and  he  did  not  wish  to  convey 
the  idea  that  either  the  specimens  or  drawings  in  any 
way  expressed  finality.  The  whole  of  these  must 
merely  be  taken  as  hints.  He  felt  very  deeply 
what  Mr.  Donaldson  had  said  about  the  respon- 
sibility of  designers,  and  that  was  why  he  did 
all  he  could  to  rake  up  the  records  of  ancient 
workers  in  the  hope  of  gathering  instruction. 
Working  in  an  art  like  this,  one  gained  experience 
day  by  day.  The  idea  of  forming  an  outline 
first  and  filling  in  the  colour  afterwards  was  so 
new  when  he  began  the  work,  that  it  caused  him 
great  difficulty ; and  it  was  not  until  after  some 
! months  that  he  got  at  all  accustomed  to  it ; but  it  grew 
gradually  ; and,  consequently,  the  few  things  he  had 
I brought,  gathered  together  haphazard  of  all  dates, 
showed  great  variety  of  merit.  As  Mr.  Sparkes  had 
I said,  there  was  a great  difficulty  with  regard  to  the 
public,  one  never  knew  what  what  was  going 
to  be  asked  for  next.  One  day  something  in  the 
early  decorative  style  was  wanted  ; then  old 
Gothic;  then  something  Pompeian  ; then  Japanese  ; 
so  that  every  fresh  order  necessitated  a journey  to 
South  Kensington,  and  special  archaeological  studies 
I to  meet  the  demand.  The  difficulty  of  translating 
| these  demands  into  a material  like  cloisonne  was 
I very  great,  especially  as  cost  was  always  a con- 
sideration, and  the  work  was  generally  wanted  im- 
j mediately.  Of  course  cloisonne  was  outline,  but  there 
was  this  peculiarity,  that  the  outline  was  an  essential 
part  of  the  design  ; it  formed  a neutral  kind  of 
I separation  for  fields  of  colour  all  on  the  same  level. 
I When  we  work  up  a mass  of  material  on  one  subject, 
I and  put  it  together,  we  are  apt  to  fancy  there  is 
I nothing  else  in  the  world,  but  that  was  not  so.  It 
I would  be  perfectly  easy  to  write  another  paper  on  art 
or  decoration  in  which  cloisonne  would  have  no  part 
I at  all.  As  he  had  endeavoured  to  show,  the  great 
j opposing  principle  was  relief  wrork,  which  was  mainly 
characteristic  of  Roman  art,  and  there  you  did  not 
1 find  the  cloisonnage  principle  introduced  at  all. 
Relief  work  was  based  more  or  less  on  natural 
foliage,  and  in  all  wrork  on  that  basis,  down  to  the 
Renaissance,  there  was  an  absence  of  cloisonnage. 
On  the  other  hand  you  found  it  in  all  Oriental  work, 


and  work  based  on  Greek  models.  The  art  world 
was,  in  fact,  divided  into  two  great  groups,  the 
Roman  and  the  Oriental.  There  was  a certain  broad 
distinction,  markedly  apparent  to  anyone  accustomed 
to  these  subjects,  between  an  outline  used  as  cloisonne 
and  one  used  simply  to  express  the  end  of  something. 


Obituary, 

-♦ 

Earl  Granville,  K.G.— By  the  death  of  Lord 
Granville  on  Tuesday  afternoon,  31st  ult.,  the 
Society  of  Arts  loses  one  of  its  oldest  members,  and 
one  who  for  many  years  was  intimately  connected 
with  its  Executive.  Lord  Granville  was  elected  a 
member  in  1848,  and  in  the  following  year  he  became 
a Vice-President,  an  office  which  he  held  until  1872. 
He  was  again  on  the  Council  as  Vice-President  from 
1876  to  1880,  and  from  1882  to  1885.  Besides  pre- 
siding at  the  evening  meetings  on  several  occasions,, 
he  took  the  chair  at  several  of  the  Society’s  annual 
dinners,  chief  amongst  which  was  the  Centenary 
Dinner  held  at  the  Crystal  Palace  in  1854,  when  a 
very  large  company  assembled  to  celebrate  the 
hundredth  anniversary  of  the  Society.  Lord  Gran- 
ville, was  the  Vice-President  of  the  Royal  Commission 
for  the  Great  Exhibition  of  1851,  under  the  Piince 
Consort  as  President,  and  his  labours  in  that  capacity 
did  much  to  ensure  the  success  of  that  important 
undertaking,  to  which,  especially  in  its  earlier  stages,, 
he  devoted  much  thought  and  care.  He  was  one  of 
the  last  survivors  of  that  important  company  of  dis- 
tinguished men.  Of  the  original  Commission  the  only 
survivor  appears  to  be  Mr.  Gladstone.  The  Com- 
mission itself  is,  of  course,  still  in  existence,  fresh 
members  having  from  time  to  time  been  appointed. 
He  was  also  Chairman  of  the  Commission  for  the 
Exhibition  of  1862.  In  1851  Lord  Granville  was  led 
by  the  results  of  the  inquiries  of  a Committee  of  this- 
Society  into  the  working  of  the  Patent  Laws,  to 
move  for  a Select  Committtee  on  the  subject,  the 
first  step  leading  to  the  important  reform  of  the  law 
in  1852.  When  in  1868,  the  Society  held  the  im- 
portant conference  on  Technical  Education,  which 
was  the  first  evidence  of  public  attention  being  given 
to  this  subject,  Lord  Granville  took  an  active  in- 
terest in  the  subject,  and  delivered  a weighty  speech 
at  the  Conference.  In  more  recent  years  his  arduous 
public  duties  left  him  but  little  leisure  for  the  Society* 
but  he  always  manifested  himself  interested  in  its 
welfare,  and  was  on  all  occasions  ready  to  give  that 
advice  which  his  long  experience  and  his  shrewd 
knowledge  of  the  world  so  well  qualified  him  to  give. 
On  many  occasions  he  has  been  applied  to  for  counsel 
and  advice,  and  never  was  the  application  made  in 
vain.  It  is  not  necessary  to  chronicle  here  his  important 
offices  in  the  State  or  the  particulars  of  his  life,  which 
are  to  be  found  in  the  newspapers,  but  it  may  be 
mentioned  that  he  held  the  office  of  Chancellor  of  the 
University  of  London  for  many  years. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 
April  8.— A.  P.  Laurie,  “The  Durability  of 
Pictures  Painted  with  Oils  and  Varnishes.”  W. 
Holman  Hunt  will  preside. 

April  15. — Wm.  Topley,  F.R.S.,  “ The  Sources 
of  Petroleum  and  Natural  Gas.”  Prof.  Clement  Le 
Neve  Foster,  D.Sc.,  will  preside. 

April  22.  — Sir  Guilford  Molfsworth, 
K.C.I.E.,  “ Bimetallism.”  Sir  William  Henry 
Houldsworth,  Bart.,  M.P  , will  preside. 

April  29.— William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.” 

Foreign  and  Colonial  Section. 
Tuesday  afternoon,  at  Half-past  Four 
o’clock  : — 

April  21.— Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock  : — 

April  9,— B.  H.  Baden-Powell,  C.I.E.,  late 
Bengal  C.S.  (Punjab),  “The  Indian  Village  Com- 
munity, with  special  reference  to  modern  investiga- 
tion.” Sir  Steuart  Colvin  Bayley,  K.C.S.I., 
C.I.E.,  late  Lieut-Governor  of  Bengal,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 
April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work : Stucco  Work.”  Walter 
Crane  will  preside. 

Cantor  Lectures. 

Monday  evenings  at  Eight  o’clock:  — 
Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

April  13,  20,  27  ; May  4. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  6... Royal  Institution,  Albemarle-street,  \Y., 

5 p.m.  General  Monthly  Meeting. 

Engineers,  Westminster  Town-hall,  S.W.,  7J  p.m. 
Mr.  T.  B.  Lightfoot,  “A  Trial  of  a Refrigerating 
Machine  on  the  Linde  System.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 pm.  Prof.  Vivian  B.  Lewes,  (1) 
“ The  Analysis  of  Illuminating  Gases  (2)  “ The 
Products  of  Checked  Combustion."’ 

Surveyors,  12,  Great  George-street,  S.W.,  8 pm. 

Mr.C.Fortcscue  Brickdale,“  The  present  Work  of 
the  Land  Registry.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Medical,  ir,  Chandos-street,  W.,  8J  p.m. 

"Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m. 
Rev.  Theodore  Wood,  “The  apparent  Cruelty  of 
Nature.” 


Tuesday,  April  7. ..Camera  Club  (at  the  House  of  the 
Society  of  Arts),  2 p.m.,  Annual  Conference. 

8 p.m.,  Lantern  Slide  Exhibition. 

Royal  Institution,  Albemarle-street,  W.,  3 pm. 

Mr.  J.  Scott  Keltie,  “The  Geography  of  Africa.”  H 
(Lecture  I.) 

Central  Chamber  of  Agriculture  (at  the  House  of  j 
the  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 

8 p.m.,  Mr.  R.  E.  B.  Crompton,  “The  Cost  of  the 
Generation  and  Distribution  of  Electrical  Energy.”  I 
Pathological,  20,  Hanover-square,  W.,  8g  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m.  I 
Zoological,  3,  Hanover-square,  W.,  8}  p.m.  1.  Mr. 

T.  D.  A.  Cockerell,  “ The  Geographical  Distri-  J 
bution  of  Slugs.”  2.  Mr.  F.  E.  Beddard,  “ Notes  |j 
upon  the  Anatom}'  of  Dilichoiis  Patagonica .”  3.  1 

Dr.  B.  Alcock,  “ A Viviparous  Bathybial  Fish  from 
the  Bay  of  Bengal.”  4.  Prof.  E.  Jeffrey  Bel>,  1 
“ Observations  on  Bathybiaster  vexillifer,  Wyr.  > 
Thoms.” 

Wednesday,  April  8. ..SOCIETY  OF  ARTS,  John-street,  ; 

Adelphi,  W.C.,  8 p.m.  Mr.  A.  P.  Laurie,  “ The  M 
Durability  of  Pictures  Painted  with  Oils  and  , 
Varnishes.” 

Camera  Club  (at  the  House  of  the  Society  of  I j 
Arts),  2 p.m.  Conference  continued. 

Geological,  Burlington-house,  W.,  8 p m 
Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8pm.  ■ 
Royal  Literary  Fund, 7,  Adelphi-terrace, W.C.,  3 p.m.  n 
Thursday,  Apeil  9... SOCIETY  OF  ARTS,  John-street,  || 
Adelphi,  W.C.,  4!  p.m.  (Indian  Section.)  B.  H.  || 
Baden-Powell,  “ The  Indian  Village  Community,  I j 
with  special  reference  to  Modern  Investigation.” 
Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p m. 

Camera  Club,  Charing- cross-road,  p.m.  Demon-  li 
stration  of  Flash-light  Photography. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con-  I 
duit-street,  W.,  8 p.m.  Mr.  T.  L.  Southgate,  “A 
Phase  of  Ancient  Egyptian  Art.”  (Musically  I 
Illustrated.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  i 
Prof.  Dewar,  “ Recent  Spectroscopic  Investiga-  j 
tions.”  (Lecture  I ) 

Electrical  Engineers,  25,  Great  George-street,  S.  W.,  ■ 
8 pm.  Mr.  W.  B.  Esson,  “ The  Design  of  Multi-  11 
polar  Dynamos.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 
Archaeological  Institution,  Oxford-mansion,  Oxford-  !j 
street,  W.,  4 p.m. 

Friday,  April  10.. .United  Service  Inst.,  Whitehall-yard,  I 
S.W.,  3 p.m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  ] 
Weekly  Meeting,  9 p.m.  Sir  William  Thomson,  J 
“ Electrical  and  Magnetic  Screening.” 

Civil  Engineers,  25,  Great  George-street,  S.W.,  8 | 

p.m.  (Students’  Meeting.)  1.  Mr.  W.  F.  Pullen, 
“Modern  Locomotive  Construction.”  2.  Mr  John 
H.  Barker,  “ The  Design  of  Locomotive  Cylin- 
ders .’  ’ 

Astronomical,  Burlington-bouse,  W.,  8 p.m. 
North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, Sunderland,  7J  p.m.  Mr.  W.  Hbk,  “ The 
Unsinkability  of  Cargo-carrying  Vessels.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m. 
Mr.  B.  Dawson,  “Some  Points,  chiefly  metrical, 
in  Julius  Caesar.” 

Saturday,  April  ii... Botanic,  Inner  Circle,  Regent's-paik, 
N.W.,  3|  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Silvanus  Thompson,  “The  Dynamo.”  (Lee 
ture  I.) 
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the  Secretary,  John-street,  Adelphi,  London , W.C. 


NOTICES. 

<$> 

PR  A CTICAL  EXAMINA  TION  IN 
VOCAL  AND  INSTRUMENTAL  MUSIC. 

The  next  examination  will  be  held  by  W. 
Alexander  Barrett,  Mus.  Doc.,  at  the 
House  of  the  Society  of  Arts,  and  will  com- 
mence on  Monday,  the  1st  June. 

Full  particulars  can  be  obtained  on  applica- 
tion to  the  Secretary. 


Proceedings  of  the  Society. 


SIXTEENTH  OR DINAR Y 
MEETING. 

Wednesday,  April  8,  1891  ; W.  Holman 
Hunt  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bracewell,  William,  Brinscall,  near  Chorley. 

Brown,  Prof.  Gerard  Baldwin,  M.A.,  The  Univer- 
sity, Edinburgh. 

Davies,  David,  The  Oriental  Waterproofing  Com- 
pany, Wallis- road,  Hackney- wick,  E. 

Friend,  Samuel,  Cargate,  Aldershot,  Hants. 

Fryer,  Frederic  W.,  Loundoun- house,  Surrey- street, 
Strand,  W.C. 

Geen,  Charles  Alfred,  32,  Mount  Pleasant-road, 
Lewisham,  S.E. 

George,  John  Bellamy,  37,  Highbury-hill,  N. 

Hirst,  Hugo,  71,  Queen  Victoria-street,  E.C. 
Knight,  Charles  A.,  114,  Newgate-street,  E.C.] 


Langton,  E.  G.,  12,  Matham-grove,  Lordship-lane, 
S.E. 

Macpherson,  George  M.,  M A.,  LL.D.,  Karachi, 
India. 

Maxwell,  James,  29,  Princess-street,  Manchester. 
Michaelis,  Philip,  2r,  Endsleigh-gardens,  N.W. 
Porter,  James  Neville,  47,  Upper  Bedford- place, 
W.C. 

Prentice,  Napier,  5,  Queen’s-road,  Erith,  Kent. 
Rosenthal,  James  H.,  Babcock  and  Wilcox  Com- 
pany, 1 14,  Newgate-street,  E.C. 

Sherrin,  George,  33,  Finsbury-circus,  E.C. 

Southall,  Bertram  Norman,  Beech-house,  Redhill, 
Surrey. 

Tidman,  Edward,  34,  Victoria-street,  Westminster, 
S.W. 

Weeks,  Alfred  W.  G.,  36,  Gunter-grove,  West 
Brompton,  S.W. 

Wilson,  R.  P.,  2,  Prince’s-mansions,  Victoria-street, 
S.W. 

Wood,  Gilbert,  32,  Green-lane,  Kettering. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Green,  Joseph  F.,  Heathlands,  Gervis-road  East, 
Bournemouth. 

Jackson,  Robert  Cattley,  7,  Loraine-crescent,  New- 
castle-on-Tyne. 

McMullen,  J.  A.,  10,  Hanover-square,  W. 

Pridmore,  Albert  E.,  2,  Broad-street-buildings,  E.C. 
Ridge,  Samuel  Hartshorne,  B.A.,  257,  Victoria- 
parade,  East  Melbourne,  Victoria. 

Thomas,  Carmichael,  Palace- gardens  Mansions,  The 
Mall,  Kensington,  W. 

Trevor,  Arthur  Charles,  Karachi,  India. 

The  Chairman,  in  introducing  the  reader  of  the 
paper,  said  he  wished  to  say  a few  words,  in  order  to 
show  how  largely  the  importance  of  the  question  was 
being  recognised.  He  could  corroborate  this  by  refer- 
ence to  the  records  of  the  Society,  which  had  done  so 
much  for  art  in  different  forms,  by  drawing  attention 
to  the  means  employed  for  the  preservation  of  paint- 
ings and  works  of  art.  On  21st  of  April,  1880,  he 
read  a paper  in  that  room,  in  which  he  referred  to- 
some  lectures  delivered  by  a gentleman  in  the 
beginning  of  the  century  upon  the  great  superiority 
of  copal  and  amber  varnish  as  a means  of  preserving 
paintings.  These  lectures  had  great  influence  at  the 
time,  as  painters  adopted  the  use  of  either  one  or 
other  of  these  varnishes,  and  they  were  much  satis- 
fied with  the  result.  Among  others  were  Mr. 
Linnell,  Mr.  Creswick,  and  Mr.  Mulready,  though 
some  had  given  up  the  use  of  these  varnishes,  owing 
to  the  greater  convenience  to  them  of  other  materials. 
After  1806  or  1807,  the  pictures  were  pointed  with 
these  materials,  and  this  was  the  nearest  approach 
to  what  the  old  masters  used.  They  had  something 
to  look  to  as  the  result  of  the  use  of  a 
known  medium.  Independently  of  that,  the 

system  had  been  most  haphazard  and  unfortunate, 
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because  they  had  no  means  of  tracing  a picture  in 
the  event  of  its  turning  out  to  be  well  preserved. 
In  olden  days,  a man  of  60  or  70,  on  going  into  a 
church  or  gallery,  might  say,  ‘‘I  helped  to  prepare 
the  canvas  on  which  this  picture  was  painted  by 
my  master.  I know  exactly  what  it  was  painted 
with,  and  therefore  I can  trace  the  reason  why  it  has 
cracked,  or  been  preserved.”  In  the  present  day 
painters  could  not  do  that,  and  this  fact  he  had  drawn 
attention  to  in  his  paper.  In  a less  distinct  way 
earlier  he  had  seen  the  need  of  something  of  the  kind, 
and  in  his  evidence,  given  before  the  Royal  Com- 
mission in  1863,  he  recommended  that  the  Royal 
Academy  should  be  compelled  to  appoint  a chemist, 
the  result  being  that  Professor  Barff,  and  after  him 
Professor  Church,  was  appointed.  Until  lately,  it 
might  have  appeared  that  very  little  had  resulted 
from  the  note  of  alarm  sounded  here  in  1880,  bnt  in 
a quiet  manner  attention  was  given  to  the  matter 
which  could  not  but  bring  about  safety,  and  now 
French  painters  had  become  alive  to  the  im- 
portance of  the  subject ; they  were  recognising 
that  the  materials  and  systems  they  were  de- 
pending upon  were]  unreliable,  that  in  many 
cases  their  use  resulted  in  great  disaster ; and,  as  a 
consequence,  they  had  banded  themselves  to- 
gether in  order  to  find  a way  of  curing  this  great 
defect.  Within  the  last  few  weeks  he  had  received  a 
letter  from  Professor  Keim,  of  Munich,  pointing  out 
that  in  the  year  1881  a lecture  was  delivered  by  Pro- 
fessor Teclu,  the  head  of  the  Imperial  Museum  at 
Vienna,  in  which  he  shewed  that  the  system  upon 
which  painters  were  relying  was  altogether  un- 
satisfactory, and  that  something  must  ]be  done  to 
correct  the  defective  system.  It  was  gratifying  to 
notice  that  the  King  of  Bavaria,  who  had  taken  great 
interest  in  the  matter,  appointed  Herr  von  Pettenkofer 
as  the  head  of  a commission  in  1863  to  make  investi- 
gation into  the  question  of  the  preservation  of  oil 
paintings.  This  gentleman  had  left  a report  in  which 
he  stated  that  he  was  perfectly  astonished  at  the  ig- 
norance of  artists  upon  the  subject.  Professor  Keim 
had  recently  delivered  a lecture  in  which  he  reported 
that  great  progress  was  being  made.  As  Mr. 
Laurie  had  been  working  at  the  matter  for  some 
few  years  he  felt  sure  that  whatever  he  might  say 
would  be  of  the  greatest  possible  importance. 

The  paper  read  was — 

ON  THE  DURABILITY  OF  PICTURES 
PAINTED  WITH  OILS  AND  VARNISHES. 

By  A.  P.  Laurie. 

When  we  look  at  the  Van  Eyck,  No.  186  in 
the  National  Gallery,  we  are  at  once  struck 
with  its  wonderful  state  of  preservation.  The 
reds,  probably  produced  by  glazings  of  lac,  or 
Brazil  wood,  or  kermes  lake,  over  a yellow  or 
red  ground,  seem  certainly  to  have  slightly 


faded,  and  turned  brown,  when  compared  with  , 
fresh  preparations  of  the  same  lakes  made 
from  the  old  receipts ; but  they  are  in  very  fair 
condition,  and  the  green  on  the  wife’s  dress  is 
marvellously  brilliant.  This  green  is  worthy  1 
of  special  attention,  as  it  seems  to  be  agreed 
among  the  authorities  on  these  matters,  that  it 
can  only  have  been  produced  by  a glazing  of 
verdigris,  a pigment  which  we  now  know  to 
be  of  a most  dangerous  character,  turning 
black,  and  corroding  and  destroying  other  | 
colours.  The  oranges  in  the  corner  are  j 
apparently  painted  with  orpiment,  another  1 
dangerous  colour  to  use. 

With  reference  to  the  reds,  I have  already 
mentioned  the  three  lakes,  which  are  most 
commonly  referred  to  in  old  receipts,  madder  j 
being  hardly  ever  mentioned.  Of  these,  Brazil 
wood  is  very  fugitive,  turning  a dirty  brownish  : 
red,  and  fading  very  much  if  only  exposed  to 
sunshine  for  a few  days.  Lac  lake,  though 
better  than  the  last,  is  not  a permanent  lake, 
and  of  kermes  very  little  is  known  beyond  the  j 
fact  that  it  yields  a permanent  dye.  Un-  I 
fortunately  these  lakes,  when  prepared  from 
the  old  receipts,  are  so  much  alike,  that  it  is  I 
impossible  to  identify  them  on  a picture. 
Judging,  however,  by  these  receipts,  one  lake 
is  as  likely  to  have  been  used  as  another. 

In  this  picture,  then,  painted  early  in  the 
15th  century,  we  probably  have  verdigris,  j 
a notoriously  fugitive  pigment  ; orpiment,  a i 
pigment  very  apt  to  change  ; and  a lake  which, 
assuming  that  kermes  is  a permanent  colour, 
may  or  may  not  be  permanent,  according  to 
which  of  the  three  lakes  above  mentioned  has 
been  used. 

It  cannot,  then,  be  held  that  the  preserva-  i 
tion  of  the  picture  is  due  to  the  pigments  used,  ; 
and  we  must,  therefore,  look  elsewhere  for  an  j 
explanation  of  its  freshness. 

If,  then,  the  secret  does  not  lie  in  the  pig- 
ments, it  must  lie  in  the  vehicle ; and  this 
leads  us  to  consider  what  properties  a vehicle  j 
must  have,  to  produce  so  remarkable  an  effect. 

This  question  is  very  easily  answered. 

It  has  been  again  demonstrated  by  Prof. 
Russell  and  Captain  Abney,  in  their  report  on 
water-colours  (1888),  that  most  fugitive  pig. 
ments  are  permanent,  if  protected  from 
moisture,  and  a still  larger  number,  if  pro- 
tected both  from  air  and  moisture.  If,  then, 
we  can  obtain  a vehicle  which  will  really  pro- 
tect the  particles  of  the  pigment  from  moisture, 
we  may  use  with  safety  many  pigments  that 
are  now  regarded  as  fugitive. 

At  this  point  one  is  apt  to  think  that  the 
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inquiry  is  concluded,  as  we  are  accustomed  to 
assume  that  ordinary  varnishes  and  oils  do 
preserve  surfaces  from  the  action  of  moisture  ; 
but,  unfortunately,  if  a sufficiently  delicate  test 
is  applied,  this  is  not  found  to  be  so.  The 
method  I have  devised  for  doing  this  is  to  use 
as  a pigment  ignited  sulphate  of  copper,  which 
is,  of  course,  a very  hydroscopic  body.  If  we 
grind  a little  of  the  ignited  sulphate  with  lin- 
seed oil,  and  paint  it  out  on  a glass  slide,  we 
get  an  enamel-like  white  surface,  with  some- 
times a slight  greenish  tinge  in  it. 

If  this  is  placed  in  a desiccator  to  dry,  it 
remains  the  same  in  appearance  ; if,  however, 
when  dry,  it  is  exposed  to  the  air  of  a room, 
it  gradually  turns  green  and  transparent ; or  if 
it  is  exposed  under  a bell-jar  beside  a dish  of 
water,  the  change  takes  place  much  more 
rapidly,  twelve  hours  being  often  sufficient.  If 
we  now  examine  the  slide  under  a microscope, 
we  usually  find  that  no  definite  cystalline  for- 
mation is  visible,  but  occassionally  here  and 
there  are  to  be  found  complete  crystals  of  sul- 
phate of  copper,  due,  apparently,  to  a slow 
aggregation  of  molecules  in  the  colloid  linseed 
oil. 

I shall  begin  by  describing  the  experiments 
I have  made  on  linseed  oil  alone. 

Linseed  Oil. 

The  linseed  oil  of  modern  commerce  differs 
in  several  important  particulars  from  that  used 
by  the  old  masters.  Hot-pressed  from  adul- 
terated seed,  refined  by  the  addition  of  sul- 
phuric acid,  and  then  probably  further  adul- 
terated with  other  oils  before  it  is  put  on  the 
market,  it  is  a very  inferior  product.  The  oil 
of  the  old  masters  seems  to  have  been  cold- 
pressed  from  pure  seed,  and  then  refined  by 
exposure  to  sunlight,  and  washing  with  water. 

In  converting  it  into  boiled  oil,  various 
methods  and  substances  were  used,  such  as 
exposure  merely  to  the  sun  till  it  thickened  ; 
boiling  it  with  bone  ashes  and  pumice  ; boiling 
it  with  ignited  sulphate  of  zinc ; boiling  it 
with  litharge  or  with  white  lead,  or  with 
umber;  or  exposing  it  to  the  sun  exposed  in 
leaden  dishes,  or  mixed  with  white  lead. 

The  modern  practice  is  probably,  in  many 
cases,  similar,  salts  of  manganese  having  been 
added  to  the  list,  and  such  substances  as  sul- 
phate of  zinc  having  been  abandoned. 

My  impression  from  the  study  of  the  old 
receipts  is  that,  probably,  in  most  cases 
litharge  or  white  lead  was  used,  just  as  it  is 
most  commonly  used  now.  We  have,  then,  to 
look  rather  to  the  earlier  stages  of  the  pre- 


paration of  the  oil,  to  find  any  serious  differ- 
ence between  ancient  and  modern  practices. 

With  a view  to  finding  whether  the  capacity 
of  linseed  oil  for  resisting  moisture  would  be 
improved  by  following  any  of  the  old  methods, 
1 tried  the  following  experiments.  I obtained — 

1.  A sample  of  ordinary  pale  drying  oil  of 
the  best  quality. 

2.  A bottle  of  drying  oil  from  one  of  the 
leading  firms  of  artists’  colourmen. 

3.  A sample  of  Bell’s  medium  from  Messrs. 
Bell  and  Co.,  of  Oxford-street.  This  medium 
is  prepared  by  cold-pressing  carefully  sifted 
seed,  and  then  keeping  the  raw  oil  at  a tem- 
perature of  about  ioo°  C.  for  some  weeks, 
until  it  becomes  thick  and  viscous.  This 
“fat  oil”  is  then  thinned  with  oil  of  spike 
for  use. 

4.  I obtained  some  raw  oil,  cold  pressed, 
from  sifted  English  seed,  which  I then  refined 
in  the  following  manner.  A bottle  was  filled 
one-third  full  with  salt  water  and  sand,  and 

j one-third  full  of  oil,  and  was  placed  out  in  the 
sun,  with  a loose  cap  over  the  top  for  four 
weeks.  By  the  end  of  that  time  no  more  pre- 
cipitate was  formed,  and  the  oil  was  drawn 
off,  filtered,  and  converted  into  boiled  oil  by 
heating  to  120°  C.  for  120  hours  with  borate 
of  manganese. 

5.  Another  portion,  after  refining,  was  con- 
verted into  oil,  by  heating  strongly  for  three 
hours  with  bone  ashes,  adding  ignited  sul- 
phate of  zinc,  and  allowing  it  to  settle  and 
stand  in  the  sun,  according  to  an  old  German 
receipt,  which  is  quoted  by  Eastlake  in  his 
“ History  of  Oil  Painting.”  Slides  were 
painted  out  with  these  different  oils,  mixed 
with  sulphate  of  copper,  and,  after  having 
been  dried  in  a desiccator,  were  exposed  to- 
moisture.  They  all  turned  green  at  approxi- 
mately the  same  rate,  and  repeated  experi- 
ments did  not  show  that  one  had  much 
advantage  over  another.  If  a slide  is  varnished 
with  oil,  after  being  dry,  it,  of  course,  resists  a 
little  longer  ; but  four  layers  of  such  varnish- 
ing only  protect  the  slide  for  three  days 
instead  of  one. 

As  far,  then,  as  these  experiments  are  con- 
cerned, there  seems  to  be  no  reason  to  suppose 
that  the  pure  oil,  sun-refined,  has  much  advan- 
tage over  the  commercial  oil,  or  the  different 
methods  of  converting  it  into  boiled  oil  exer- 
cise an  appreciable  effect.  Only  one  point 
seemed  to  remain  unsettled.  It  seemed 
possible  that  the  old  oil,  imperfectly  pressed, 
might  be  superior  to  that  obtained  by  the 
hydraulic  press.  In  order  to  test  this,  I had 
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some  fresh  seed  pressed,  and  took  samples 
during  the  pressing,  dividing  the  oil  into  three 
parts.  Taking  the  first  part  of  these,  I refined 
it,  boiled  it  with  borate  of  magnesia,  and 
tested  it.  The  moisture  penetrated  through  it 
as  before. 

These  experiments  seem  to  show,  then, 
pretty  conclusively,  that  linseed  oil,  no  matter 
how  pure  or  how  carefully  refined,  or  in  what 
way  it  is  converted  into  boiled  oil,  cannot  be 
depended  upon  to  protect  a surface  from  mois- 
ture. In  the  course  of  these  experiments,  I 
was  struck  with  the  fact  that  linseed  oil  which 
had  been  kept  for  some  time  after  it  was  dry  in 
the  desiccator  seemed  to  resist  better  than 
lately-dried  oil,  when  exposed  to  moisture. 
Three  weeks  was  found  to  make  a considerable 
improvement,  and  two  months  still  further  im- 
provement. These  experiments  are  being  con- 
tinued, with  a view  to  finding  at  what  point 
the  improvement  will  cease. 

When  we  consider  the  nature  and  constitu- 
tion of  linseed  oil,  I do  not  think  we  need  be 
surprised  at  its  permeability  to  moisture. 
Besides  containing  linoleine,  it  also  contains 
considerable  quantities  of  non-drying  fatty 
acids,  which,  being  unaltered  during  the  oxi- 
dation of  the  linoleine,  must  tend  to  produce  a 
spongy  and  porous  surface.  According  to 
Allen,  the  dried  film  contains  free  glycerine, 
which  must  not  only  tend  to  increase  its 
porosity,  but  also  to  act  as  a carrier  of  moisture. 
Taking  these  different  facts  into  consideration, 
the  passage  of  moisture  through  linseed  oil  is 
not  surprising. 

I should  like  to  refer  here  to  a theory  which 
has  been  recently  advanced,  that  lead  dryers 
are  injurious  to  pictures  on  account  of  the 
formation  of  lead  soaps.  As  far  as  these 
experiments  are  concerned,  we  have  no  con- 
firmation of  this  ; and  I confess  that  the  theory 
seems  to  me  a very  startling  one  in  the  light 
of  the  fact  that  the  white  lead  used  by  the 
old  masters  was  prepared  by  the  Dutch  pro- 
cess, and  therefore  contained  large  quantities 
of  lead  hydrate,  and  of  the  fact  that  the  oldest 
receipt  I am  familiar  with  for  preparing  drying 
oil,  devises  that  this  should  be  done  by  boiling 
with  oxide  of  lead. 

When  Mr.  Scott  Taylor  tells  us  that  the 
Venetian  painters  were  accustomed  to  grind 
their  white  lead  repeatedly  in  vinegar,  I can 
only  suppose  that  chemists,  like  poets,  are 
sometimes  caught  nodding.  It  seems  to  me 
more  probable  that  treatment  with  lead  salts 
may  remove  some  of  the  fatty  acids  other  than 
linoleic  acid  as  leadj  soaps.  I do  not  find, 


however,  that  the  oil  which  rises  to  the  surface 
of  ground  white  lead  protects  from  moisture 
any  better  than  ordinary  oil. 

Walnut  Oil. 

Walnut  oil  is  frequently  referred  to  in  the  old 
receipts,  and  seems  to  have  been  largely  used 
by  the  old  masters  for  painting.  It  can  be 
prepared  4by  pressing  the  kernels  of  walnuts 
after  slightly  warming  them.  The  walnuts 
should  be  about  three  months  old.  The  oil 
obtained  is  very  pale,  and  dissolves  white  lead 
freely  on  boiling,  becoming  darker  in  colour. 
I prepared  a little  by  boiling  the  kernels  of  the 
walnuts  with  water,  after  pounding  them  in  a 
mortar,  roughly  separating  the  oil  which  rose 
to  the  top,  dissolving  the  oil  in  ether,  filtering, 
and  evaporating  off  the  ether.  I then  con- 
verted this  oil  into  a boiled  oil  by  heating  it 
with  white  lead.  On  testing  it  with  the  sul- 
phate of  copper,  I found  that  moisture  rapidly 
penetrated,  showing  that  it  is  no  better  in  this 
respect  than  linseed  oil.  As  these  were  the 
two  oils  which  were  used  by  the  old  masters, 
the  protection  of  their  pigments  cannot  have 
depended  upon  the  moisture  of  the  oils  used. 

Resins. 

In  order  to  test  how  far  pure  resins  will  pro- 
tect the  sulphate  of  copper  from  moisture,  I 
dissolved  them  either  in  spirits  of  turpentine 
or  in  benzole,  ground  the  sulphate  of  copper 
with  the  solution,  and  painted  it  out  on  a glass 
slide.  I have  not  attempted  an  exhaustive 
examination  of  resins,  but  have  contented  my- 
self with  a few  typical  ones,  namely,  colo- 
phony, mastic,  Sierra  Leone  copal,  and  amber. 
The  varnishes  were  all  prepared  by  first  fusing 
the  resin,  and  then  gradually  adding  the  spirits 
of  turpentine  to  the  fused  mass. 

The  change  of  appearance  on  exposing  one 
of  the  slides  thus  prepared  to  moisture,  was 
quite  different  to  the  appearance  in  the  case  of 
oil.  The  surface  became  an  opaque  greenish- 
blue  in  the  course  of  a few  hours  in  the  case  of 
colophony,  mastic,  and  Sierra  Leone  copal, 
but  after  that  there  was  no  further  change. 
On  then  examining  these  slides  under  the 
microscope,  this  appearance  was  explained. 
The  whole  surface  was  rough  and  covered  with 
blue  cones  of  sulphate  of  copper  with  unaltered 
white  plains  between.  Apparently  the  varnish 
on  drying  became  full  of  small  cracks  or  holes, 
through  which  moisture  penetrated,  but  in 
itself  resisted  the  passage  of  moisture.  These 
holes  were  so  close  together  as  to  give  the 
whole  surface  a blue  appearance  when  ex- 
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amined  with  the  naked  eye.  The  one  excep- 
tion to  this  was  the  amber^varnish.  It  resisted 
the  attacks  of  moisture  for  weeks  without 
change.  I think,  however,  that  we  may  con- 
sider that  such  solutions  of  resins  protect  a 
surface  from  moisture  sufficiently  well  for  all 
practical  purposes.  The  slight  change  taking 
place  in  the  sulphate  of  copper  does  not  go 
any  further,  and  would,  I think,  be  imperceptible 
in  the  case  of  a fugitive  pigment. 

I need  hardly  point  out,  however,  that  such 
solutions  are  quite  unfit  to  be  used  as  mediums 
in  place  of  oil,  and  that  the  surface  formed  is 
brittle  and  not  very  durable. 

Oleoresinous  Vehicles. 

Eastlake,  in  his  “ History  of  Oil  Painting,” 
devotes  himself  principally  to  trying  to  deter- 
mine what  medium  was  used  by  Van  Eyck 
and  his  immediate  followers.  As  his  book  is 
the  most  important  work  on  this  subject,  and 
he  has  devoted  immense  pains  to  investigating 
all  the  documentary  evidence,  the  theory  he 
advances  requires  specially  careful  examina- 
tion. 

Briefly,  his  theory  is  this  : that  the  Flemish 
painters  ground  their  colours  in  oil ; that  they 
prepared  a varnish,  by  dissolving  a resin^ 
preferably  amber,  in  oil,  and  that  they  mixed 
a little  of  this  with  the  colour.  He  claims  that 
such  a medium  protects  the  pigment  from 
moisture,  and  that  it  is  only  necessary,  in  the 
case  of  specially  fugitive  pigments,  such  as 
yellow  lake,  verdigris,  &c.,  to  increase  the 
proportion  of  varnish  and  diminish  the  pro- 
portion of  oil,  in  order  to  effectually  lock  them 
up,  and  protect  them  from  the  action  of  a moist 
climate.  This  he  calls  the  oleoresinous 
vehicle ; and,  while  undoubtedly  showing 
that  this,  in  all  probability,  represents  their 
usual  practice  for  ordinary  pigments,  I think 
he  fails  to  make  out  that  they  relied  upon  this 
method  in  the  case  of  notoriously  fugitive  pig- 
ments. In  fact,  curiously  enough,  as  I shall 
presently  show,  any  evidence  he  brings  for- 
ward, points  in  quite  a different  direction.  At 
the  same  time,  he  quotes  from  a sufficient 
number  of  authorities  to  show  that  he  correctly 
describes  their  general  practice  : a practice 
for  which  there  are  sufficient  reasons,  apart 
from  the  question  of  the  preservation  of 
specially  fugitive  pigments. 

It  has  been  shown  by  Professor  Church  that 
even  so  hard  a resin  as  copal,  when  dissolved 
in  a volatile  medium,  after  a year  becomes 
covered  with  minute  cracks  ; that  this  is  also 
true  of  copal  dissolved  in  the  usual  quantity  of 


oil  necessary  to  make  a varnish.  But  he  finds 
that  if  a copal  oil  varnish  is  mixed  with  a cer- 
tain proportion  of  oil,  it  forms  a surface  which 
is  hard,  and,  therefore,  preferable  to  oil  alone> 
which  is  soft,  but  which  does  not  crack.  There 
seems  to  be  no  doubt,  therefore,  that  apart 
from  other  considerations,  the  mixture  of  a 
resin  dissolved  in  oil  with  oil  produces  the 
most  permanent  surface.  It  remains  to  be 
seen  whether  such  a medium  has  the  quality 
claimed  for  it  by  Eastlake  of  protecting  the 
pigments  from  moisture. 

In  order  to  experiment  upon  this  matter,  I 
obtained  (1)  a very  fine  sample  of  a genuine 
copal  varnish  from  Messrs.  Freeman  ; (2) 
Mander  Bros.,  Coburg  varnish  ; (3)  I dis- 

solved Sierra  Leone  copal  in  my  own  pure 
linseed  oil,  and  heated  it  till  it  became  stringy, 
as  directed  in  the  old  receipts  ; (4)  I dissolved 
amber  in  the  same  way  in  the  pure  oil ; (5)1 
boiled  some  of  the  amber  varnish  mixed  with 
white  lead  till  almost  solid,  and  then  diluted  it 
with  spirits  of  turpentine.  I then  prepared 
slides  with  these  varnishes  mixed  with  the 
sulphate  of  copper  ; comparing  the  slides 
painted  with  pure  oil  with  slides  painted  with 
a mixture  of  oil  and  varnish,  and  slides  painted 
with  the  varnish  alone. 

In  some  cases,  the  slides  after  drying  were 
varnished  with  the  mixture  that  had  been  used 
in  painting  them  out.  In  making  the  varnishes. 
I mixed  about  one-third  resin  with  about  two- 
thirds  oil. 

None  of  these  preparations  resisted  the 
attacks  of  moisture.  Those  containing  varnish 
resisted  a little  longer  than  those  merely  con- 
taining oil,  but  the  difference  was  probably 
due  to  the  greater  thickness  of  the  protecting 
layer. 

As  far,  then,  as  we  can  judge,  by  the  sul- 
phate of  copper  test,  Eastlake’s  theory  that  an 
oleoresinous  vehicle  will  protect  a fugitive  pig- 
ment is  not  correct.  It  seemed  to  me  neces- 
sary, however,  to  check  these  results  by  some 
experiments  made  in  another  way,  and  I there- 
fore determined  to  try  whether  such  mediums 
would  protect  a fugitive  pigment. 

In  order  to  reproduce,  as  near  as  possible, 
the  conditions  necessary  in  the  case  of  one  of 
the  old  masters,  I prepared  some  Brazil-wood 
lake,  according  to  one  of  the  old  receipts,  and 
after  careful  washing  and  drying,  ground  it 
with  the  following  mediums  : — 

1.  Commercial  pale  boiled  oil. 

2.  Rowney’s  boiled  oil. 

3.  My  pure  oil. 

4.  The  pure  oil  mixed  with  amber  varnish. 
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5.  The  pure  oil  mixed  with  copal  varnish. 

All  of  these  faded  when  exposed  to  sunlight, 
and  apparently  faded  at  the  same  rate. 

To  confirm  this  result,  I next  rubbed  out  on 
two  glass  plates  carmine  ground  in  pure  oil. 
After  the  two  plates  were  dry,  I put  one  away 
in  the  dark,  and  exposed  the  other  to  light. 
At  the  same  time  I rubbed  out  on  two  other 
plates,  carmine  ground  with  pure  oil  and  a 
little  amber  varnish,  and  exposed  one  of  these 
to  light.  The  two  plates  kept  in  the  dark  re- 
tained their  brilliancy,  while  the  two  exposed 
to  light  quickly  turned  brown  at  the  same  rate. 

I think  that  these  experiments  show  pretty 
conclusively  that  whatever  method  may  have 
been  used  to  preserve  fugitive  pigments  by  the 
old  masters,  it  cannot  have  been  that  of  grind- 
ing colours  with  oil,  and  then  mixing  in  a little 
oil-varnish,  as  supposed  by  Eastlake. 

In  order,  then,  to  solve  this  problem  as  to 
the  nature  of  the  vehicle  used  to  preserve 
fugitive  colours,  it  is  necessary  to  lay  aside 
the  theories  of  such  writers  as  Eastlake, 
and  examine  carefully  such  old  receipts  as  are 
available.  This  is  all  the  more  necessary,  as 
the  word  varnish  is  used  so  carelessly  by 
writers  on  this  subject,  for  they  seem  to  think 
that  all  varnishes  have  similar  properties,  and 
therefore  it  does  not  matter  whether  the  nature 
of  the  varnish  is  stated  or  not. 

The  result  of  a more  careful  and  minute 
inquiry  has  been  the  discovery  of  an  old 
medium  of  remarkable  properties.  It  is  too 
early,  however,  to  say  anything  in  public  as  to 
this  medium,  until  it  has  been  thoroughly 
tested.  I,  therefore,  shall  say  nothing  of  it  here, 
but  reserve  to  some  future  date  the  complete 
statement  of  its  preparation  and  properties. 

Leaving  this  question,  I will  next  describe 
the  experiments  we  have  made  on  the  effect  of 
a layer  of  varnish  of  different  kinds  over 
linseed  oil. 

Sulphate  of  copper  was  ground  with  linseed 
oil,  painted  out  on  glass  slides,  and  allowed  to 
dry  in  a desiccator.  They  were  then  varnished 
respectively  with  copal  dissolved  in  oil,  copal 
dissolved  in  turps,  amber  dissolved  in  turps, 
and  mastic  dissolved  in  turps.  The  first  to 
give  way  and  show  the  passage  of  moisture 
were  the  slides  varnished  with  copal  in  turps 
and  amber  in  turps ; while  the  slide  which 
resisted  moisture  longest  was  the  one  coated 
with  mastic  and  turps. 

I find  that  a good  mastic  varnish  will  protect 
for  some  weeks  a slide  which  would  otherwise 
turn  green  in  a few  hours. 

The  reason  for  the  superior  behaviour  of 


mastic  is,  I think,  not  far  to  seek.  It  forms  a 
soft  elastic  coating  over  the  elastic  oil,  which 
is  more  durable  and  less  likely  to  crack  than 
the  hard  brittle  coating  formed  by  the  amber 
or  the  copal.  Experiments  upon  other  resins 
have  confirmed  this  view.  These  experiments 
then  add  another  argument  in  favour  of  the  use  f 
of  mastic  varnish  for  pictures  to  those  already 
known. 

To  repeat  these  arguments  briefly  : — The 
use  of  an  oil  varnish  for  a picture  has  this 
objection,  that  it  will  turn  yellow  with  age,  or 
even,  if  it  contains  lead  dryers,  as  in  most 
cases  it  does,  dark  brown  with  age,  thus  in- 
creasing the  defects  of  an  oil  picture,  and 
cannot  be  removed  without  great  risk  of 
destroying  the  coatings  of  colour  underneath  ; 
while,  as  has  been  shown  by  these  experi- 
ments, it  affords  little  or  no  protection  to  the 
picture  from  the  action  of  moisture. 

The  use  of  copal  or  amber,  dissolved  in 
spirit,  is  also  objectionable,  because  the  varnish 
is  difficult  to  remove.  By  using  mastic,  we 
have  a varnish  which,  while  affording  the  best 
protection  to  the  picture  from  moisture,  is  easily 
removed  and  renewed,  without  any  danger  of 
injury  to  the  picture  underneath.  This  seems 
of  special  importance  in  a country  like  this, 
where  pictures  are  exposed  to  the  greasy, 
sticky  dirt  produced  by  coal  smoke.  As  might 
be  expected,  from  its  capacity  of  keeping  out 
moisture,  mastic  varnish  also  affords  a good 
protection  to  white  lead  from  the  blackening 
action  of  sulphur  gases. 

It  must  not  be  supposed,  however,  that  in 
selecting  the  best  varnish  for  a picture,  we 
have  solved  the  problem  before  us.  Not  only 
can  moisture  readily  penetrate  through  the 
back,  but  supposing  the  back  to  be  protected, 
it  is  only  a question  of  time  for  the  moisture  to- 
penetrate  through  the  front,  as  having  once 
succeeded  in  passing  through  cracks  in  the 
varnish,  it  is  able  to  move  about  freely  through 
the  oil  underneath. 

There  is  another  danger  in  the  use  of  an 
ordinary  oil  medium.  There  is  no  doubt  that 
if  certain  pigments  ground  in  oil  are  mixed 
together,  they  will  act  chemically  upon  each 
other.  Such,  for  instance,  as  cadmium  yellow 
and  emerald  green,  which,  if  mixed  together, 
rapidly  turn  black.  At  first  sight  this  is  diffi- 
cult to  understand,  as  it  seems  unlikely  that 
dry  particles  of  colour,  each  isolated  by  a 
layer  of  oil,  could  act  upon  each  other.  When 
we  remember,  however,  the  complicated  nature 
of  linseed  oil  itself,  and  the  complicated 
changes  that  take  place  while  it  is  drying. 
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resulting  in  the  presence  of  free  fatty  acids,  of 
glycerine,  and  of  moisture,  it  seems  quite 
possible  that  certain  pigments  could  be  dis- 
solved and  decomposed,  and  once  in  solution 
they  would  probably  diffuse  through  the  oil, 
even  though  the  oil  was  dry/ just  as  we  know 
that  salts  will  diffuse  through  solid  gelatine. 

Mr.  Holman  Hunt  has  got  in  his  studio  a 
remarkable  example  of  such  diffusion.  A patch 
of  emerald  green  placed  on  the  canvas,  ran 
down  until  it  came  in  contact  with  a patch  of 
cadmium  yellow ; the  blackening  caused  by 
this  is  not  confined  to  the  point  of  contact,  but 
has  gradually  spread. 

With  a view  to  testing  this  point  more  care- 
fully, I rubbed  out  on  a glass  slide  two  patches 
of  cadmium  yellow.  When  they  were  dry,  I 
rubbed  over  one  of  them  some  emerald  green, 
and  over  the  other  some  boiled  oil.  When  the 
boiled  oil  was  dry,  I rubbed  over  that  some 
emerald  green,  so  that  in  the  one  case  we  had 
the  emerald  green  isolated  from  the  cadmium 
yellow  by  the  thin  layer  of  oil  which  rose  to  the 
top  of  the  cadmium  yellow  in  drying,  and  in 
the  second  case  by  the  thick  layer  of  oil  which 
was  purposely  placed  between  them.  After 
keeping  for  some  time,  both  of  these  patches 
began  to  grow  dark,  the  one  with  the  thin  layer 
of  oil  changing  markedly,  while  the  one  with 
the  thick  layer  of  oil  changed  slightly.  These 
films  were  then  stripped  off,  cut  in  sections, 
and  examined  under  the  microscope.  This  can 
be  very  readily  done  by  embedding  such  a film 
in  paraffin  wax,  and  cutting  and  mounting  in 
the  way  used  in  the  Biological  Laboratories  at 
Cambridge. 

Though  little  could  be  seen  in  the  case  of 
the  film  with  the  thick  layer  of  oil,  it  was  quite 
easy  to  see,  in  the  film  with  the  thin  layer  of 
oil  between  the  two  colours,  that  the  emerald 
green  was  unaltered,  but  that  the  top  of  the 
cadmium  yellow  was  covered  with  a line  of 
black  spots,  showing  that  the  emerald  green 
must  have  dissolved  and  diffused  through  the 
oil  to  attack  the  cadmium  yellow. 

These  experiments,  I think,  show  that  we 
have  not  only  in  oil  paintings  to  guard  against 
external  dangers. 

We  have,  then,  two  policies  before  us.  One 
is  to  obtain  a medium  which  will  effectually 
lock  up  pigments  from  external  danger  and 
from  internal  solutions  and  diffusions  ; and  the 
other  is,  recognising  the  imperfection  of  the 
medium  we  are  using,  to  select  pigments  which 
are  unaffected  by  the  medium,  and  least  likely 
to  injury  from  external  sources,  such  as 
moisture,  and  so  on. 


Apparently,  the  most  durable  surface  that 
can  be  produced  with  modern  mediums  is 
that  obtained  with  a mixture  of  copal  oil 
varnish  and  linseed  oil. 

Until,  then,  the  proper  medium  is  discovered, 
the  best  we  can  do  is  to  paint  our  pictures  with 
this  medium  and  a carefully  selected  group  of 
pigments,  and  then,  as  a further  precaution, 
coat  the  pictures,  when  thoroughly  dry,  with  ». 
layer  of  mastic  dissolved  in  turps. 


DISCUSSION. 

The  Chairman  thought  the  observations  which 
they  had  just  listened  to  would  be  of  the  greatest 
possible  value  in  teaching  them  what  to  avoid, 
though,  for  practical  purposes,  the  inquiry  had  a 
somewhat  negative  result.  Speaking  of  copal  and 
amber,  he  might  say  that  certain  pictures  painted  by 
men  who  took  the  advice  of  Linnell  and  others  hack 
been  remarkably  well  preserved,  but  in  the  case  of 
one  picture  at  South  Kensington,  which  had  been  so* 
treated,  Mulready  found  certain  inexplicable  white 
spots  upon  it.  At  first  it  was  impossible  to  account 
for  these  spots,  and  Mulready  asked  the  authorities- 
to  let  him  take  the  picture  to  his  studio  to  investi- 
gate it,  and,  if  possible,  to  cure  the  defect.  Upon, 
examining  the  picture  with  a strong  microscope,  he- 
found  that  each  little  spot  was  a round  ring,  and  in 
the  centre  there  was  a little  circumference  of  the 
colour  which  it  had  actually  been  before,  but  that 
outside  there  was  the  bare  canvas.  On  ex- 
amining it  more  carefully,  Mulready  discovered 
that  these  spots  had  been  caused  by  the  saliva, 
of  the  people  standing  in  front  of  the  picture, 
the  saliva  as  it  dried  having  contracted  the  colour- 
This  was  a proof  that  amber  varnish  was  not  sufficient 
to  protect  a picture.  The  picture  was  restored  by 
Mulready,  and  a similar  mishap  had  been  avoided- 
by  placing  glass  in  front  of  it.  Many  of  the 
pictures  painted  with  amber  and  copal  had  stood 
in  a way  which  could  not  be  expected  from  oil 
alone ; they  were  not  more  substantial,  but  the 
colour  had  been  better  preserved.  One  could  not  be- 
certain  about  pictures  painted  by  other  people,  but 
he  might  refer  to  one  painted  by  himself  in  1850,. 
entitled  “The  Rescue  of  Christian  Priests  from  the 
Persecution  of  the  Druids.”  One  priest  had  a robe 
of  great  brilliancy,  with  a white  linen  dress  underneath, 
and  another  had  a red  coat  with  a white  garment- 
beneath,  the  vegetation  being  painted  from  nature  out 
of  doors  in  the  sunlight,  and  this  picture,  which  was- 
now  in  the  possession  of  Mrs.  Coombe,  at  Oxford, 
had  stood  remarkably  well.  The  way  in  which, 
that  was  done  was  as  follows : each  morning  he. 
put  into  a cup  a portion  of  copal  varnish,  and  an 
equal  quantity  of  linseed  oil,  combining  the  two  with 
a little  rectified  spirit  of  turpentine,  and  used  it 
for  his  day’s  work.  No  doubt,  microscopically,  many 
defects  might  be  found  in  the  picture,  but  to  the  eye 
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none  were  apparent.  Pictures  painted  by  Millais  at 
the  same  time  were  painted  at  once  on  a white 
ground,  as  his  were,  and  with  copal  or  amber,  and 
the  picture  from  Keats  at  Liverpool  was  a marvel  in 
its  condition  as  to  colour  and  purity.  With  regard  to 
the  superiority  of  mastic  for  preserving  paint,  he 
thought  it  necessary  to  utter  a word  of  caution,  as  many 
picture  dealers  were  in  the  habit  of  giving  a picture, 
if  it  was  dull,  a coat  of  varnish  without  any  regard  to 
how  the  picture  was  painted.  If  the  picture  was 
painted  in  one  coat,  as  in  the  case  of  the  Van  Eyck, 
there  was  very  little  oil  in  the  earths,  and  colours 
made  from  the  juice  of  vegetables  to  protect  them,  and 
therefore,  before  having  a coat  of  mastic,  it  was 
desirable  that  it  should  have  a further  coat  of  a 
mixture  of  resin  varnish  and  oil. 

Mr.  Walter  F.  Reid  said  that  he  had  made 
many  experiments  in  the  laboratory  on  this 
subject,  but  he  had  found  it  necessary  at  the  com- 
mencement to  take  one  line  only ; and  the  line  which 
he  took  related  chiefly  to  the  vehicles,  and  not  to  the 
pigments.  As  to  the  remark  about  the  Van  Eyck, 
that  the  green  had  been  produced  by  verdigris,  he 
thought  it  was  possible  that  it  might  be  malachite, 
as  he  had  lately  come  across  an  old  recipe  for 
grinding  up  and  mixing  the  verdigris  with  powdered 
marble  ; the  result  of  this  mixture  would  practically 
be  malachite.  As  to  moisture,  he  thought  the 
question  arose  whether  the  water  might  not  be 
produced  in  the  decomposition  of  the  organic 
substance  of  the  medium  itself.  It  was  highly 
pxobable  that  during  the  oxidation  of  the  linseed 
oil  water  was  formed,  but  this  was  a subject  which 
might  possibly  form  a subject  for  future  experi- 
ment. In  boiling  linseed  oil  many  peculiar 
substances  had  been  mentioned  which  had  to 
be  added  during  the  boiling,  but  the  majority 
of  these  had  no  action  whatever  upon  it.  The 
oil  was  usually  boiled  with  litharge  and  red  lead, 
though  he  preferred  a mixture  of  both,  as  this  gave  a 
perfect  oil  for  all  practical  purposes.  In  refining  the 
oil,  if  it  was  treated  by  mixing  it  with  water,  and  ex- 
posing it  to  the  air,  in  the  sun,  part  of  it  was 
oxidised,  the  unoxidised  oil,  being  heavier  than 
water,  would  settle  at  the  bottom,  which  was 
an  important  matter.  Some  of  the  old  masters 
put  the  per-centage  of  oil  which  was  lost  in  the 
refining  at  from  50  to  70  per  cent.  The  residue 
was  not  diluted  with  a fatty  oil  or  drying  oil,  but 
with  a volatile  substance,  such  as  oil  of  spike  or  oil  of 
lavender.  Having  spent  many  hours  in  trying  to 
solve  the  problem  as  to  what  were  the  distilled  oils 
formerly  used,  he  had  come  to  the  conclusion  that  in 
nearly  every  recipe  for  distilling  oils  mentioned  by 
the  old  Italian  and  German  writers,  some  substance 
was  used  which  gave  a volatile  distillate ; in 
some  cases  they  either  mixed  mastic  varnish,  or 
mastic  itself,  and  in  one  case  the  painter  recom- 
mended the  mixing  of  linseed  oil  with  sufficient  lavender 
flowers  to  absorb  it,  and  then  to  distil  the  mixture 


with  water.  It  was  probable,  therefore,  that  some 
distilled  oil  which  was  used  was  not  any  product 
from  the  distillation  of  linseed  oil  itself,  but  from  sub- 
stances mixed  with  the  oil  in  distilling.  He  did  not 
agree  with  Mr.  Laurie  that  a spirit  varnish  could  be 
easily  removed  without  injury  to  the  picture,  his  own 
opinion  being  that  it  was  very  difficult  to  remove 
it  without  acting  on  the  medium  of  the  picture.  As  to 
the  solubility  of  the  colours  in  the  medium,  and  the 
intersaction  of  the  colours,  he  thought  this  might  be 
accounted  for  by  the  formation  of  certain  salts  which 
acted  upon  each  other.  Old  writers  dwelt  on  the 
importance  of  not  using  too  much  oil,  and  he  thought 
in  this  respect  they  were  correct.  The  difficulty 
with  linseed  oil  was  that  up  to  the  present  its  sub- 
sequent history  was  not  known.  Pettenkofer 
stated  that  dried  oil  was  insoluble  in  water, 
spirits  of  wine,  ether,  oil  of  turpentine,  and  other 
liquids,  and  this  was  correct  when  the  oil  was  fresh, 
but  after  a time  a change  took  place  in  it  upon 
being  exposed  to  the  air,  and  this  change  was  of 
great  importance  to  artists.  After  four  or  five  years, 
the  surface  of  a piece  of  pure  oxidised  oil,  either 
boiled  or  raw,  became  sticky,  and  after  a lapse  of  ten 
years  the  whole  of  it  was  converted  into  a sticky 
substance  which  changed  its  qualities.  In  the  first 
instance,  oxidised  linseed  oil  was  insoluble  in  different 
substances,  especially  alcohol.  If  linseed  oil  at  that 
age  was  treated  with  alcohol  it  would  be  dissolved 
entirely.  A new  picture  might  be  immersed  in 
alcohol  without  its  being  injured,  but  an  old  picture 
would  be  destroyed.  On  the  table  were  two 
specimens  of  oxidised  oil,  one  being  boiled  linseed 
oil  oxidised  in  1878,  the  surface  of  which,  after  four 
or  five  years,  began  to  get  sticky  and  to  run  down, 
the  other  sample  being  raw  linseed  oil  of  the 
same  age  which  was  perfectly  oxidised.  The  first 
specimen  had  been  boiled  in  the  ordinary  way 
with  one-half  per  cent,  of  litharge  and  a half  per 
cent,  of  red  lead.  In  the  first  oxidisation  of  linseed 
oil  there  was  a great  increase  in  weight  and  bulk, 
the  increase  in  weight  being  about  11  per  cent., 
though  he  had  not  been  able  to  tell  the  exact  in- 
crease on  the  second  oxidisation.  The  consequence 
was  there  must  be  wrinkles  on  the  oil,  if  the  film  was 
thick,  owing  to  this  increase  in  weight.  The  pro- 
perties of  the  modified  oxidised  oil  were  of  the 
greatest  importance  for  the  subsequent  treatment  of 
pictures  ; and  Pettenkofer  was  not  aware  of  this,  as 
he  distinctly  stated  that  the  oxidised  oil  was  insolu- 
ble in  alcohol,  which  was  not  correct.  One  might, 
perhaps,  wonder  why  pictures  were  not  sticky  after 
a length  of  time,  but  the  reason  was,  first,  that  the 
basis  on  which  they  were  painted  was  porous,  so 
that  the  liquid  was  absorbed  by  it,  and  the  pig- 
ments themselves  absorbed  a great  part  of  the  semi- 
liquid  products  as  they  were  produced ; and,  in  the 
next  place,  they  would  combine  with  them,  especially 
lead.  This  brought  him  to  the  consideration  of  the 
quantity  of  oil  which  artists  used  for  different  pig- 
ments: 100  parts  by  weight  of  white  lead  required  12 
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parts  by  weight  of  boiled  linseed  oil,  100  parts  of  zinc 
white  required  14  parts  of  boiled  linseed  oil,  100 
parts  of  chrome  yellow  required  19  parts  of  linseed 
oil,  100  parts  of  ivory  black  required  112  parts  of  oil, 
100  parts  of  burnt  sienna  required  181  parts  of  oil, 
and  100  parts  of  raw  sienna  required  240  parts  of  oil. 
Dark  colours  required  more  oil,  as  they  were  not  of 
a basic  nature  and  did  not  combine  with  acids  ; con- 
sequently the  oil,  doubly  oxidised,  remained  in  its 
semi-liquid,  or  liquid,  state  unless  the  canvas  ab- 
sorbed it.  As  the  results  of  experiments  made  with 
gums,  he  found  that  melted  gums  were  not  so  fine  as 
gums  in  their  natural  state.  If  you  took  a piece  of 
copal  and  melted  it,  it  would  be  found  to  be  beauti- 
fully bright,  but  after  a time  it  became  covered  with 
cracks,  though  the  reasons  for  this  have  not  been 
ascertained. 

Professor  Roberts  - Austen,  C.B.,  F.R.S., 
thought  the  author  of  the  paper  had  made  an 
extremely  happy  selection  of  a material  to  test  the 
presence  of  moisture  in  anhydrous  sulphate  of 
copper.  It  was  quite  true  they  did  not  know 
much  about  thin  films,  though  they  knew  more 
about  thicker  films.  One  might  suppose  that 
stretching  a thin  transparent  sheet  of  india-rubber 
over  a picture  would  protect  it,  but  such  was 
not  the  case,  as  carbonic  anhydride  and  sulphurous 
acid  would  find  their  way  through  its  surface. 
These  gases,  which  were  always  present  in  a place  like 
London,  might  lead  to  the  permeation  of  water 
through  the  film.  With  regard  to  diffusion,  it 
might  not  always  be  a question  of  diffusion  of  a 
crystalline  pigment  in  a colloid  salt,  for  solids  could 
diffuse  through  solids;  e.g.,  if  one  floated  a piece  of 
pitch  on  water,  and  placed  a cork  beneath,  the  cork 
would  find  its  way  up  through  the  pitch.  The 
Japanese  had  been  most  successful  in  preserving  the 
colours  they  employed  beneath  their  lac ; and  he 
suggested  that  the  nature  of  the  lac  used  by  them 
was  well  deserving  of  further  examination.  With 
regard  to  the  formation  of  malachite,  which  had 
been  referred  to  in  the  Van  Eyck,  he  thought  that 
the  suggestion  was  quite  probable. 

Mr.  John  Hughes  said  he  should  be  glad  to 
have  Mr.  Laurie’s  opinion  of  a medium  composed  of 
equal  parts  of  linseed  oil,  turpentine,  and  water.  This 
medium  formed  a milky-like  fluid,  and  was  very  nice 
to  paint  with. 

The  Chairman  said  in  his  younger  days  he  re- 
collected a medium  which  was  composed  of  linseed 
oil,  water,  and  sugar  of  lead,  to  combine  with  which 
there  might  have  been  turpentine,  but  about  this  he 
was  not  quite  certain.  With  regard  to  the  green  in  the 
Van  Eyck,  he  thought  verdigris  alone  could  not  have 
been  used,  and  that  there  must  have  been  an  admix- 
ture— an  opaque  pigment,  possibly — of  malachite  to 
give  solidity.  It  verdigris  alone  had  been  used  over 
the  yellow  ground,  there  would  not  have  been  a 
solid  colour,  it  would  have  been  filmy  and  stainy. 

Mr.  Laurie,  in  reply,  said  he  thought  the  rate  of 


change  depended  entirely  on  the  external  moisture,  it 
being  more  rapid  according  to  the  way  the  experi- 
ment was  performed.  If  done  in  an  ordinary 
room  it  would  be  very  slow,  but  if  under  a bell 
jar,  with  a saucer  of  water,  it  would  go  on  very 
rapidly.  With  regard  to  refining  oils,  so  far  as 
his  experience  went,  the  bulk  of  the  water  was 
not  very  much  affected ; a considerable  amount  ot 
white  flocculent  precipitate  separated  out,  though  it 
was  a small  proportion  to  the  bulk  of  the  oil.  The 
oil  got  faint  in  colour  and  the  precipitation  seemed  to 
stop.  He  had  not  noticed  the  removal  of  a large 
quantity  of  oxidised  oil,  his  aim  being  simply  to  get 
the  oil  to  a pale  colour  and  to  remove  from  it  the 
gross  impurities.  In  the  case  of  the  films  he 
examined  microscopically  his  first  idea  was  that 
solid  particles  were  falling  through  the  oil,  but  on 
examination  he  found  no  trace  of  this,  so  he  came  to 
the  conclusion  that  it  was  more  likely  the  colour  had 
been  partially  dissolved,  and  was  diffusing  as  separate 
molecules  than  as  actual  particles.  With  reference  to 
the  verdigris  in  the  Van  Eyck,  he  was  not  able  to 
say  that  it  had  not  been  mixed  with  other  things. 
After  what  had  been  said,  he  thought  the  best 
thing  artists  could  do  would  be  to  avoid  the  use 
of  linseed  oil  altogether.  In  order  to  arrive  at  a 
definite  conclusion  upon  the  subject,  it  was  necessary 
that  three  people  should  work  together,  viz.,  the 
manufacturer  of  colour,  the  artist,  and  the  man  of 
science.  He  was  unable  to  answer  the  question  put 
by  Mr.  Hughes,  as  he  had  no  knowledge  one  way  or 
the  other  of  the  medium  named,  though  he  could  not 
not  imagine  that  any  advantage  would  be  gained  by 
the  admixture  of  the  water. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Laurie,  said  every  one  knew  that  the  old  English 
pictures  which  were  painted  with  oil  had  stood — for 
light  and  shade,  if  not  for  colour — very  well  indeed  ; 
but  still  this  was  no  reason  why  they  should  not 
try  to  find  something  better.  Until  a perfect 
medium  was  discovered,  he  thought  artists  might 
still  go  on  painting  with  oil,  or  copal  and  oil. 

The  motion  having  been  unanimously  passed,  the 
meeting  adjourned. 


Miscellaneous. 

+ 

THE  WOOD  AND  IRON  INDUSTRIES  OF 
SWEDEN. 

The  United  States  Minister  in  Stockholm,  in  his 
last  report,  says  that  next  after  agriculture  the  two 
great  products  of  Sweden  are  wood  and  iron,  and 
these  are  her  two  chief  exports  as  well.  Timber  was 
exported  from  Sweden  during  the  reign  of  Gustavus 
Vasa,  at  least  as  early  as  1546,  and  in  1659  the 
Swedish  Chancellor  Oxenstiern  called  the  Swedish 
forests  “ the  most  precious  gems  of  the  realm.”  The 
vast  Swedish  Norrland,  and  the  great  central  district 
of  the  country  also,  is  still  covered  for  the  most  part 
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with  a great  black  forest,  consisting  largely  of  pine 
and  spruce.  The  general  trend  of  the  Scandinavian 
peninsula,  as  it  stretches  away  towards  the  pole,  is 
north-north-east.  The  lofty  fjeld  plateau  which  lies 
along  the  boundary  between  Sweden  and  Norway, 
and  which  is  called  the  Kolen  (the  keel) — the  mari- 
time Scandinavians  likening  their  country  to  a boat 
turned  bottom  upwards— has  the  same  direction. 
From  this  high  fjeld  rise  numerous  rivers  which, 
flowing  in  a south-easterly  course — at  last  fall  into 
the  Gulf  of  Bothnia.  Among  these  rivers  are  the 
Tomea,  Kalix,  Lulea,  Pitea,  Skelleftea,  Umea, 
Angerman,  Indals,  Ljusne,  Ljungan,  and  Dal-Elf. 
They  all  lie  to  the  north  of  Stockholm,  nearly  all  in 
Norrland.  Upon  this  enormous  watershed  stand  the 
chief  timber  forests.  Along  all  these  rivers  and 
many  smaller  ones  and  their  tributaries,  are  carried 
on  extensive  lumbering  operations.  Towards  the  end 
of  the  year  the  Swedish  lumbermen  go  into  the 
woods  and  fell  the  trees.  They  haul  the  logs  to  the 
banks  of  the  river  or  brook  all  through  the  winter, 
and  in  the  spring  they  float  the  logs  down  the  streams 
to  the  mills  near  the  gulf.  At  the  mouth  of  most  rivers 
is  a town  which  usually  takes  its  name,  as  it  does  its 
business  and  prosperity,  from  the  river.  Here  are  large 
saw-mills,  with  both  steam  and  water  power — some 
of  them  built  of  stone,  brick,  and  iron— and  here  the 
logs  are  sawn  principally  into  battens,  deals,  and 
boards,  which  are  piled  up  into  vast  squares,  that 
almost  conceal  the  town  as  it  is  approached  from  the 
direction  of  the  sea.  South  of  Stockholm,  lumber 
operations  are  conducted  on  both  the  east  and  west 
coast,  and  there  is  a considerable  export  from 
Gothenburg,  most  of  the  timber  coming  from  the 
grand  Khar-Elf,  which  flows  into  Lake  Venern. 
The  great  bulk  of  the  timber,  however,  is  cut  and 
sawn  in  Norrland,  and  85  per  cent,  of  the  lumber 
exports  come  from  the  north  of  Stockholm.  It  is 
only  within  the  present  century,  and,  in  fact,  within 
the  last  thirty  years,  that  the  Swedish  timber  trade 
has  assumed  anything  like  its  present  importance. 
The  production  of  wood  pulp  has  increased  very 
rapidly  in  Sweden  of  late  years.  It  is  made  chiefly 
from  spruce,  and  that  manufactured  by  the  sulphate 
process  is  highly  esteemed,  and  meets  with  a ready 
sale.  The  greater  part  of  the  wood  pulp  is  con- 
sumed in  the  country  ; but  in  1885,  16,000  tons  were 
exported,  and  in  1889  the  export  had  increased  to 
more  than  52,000  tons.  The  greater  part  goes  to 
England,  Denmark,  and  the  United  States.  More 
than  one  quarter  of  the  entire  wooded  area  of 
Sweden,  or  14,300,000  acres,  belong  to  the  Crown. 
This  is  valued  at  about  ^2,830,000.  These  forests 
are  supervised  with  great  care,  and  all  Sweden  is 
divided  into  forest  districts,  and  these,  in  turn,  into 
revir.  Each  district  is  under  the  supervision  of  a 
chief  forest  inspector,  and  each  revir  is  guarded  by  a 
forest  ranger  and  a number  of  under-keepers.  It  is 
the  opinion  of  the  United  States  Minister  that 
the  vast  forests  of  Sweden  will  be  preserved  and 
maintained  substantially  as  they  stand  to-day ; and 


that  Sweden’s  lumber  export — her  greatest  source  of 
income — will  be  maintained  and  kept  good  for  ages 
to  come.  As  regards  the  second  important  article 
of  export,  namely,  iron.  This  is  celebrated  through- 
out the  world.  It  is  soft,  ductile,  and  possesses 
great  pliability  and  strength.  For  centuries,  Swedish 
iron  has  furnished  the  world  with  the  raw  material 
for  the  best  tools  and  weapons,  the  finest  springs  and 
drawn  wire,  and  the  best  description  of  nails  for 
rivetting  and  clinching.  The  excellence  of  Swedish 
iron  depends  partly  on  the  fineness  of  the  ore,  most 
of  it  being  free  from  both  phosphorus  and  sulphur, 
and  partly  upon  the  superior  manner  of  smelting. 
All  Swedish  iron  is  smelted  with  charcoal,  which  is 
comparatively  cheap,  as  the  forests  grow  upon  the 
iron  beds.  The  supply  of  ore  is  practically  inex- 
haustible. It  is  found  all  over  the  country  ; and  not 
only  occurs  in  the  thick  strata  in  the  rock,  but  forms 
a large  part  of  the  bulk  of  great  mountains  in  various, 
portions  of  the  kingdom.  The  largest  of  these  iron 
mountains  is  Gellivare,  situated  in  the  Swedish-Lap- 
land,  beyond  the  Arctic  Circle.  The  ore  occurs  here 
chiefly  in  four  gigantic  strata,  and  covers  so  large  an 
area,  that  it  is  estimated  that  if  only  one  meter  (3*28 
feet)  in  depth  is  taken  out  a year,  the  yield  would  be 
943,600  tons,  nearly  equal  to  the  amount  now  pro- 
duced by  all  the  mines  in  Sweden.  This  Gellivare 
ore  is  also  very  rich,  containing  no  less  than  70  per 
cent,  of  iron.  Much  of  it,  however,  contains  apatite, 
and  in  such  large  quantities,  that  the  question  of 
turning  to  account  the  phosphoric  acid  held  in  this 
mineral  is  entertained.  A railroad  has  recently  been 
built,  and  is  being  put  into  working  order,  from  Lulea, 
near  the  head  of  the  Gulf  of  Bothnia,  to  the  iron 
deposits  of  Gellivare.  The  distance  from  the  gulf  to 
the  mountaiu  by  rail  is  1 90  kilometers  (kilometer=- 
•621  of  a mile)  ; and  it  is  anticipated  that  large  ship- 
ments of  ore  will  soon  take  place,  both  to  England 
and  Germany.  At  the  present  time,  iron  is  chiefly 
mined  in  central  Sweden,  87  per  cent,  of  the  oie 
being  broken  in  the  four  provinces  of  Orebro, 
Kopparberg,  Vestmanland,  and  Yermland,  which, 
lie  together,  forming  one  compact  area,  just  north 
of  the  four  great  Swedish  lakes.  The  best  iron  of 
all,  however,  is  found  a little  to  the  eastward  of  this 
area.  It  comes  from  the  celebrated  Dannemora 
mines  in  the  adjoining  province  of  Upsala,  where  the 
old  Walloon  refining  process  is  still  exclusively  em- 
ployed. The  number  of  iron  mines  in  Sweden  is 
extraordinary.  In  1889,  no  less  than  393  were 
worked,  employing  6,278  labourers,  and  producing 
983  bog  tons  of  ore.  Most  of  the  ore  was  smelted 
within  the  kingdom,  the  small  amount  of  1 18,573  tons 
having  been  exported.  During  the  same  year  there 
were  150  blast  furnaces  in  operation.  Here  the  ore 
was  smelted,  producing  416,043  tons  of  pig-iron, 
together  with  4,622  tons  of  castings,  which  were  run 
directly  from  the  furnaces.  From  these  pigs, 
226,000  tons  of  bloom,  and  136,000  tons  of  iron 
and  steel  ingots  were  refined,  the  latter  by  either 
the  Bessemer  or  Martin  process.  From  these  blooms 
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and  ingots,  in  turn,  there  were  hammered  out  or 
rolled  275,000  tons  of  bar  iron  ; 2,000  tons  of  steel 
were  also  manufactured  by  the  old  methods ; and 
there  were  produced,  in  addition,  74,000  tons  of 
plates,  nails,  rails,  and  other  articles.  In  the  various 
iron  works  of  the  country  there  were  employed,  in 
1889,  no  less  than  23,051  labourers.  Sweden  does 
not  only  manufacture  the  rougher  forms  of  iron,  but 
she  also  builds  iron  steamships  of  fine  quality. 
There  are  several  iron  shipbuilding  works  in  different 
parts  of  the  kingdom,  but  the  largest  is  at  Motalo,  on 
the  Gota  Canal.  Nearly  all  the  steamboats  plying 
on  Swedish  waters  are  said  to  have  been  built  within 
the  kingdom,  and  Sweden  also  sells  steam  vessels  to 
other  countries,  notably  to  Russia,  Finland,  Germany, 
and  South  America.  The  Swedes  have  also  become 
very  skilful  in  the  manufacture  of  cutlery.  The  town 
of  Eskilstuna,  lying  not  far  from  the  western  end  of 
Mcelar  Lake,  is  now  known  as  the  Sheffield  of 
Sweden.  Here  are  established  a dozen  or  more  fac- 
tories, which  turn  out  the  finest  cutlery  and  tools. 


PROCESS  OF  FIR IS G PORCELAIN  IS 
FRANCE. 

The  United  States  Consul  at  Limoges  says,  in  his 
last  report  to  the  United  States  Government,  that 
the  proprietors  of  tbe  large  porcelain  factories  there 
have  been  for  a long  time  studying  the  question  of 
reducing  the  price  of  fuel.  At  a recent  congress  of 
the  manufacturers,  it  was  said  that  some  new  and 
cheap  way  of  manufacturing  porcelain  must  be  found 
for  France,  or  the  industry  which  has  become  so 
famous,  and  which  employs  so  many  of  the  inhabit- 
ants, would  be  driven  from  French  soil  on  account 
of  the  cost  of  firing.  It  was  there  ascertained  that 
the  cost  of  firing  china  in  Bohemia  was  not  more 
than  10  francs  a ton ; in  England  it  was  only  13 
francs,  while,  for  the  same  thing  in  France,  at 
Limoges,  the  cost  was  between  34  and  35  francs 
This  difference  being  so  great,  and  making  it  im- 
possible for  the  French  manufacturers  to  make  their 
china  as  cheaply  as  their  foreign  neighbours,  various 
devices  have  been  tried,  but  with  little  success.  In 
order  to  compete,  wages  have  been  reduced  to  the 
lowest  point,  and  still  the  manufacturers  are  said  to 
have  lost  money.  The  coal  that  is  employed  is 
necessarily  costly,  as  a smokeless,  long- flame  variety 
is  required.  Many  of  the  factories  bum  wood  only, 
as  that  produces  a purer  white  than  the  very  best  kinds 
of  coal,  but  wood  is  dearer  than  coal.  It  is  conse- 
quently only  used  in  firing  the  muffles,  and  in 
the  finest  grades  of  porcelain.  A few  years  ago 
a new  process  was  tried,  that  baked  the  porcelain 
in  a short  time  ; but  the  cost  made  the  process 
impracticable.  It  was  under  such  circumstances  as 
these  that  one  of  the  most  progressive  houses  in 
Limoges  was  induced  to  employ  petroleum  or 
residuum  oils  as  a fuel.  To  accomplish  which,  an 
American  firm  using  the  Wright  burner  was  requested 
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to  come  and  make  a trial  with  the  fuel.  There  was 
very  much  doubt  and  fear  connected  with  the  experi- 
ment ; but,  after  a .time,  it  was  attempted,  and  the 
results  were  far  better  than  anticipated.  The  heat 
was  shown  to  be  absolutely  pure.  No  gases  or 
smoke  in  any  way  discoloured  the  china,  which  came 
from  the  kiln  much  whiter,  and  in  better  condition 
than  when  it  is  fired  with  the  best  of  wood.  In  the 
muffles  there  was  a decided  advantage.  The  delicate 
colours,  which  show  at  once  the  presence  of  the 
slighest  quantity  of  gas,  were  perfect.  “This  new 
discovery,”  says  Consul  Griffin,  “ promises  to  revolu- 
tionise the  whole  porcelain  industry.”  It  is  estimated 
that,  by  employing  these  oils,  there  will  be  a reduc- 
tion of  about  15  or  20  per  cent,  in  the  making  of 
china.  The  only  question  now,  is  the  present 
classification  of  residuum  oils  in  the  custums  tariff, 
as  the  present  duty  on  petroleum — 120  francs  per  ton 
— is  prohibitive  ; but  strong  pressure  is  being  brought 
to  bear  on  the  Government  to  have  fuel  oils  classified 
as  fuel,  which  pays  only  1 franc  30  centimes  a ton. 
New  life  is  given  to  an  industry  that  was  seriously 
threatened  ; and  it  is  hoped  that  the  French  porcelain 
will  be  brought  to  a greater  state  of  perfection  by 
this  new  American  invention. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 

April  15.— Wm.  Topley,  F.R.S.,  “ The  Sources 
of  Petroleum  and  Natural  Gas.”  Prof.  Clement  Le 
Neve  Foster,  D.Sc.,  will  preside. 

April  22.  — Sir  Guilford  Molesworth, 
K.C.I.E.,  “ Bimetallism.”  Sir  William  Henry 
Houldsworth,  Bart.,  M.P.,  will  preside. 

April  29. — William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.”  Prof.  Silvanus 
P.  Thompson,  D.Sc.  will  preside. 


Foreign  and  Colonial  Section. 

Tuesday  afternoon,  at  Half-past  Four 

o’clock  : — 

April  21. — Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Tuesday  evening,  at  Eight  o’clock  : — 

May  5.— Captain  J.  Buchan  Telfer,  R.N., 
“ Armenia.” 

Tuesday  afternoon,  at  Half-past  Four 
o’clock : — 

May  26.— C.  S.  Wilkinson,  F.G.S.,  “The 
Mineral  Resources  of  New  South  Wales.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “ The 
Perriar  Irrigation  Project,  Madras  Presidency.”  The 
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Right  Hon.  Sir  Montstuart  Grant-Duff, 
G.C.S.I.,  C.I.E.,  will  preside. 

May  14. — Thomas  Wardle,  “ The  Use  of 
Tussur  in  European  Textile  Manufactures.” 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

April  14.— G.  T.  Robinson,  F.S.A.,  “Decora- 
tive Plaster  Work  : Stucco  Work.”  T.  Armstrong 
will  preside. 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock:  — 
Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

Lecture  I. — April  13. — The  elements  of  decora- 
tion— Choice  of  elements  — Selection  in  natural 
foliage — Treatment  not  historical,  but  aesthetic 
and  technic — Divisions  of  the  subject — Realism — 
Botanical  analysis — Disguised  artificiality. 

Lecture  II.— April  20. — Education  of  nature — 
Preliminary  studies — Avoidance  of  symbolic  plants 
- — Choice  of  normal  plants — Clearness  in  com- 
position— Avoidance  of  artificiality. 

Lecture  III. — April  27.  — Conventionalism  — 
Necessities  in  the  representation  of  facts  with  im- 
perfect means— Reduction  : in  relief  to  flatness,  and 
in  colour  to  monochrome. 

Lecture  IV. — May  4. — Shapes  and  objects  to 
which  decoration  is  applied — Selection  of  plants  to 
suit  the  shapes — Treatment  in  panels,  borders,  and 
diapers  — Treatment  on  independent  objects  — 
Technical  treatments. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  13  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Hugh  Stannus,  “The  Decorative  Treatment  of 
Natural  Foliage.”  (Lecture  I.) 

Lantern  Society,  20,  Hanover-square,  W.,  8 p.m. 
Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8£  p.m.  Mr.  A.  E.  Pratt,  “Two 
Journeys  to  Se-chuan  and  the  Tibetan  Frontiers 
of  China.” 

Medical,  ir,  Chandos-street,  W.,  8£  p.m. 

Tuesday,  ArRiL  14. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  G.  T.  Robinson,  “Decorative  Plaster  Work : 
Modelled  Stucco  Work.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  J.  Scott  Keltie,  “The  Geography  of  Africa.” 
(Lecture  III.) 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8 S P-m. 


Civil  Engineers,  25,  Great  George-street,  S.W., 

8 p.m.  Discussion  on  Mr.  R.  E.  Crompton's 
paper,  “ The  Cost  of  the  Generation  and  Distri- 
bution of  Electrical  Energy.” 

Society  of  Architects,  St.  James’s-hall,  Piccadilly, 
W.,  p.m. 

Photographic,  50,  Great  Russell-street,  W.C  ,8pm.  | 

Mr.  W.  Willis,  “ Platinotype.” 

Anthropological,  3,  Hanover-square,  W.  8£  p.m. 
Mr.  T.  G.  Pinches,  “ The  Types  of  the  Early 
Inhabitants  of  Mesopotamia.” 

Colonial  Institute,  Whitehall  Rooms,  Whitehall- 
place,  S.W.,  8 p.m.  Mr.  D.  Morris,  “The  Colony 
of  the  Leeward  Islands.” 

Wednesday,  April  15. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Wm.  Topley,  “The 
Sources  of  Petroleum  and  Natural  Gas.” 

Meteorological,  25,  Great  George  - street,  S.W., 

7 p.m.  1.  Mr.  Henry  F.  Blandford,  “The  Varia- 
tions of  the  Rainfall  at  Cherrapoonjee,  in  the 
Khasi  Hills,  Assam.”  2.  Mr.  Frederick  J.  Brodie, 

“ Some  Remarkable  Features  in  the  Winter  of 
1890-91.”  (3.  Mr.  H.  Sowerby  Wallis,  “The 

Rainfall  of  February,  1891.”  4.  Mr.  William  H. 
Dines,  “The  Vertical  Circulation  of  the  Atmo- 
sphere in  Relation  to  the  Formation  of  Storms.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

Archaeological  Association,  32,  Sackville-street,  W., 

8 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  Mr.  C.  Butterfield, 

“ Explosives  ” (with  experiments). 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  April  16... Royal,  Burlington-house,  W. 

Antiquaries,  Burlington-house,  W.,  8J  p m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Rev. 

F.  R.  M.  Wilson,  “Lichens  from  Victoria.” 

2.  Surgecn-Major  A.  Barclay,  “Two  New  Species 
of  Puccinia.” 

Chemical,  Burlington-house,  W.,  8 p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  8 p.m. 
Conversazione  at  the  Galleries  of  the  Royal  Inst, 
of  Painters  in  Water  Colours,  Piccadilly,  VV. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Dewar,  “ Recent  Spectroscopical  Investiga- 
tions.” (Lecture  II.) 

Electrical  Engineers,  25,  Great  George-street, 
S.W.,  8 p m. 

Historical,  11,  Chandos-street,  W.,  8Jp.m. 

Camera  Club,  Charing- cross-road,  W.C.,  8J  p.m. 
Mr.  J.  Howson,  “ Conventionalism  in  Colours.” 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  April  17.. .United  Service  Inst.,  Whitehall-yard, 
S.W.,  3 p.m.  Colonel  F.  J.  Graves,  “The  Re- 
serve Question,  viz.  (1) — The  Ranks  compared 
with  Civilian  Working-class  Life ; (2)  Recruiting 
Difficulties ; (3)  the  Condition  of  the  Army  Re- 
serves.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Professor  A.  W.  Rucker,  “ Magnetic  Rocks.” 

Philological,  University  College,  W.C.,  8 p.m. 

Dr.  Whitley  Stokes,  “The  Metrical  Glossaries  of 
the  Mediaeval  Irish.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C. , 8 p.m. 

Physical,  Science  Schools,  South  Kensington,  S.W., 

5 p.m.  1.  Prof.  S.  P.  Thompson,  “ A Property 
of  Magnetic  Shunts.”  2.  Mr.  James  Wimshurst, 

“ An  Alternating  Current  Influence  Machine.” 

Saturday,  April  18  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  Silvanus  Thompson,  “The 
Dynamo.”  (Lecture  II.) 
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NOTICES31 

♦ 

CANTOR  LECTURES. 

Mr.  Hugh  Stannus  delivered  the  first 
lecture  of  his  course  on  “The  Decorative 
Treatment  of  Natural  Foliage,”  on  Monday 
evening,  13th  inst.  He  dealt  with  the  elements 
of  decoration,  and  explained  that  his  treatment 
of  the  subject  would  be  aesthetic  and  technical, 
and  not  historical.  He  drew  a broad  distinc- 
tion between  artificial  foliage,  as  used  by  the 
classic  architects  (which  was  not  really  copied 
from  the  real)  and  natural  foliage. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


Proceedings  of  the  Society. 


INDIAN  SECUON. 

Thursday,  April  9,  1891 ; Sir  Steuart 
Colvin  Bayley,  K.C.S.I.,  in  the  chair. 

The  paper  read  was — 

INDIAN  VILLAGE  COMMUNITIES, 
WITH  SPECIAL  REFERENCE  TO  THEIR 
MODERN  STUDY. 

By  B.  H.  Baden-Powell,  C.I.E. 

Almost  every  educated  person  is  aware  of 
the  fact  that  throughout  India  agricultural 
land  is  divided  into  certain  local  groups, 
called  “ villages  ” (in  a sense  different  to  that 


in  wThich  the  word  is  used  in  England).  It  is 
also,  I think,  commonly  understood  that  the 
holders  of  these  local  groups  form  what  are 
called  “village  communities.”  There  must 
be  some  special  interest  in  this  fact,  which 
accounts  for  so  general  a recognition.  This 
division  of  land  has  survived  all  changes, 
though  the  owners  and  the  form  of  holding 
have  often  changed  ; and  a local  name  remains 
permanently  on  the  map  for  each  village.  The 
causes  of  such  a division  or  grouping  are 
various.  The  formation  of  villages  is  not, 
however,  quite  universal ; on  the  west  coast, 
for  example,  and  in  the  Himalayan  districts, 
there  are  no  villages  : what  are  now  so  called 
are  artificial  aggregations  of  separate  hold- 
ings— each  with  its  own  homestead— often 
scattered  somewhat  widely  apart. 

The  idea  of  grouping  holdings  is  as  old  as 
historic  time.  When  we  consider  the  con- 
ditions under  which  agriculture  is  practised  in 
most  parts  of  India,  this  will  appear  natural. 
The  hard  contest  with  semi-tropical  jungle, 
which  has  to  be  rooted  out,  and  the  land  kept 
clear,  the  depredations  of  wild  animals  (such 
as  an  English  farmer  can  hardly  realise),  the 
presence  of  hostile  neighbours,  owing  to  clan 
feuds— all  these  wrould  encourage,  naturally, 
the  connection  of  agricultural  groups  in  some 
sort  of  union  for  mutual  society,  countenance, 
and  protection.  But  the  custom  of  joint 
succession  (of  the  whole  body  of  heirs  to- 
gether); the  social  custom  by  which  each 
society  seeks  and  employs  its  own  separate 
body  of  artisans  and  menials ; the  fact  that 
the  collection  of  the  king’s  revenue-share  of 
the  produce  requires  a local  division  of  land, 
and  a supervision  of  headmen  of  sub-divisions, 
these  are  perhaps  the  still  more  potent  causes 
of  village  grouping. 

So  far,  the  “village”  is  an  intelligible  in- 
stitution. If  we  inquire  further  about  the 
general  ideas  prevalent  on  the  subject,  it 
would  be  interesting  to  know  whence  the  ideas 
were  obtained  and  how  they  became  current. 

The  ordinarily  accessible  and  generally  read 
literature  on  the  subject  is  inadequate,  and 
often  misleading.  There  has  been  a general 
tendency  to  take  certain  passages  and  copy 
them  from  one  book  into  another,  as  if  they 
exhausted  the  subject.  These  passages  mostly 
are  derived  from  the  early  published  official 
minutes,  written  when  the  process  of  develop- 
ing a suitable  land  administration  was  under 
discussion.  After  that  was  settled,  the  really 
valuable  information  ceased  to  become  public, 
and  went  into  Settlement  records  and  official 
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reports.  Some  of  these  have  been  reprinted  in 
issues  known  as  “Selections  from  the  Records 
of  Government ; ”*  but  they  do  not  get  beyond 
the  circle  of  official  readers. 

I think  it  will  be  useful  briefly  to  sketchy 
though  necessarily  in  mere  outline,  the  pro- 
gress of  events  regarding  the  discovery  o^ 
local  land-tenures,  as  far  as  they  concern 
villages. 

It  is,  perhaps,  needless  to  remark  that  land- 
tenures  were  originally  studied,  chiefly  owing 
to  the  practical  necessity  for  discovering  who 
were  the  proper  persons  to  be  made  responsible 
for  the  land  revenue  assessed  by  a process 
known  as  a “ Land  Revenue  Settlement.” 
The  person  so  responsible  is  always,  in  some 
degree,  and  not  always  in  name  (but  still  vir- 
tually), the  owner  of  the  land. 

Now  it  so  happened  that  our  experience 
began  in  Bengal  at  a time  when  a number  of 
persons  (whose  case  I shall  not  discuss)  were 
found  to  be  in  a position  which  was  by  law 
recognised  as  that  of  landlord,  over  large 
areas  comprising  many  villages.  The  country 
was  then  largely  waste ; only  about  one-half 
Bengal  was  cultivated.  But  the  cultivated 
area  was  divided  into  villages.  These  villages 
were  of  a type  which  presented  no  coherence  ; 
there  was  not,  and  probably  never  had  been 
generally  (except  in  the  Bihar  districts),  that 
element  which  produces  a united  or  joint  claim 
to  the  entire  viliage  area — arable  and  waste 
together.  The  result  was,  that  no  attention  was 
paid  to  the  villages.  No  survey  was  attempted, 
no  record  of  rights  made.  The  position  and 
privileges  of  the  landlords,  and  the  sum  they 
should  pay  as  ascertained  from  old  revenue 
accounts,  were  alone  discussed,  and  with  them 
the  privileges  of  a limited  class  of  minor  land- 
holders. 

Our  next  territorial  acquisition  (about  1765), 
in  north  Madras,  was  also,  by  a curious  coin- 
cidence, found  under  “Zamindar  ” landlords; 
so  the  same  Settlement  was  applied,  and 
nothing  new  was  discovered.  But  one  of  the 
tracts,  known  in  these  days  as  the  “ Jaghire  ” 
(Jagfr),  was  not  in  the  hands  of  landlords  of 
large  estates ; and  when  other  districts  were 
acquired  (in  1790-1801),  it  was  also  observed 
that  there  were  no  landlords,  only  villages  ; and 
they,  as  in  Bengal,  exhibited  the  same  general 
absence  of  a joint-community  element.  How 
were  they  to  be  managed  ? 

• I should  like  to  urge  that  the  time  has  come  when  a com- 
plete collection  of  these  should  be  made,  and  the  valuable 
historic  papers  reprinted  ; otherwise  they  will  be  totally  lost. 
It  is  now  impossible  or  very  difficult  to  get  a sight  of  some  of 
the  early  papers  which  have  the  greatest  value. 


It  is  difficult  for  us,  with  all  the  light  of 
modern  knowledge  regarding  the  history  of 
property  and  of  ancient  institutions  generally, 
to  realise  the  views  of  the  revenue  officers  in 
the  last  century.  Their  only  idea  of  landholding 
was  that  there  must  be  a landlord  for  each 
estate — whether  a single  village  or  half  a 
district  — and  that  every  one  on  the  land  was 
the  tenant  of  that  landlord.  In  Madras,  in  the 
districts  spoken  of,  finding  no  such  landlords, 
they  actually  proceeded  to  make  the  villages 
into  groups  or  parcels  (called  muttha ),  and 
sold  them  by  auction,  the  purchaser  becoming 
landlord,  and  responsible  for  the  revenue ! 
Such  a system  was,  of  course,  doomed  to 
failure ; the  purchasers  nearly  all  broke  down 
and  gave  up  ; but  to  this  day  some  relics  of  the 
old  mutthadars  still  survive.  Meanwhile  it  was 
observed  that  in  the  Chingleput  district  (part  of 
the  “Jaghire”),  there  were  traces  of  village 
bodies,  unlike  the  rest.  Mr.  Lionel  Place,  one  of 
the  early  Collectors,  actually  succeeded  in 
making  Settlements  with  these  bodies,  and  they 
worked  fairly  well.  But  the  “one-landlord”  idea 
was  still  too  strong ; the  controlling  authorities 
had,  indeed,  their  attention  drawn  to  the 
villages  as  units,  but  they  wanted  to  arrange 
village-leases  to  some  one  person  for  each. 
The  result  was  that  a general  inquiry  was 
undertaken.  It  then  came  to  light  that  in 
several  districts —not  generally,  but  sporadi- 
cally (and  only  in  the  one  locality  above- 
mentioned  more  uniformly)— there  were  vil- 
lages in  which  a class  was  found  now  much 
decayed  and  depressed,  but  still  nominally 
claiming  the  whole  village  in  shares,  and 
calling  their  right  kdni-dtchi  or  “birth- 
right.” This  term  had  also  become  familiar- 
ised in  the  Persian  office-language  as  the 
miras  right,  and  the  co-sharers  were  called 
mirasdar.  There  can  be  no  real  doubt  that 
this  was  a relic  of  a constitution  resembling 
that  of  an  Upper  Indian  village,  where  a body 
claims  the  entire  village  area  on  a certain 
scheme  or  principle  of  sharing.  The  evidence 
still  exists  ; and  part  of  it  (notably  the  Memo- 
randa of  Mr.  Place  and  Mr.  Ellis)  was  re- 
printed at  Madras  in  1862. 

I shall  have  to  allude  to  this  subject  again, 
but  here  I will  only  add  that,  such  cases  being 
only  exceptional,  and  even  then  hardly  in 
practical  working  survival,  it  was  found  best 
to  adopt  the  method  of  revenue  management 
known  as  raiyatwari — the  system  which  deals 
separately  with  each  holding  in  each  village. 

But  while  this  was  going  on  in  Madras — 
indeed,  at  the  very  beginning  of  it — Warren 
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Hastings  had  acquired— perhaps  by  question- 
able means — in  Bengal,  the  territory  known  as 
the  “Province  of  Benares”  (now  under  the 
North-West  Provinces  Government).  In  1795, 
this  province  was  permanently  settled  under 
the  Bengal  law.  But  the  circumstances  did 
not  suggest  a Settlement  of  the  whole  group 
of  districts  with  the  Raja  as  one  estate.  By 
agreement,  the  Raja  was  left  with  his  own 
ample  private  lands  and  large  allowances,  and 
the  Settlement  was  made  with  the  villages, 
and  in  some  cases  with  minor  chiefs  over 
villages.  In  Benares,  unlike  Bengal,  but 
more  like  Bihar,  the  villages  were  held  by 
strong  bodies  of  higher  military  caste.  Their 
curious  constitution  was  described  in  the 
very  earliest  report  on  “ village  communities  ” 
I have  met  with — a report  by  Mr.  J.  Duncan, 
the  British  resident  at  the  Court  of  Benares 
(1795-6).  This  Settlement  was  still  of  the 
“one-landlord”  type,  to  some  extent;  for  the 
eldest,  or  head  sharer,  was  treated  as  the 
landlord,  and  the  others  were  subordinate ; 
but  all  were  rendered  jointly  liable  for  the 
revenue.  The  tenure  was  that  curious  form 
called  bhaiachara,  a term  which,  as  we 
shall  see,  has  since  been  unfortunately  per- 
verted from  its  proper  meaning.  But  our 
acquaintance  with  village  bodies  was  not 
destined  to  end  here.  A few  years  later, 
the  necessities  of  the  Oudh  ruler  induced  him 
to  invoke  British  aid  for  his  defence  ; and  to 
meet  the  heavy  cost,  he  “ ceded  ” a number 
of  districts,  all  round  what  is  now  Oudh.  In 
1803,  also,  a number  of  other  districts  were 
conquered  by  Lord  Lake  from  the  Marathas. 

The  North-Western  Provinces*  were  formed 
out  of  these  two  groups,  together  with  Benares  ; 
and,  30  years  later  (in  1834)  they  were  placed 
under  a separate  local  Government. 

When  these  districts  came  to  be  “ settled,” 
the  proposal  was  to  adopt  the  Bengal  law  ; 
but  various  circumstances  fortunately  pre- 
vented its  accomplishment.  It  was  unavoid- 
able to  provide  for  some  years  of  preliminary, 
tentative,  revenue  arrangements  ; and  before 
this  period  had  elapsed,  the  Government  at 
home  (probably  enlightened  by  the  Madras 
experiences)  had  become  aware  of  the  objec- 
tions to  a hasty  “permanent”  Settlement. 
They  prohibited  such  a system  for  the  new 
province,  and  called  for  an  inquiry  into  the 
real  facts  of  tenure.  A special  Commission 
was  appointed  to  make  a Settlement,  and  the 


* So  called  because  they  then  formed  our  north-western 
frontier,  being  north-west  of  the  Bengal  Presidency. 


Commission  was  soon  made  permanent  as  a 
“ Board  of  Revenue.”  In  the  course  of  time, 
the  Commission  had  the  good  fortune  to  get 
Mr.  Holt  Mackenzie  as  its  secretary  ; and  in 
1819,  this  gentleman  wrote  a long  and  very 
valuable  minute,  which  resulted  in  the  passing 
of  Regulation  VII.  of  1822,  and  the  inaugura- 
tion of  a new  era  in  Settlement  policy.  Above 
all,  a complete  survey,  and  an  inquiry  into  and 
record  of,  all  rights  and  interests  in  land,  was 
made  part  of  the  new  system. 

This  led  to  the  discovery  of  the  general 
prevalence  throughout  the  province,  of  village 
communities  of  the  joint  type. 

When  the  Panjab  was  annexed  in  1849,  its 
Settlement  was  undertaken  on  the  same  model ; 
and  there  also,  though  (generally  speaking) 
under  different  historical  conditions,  village 
communities  were  found  to  be  even  more 
general,  and  perhaps  still  better  preserved. 

Turning  now  to  Western  India,  the  Bombay 
territories  were  variously  acquired  ; but  the 
bulk  of  them  were  ceded  in  1818,  after  the  last 
Maratha  war.  For  a considerable  period 
nothing  was  done  towards  a regular  Settlement. 
When  the  Hon.  Mr.  Elphinstone  was  Governor, 
he  had  taken  to  heart  the  idea  of  the  North- 
West  Provinces  village-Settlements,  and  an 
inquiry  into  village  tenures  was  set  on  foot, 
with  a result  somewhat  similar  to  that  obtained 
in  Madras.  Omitting  from  notice  the  coast 
districts  (which  present  peculiar  features  not 
within  our  present  scope),  the  bulk  of  the  Dak- 
han  districts  consisted  of  villages  which,  as  in 
Madras  and  Bengal,  had  a certain  bond  of 
local  union,  but  not  that  element  which  I take 
it  is  essential  to  the  idea  which  most  people 
have  of  the  village  community,  namely,  a 
joint  claim  to  the  whole  area  of  each  village 
on  the  part  of  the  cultivators,  or  some  class  of 
them.  Two  phenomena,  however,  of  great 
interest  presented  themselves.  The  first  was 
observed  over  a somewhat  wide  area ; the 
second  was  wholly  localised,  and  special  to 
parts  of  one  or  two  districts  only.  The  wide- 
spread feature  was,  that  in  a considerable 
number  of  villages  the  cultivators  were  dis- 
tinguished, some  by  the  name  of  uftri,  others 
as  mirdsi ; there  was  also  a term  applied  to 
certain  holdings— gatkul,  which  ominous  term 
indicated  that  the  old  hereditary  family  was 
lost  or  had  disappeared.  It  is,  however* 
evident,  on  grounds  I cannot  now  go  into,  that 
these  villages  represented  the  dismembered 
remains  of  estates  or  domains  once  held  by 
chiefs  in  the  time  of  the  early  Maratha  domina- 
tion since  destroyed,  before  the  later  and 
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general  development  of  Maratha  rule  under 
Sivaji  and  his  successors. 

The  second  feature  was  that  in  some  parts 
of  Guzarat  were  found— and  these  still  re- 
main—a few  fairly  perfect  specimens  of 
joint  villages  known  as  the  bhagdari  and 
narwddari  villages,  or,  in  Bombay  official 
language,  “ shared  vilages.”  In  these  all  the 
features  of  the  Upper  Indian  joint  village 
exist.  It  is  known  that  these  villages  are  the 
fragments  of  a Rajput  tribal  conquest.  These 
two  features  were,  therefore,  the  one  quite 
exceptional,  and  the  other  not  practically  in 
survival ; looking,  then,  at  the  general  and 
existing  state  of  things,  it  was  concluded 
to  adopt  the  raiyatwari  system  : the  few 
cases  of  really  joint  villages  are  easily  pro- 
vided for  under  that  system.  I may  add  that 
the  Bombay  system  was  not,  at  first,  a success  ; 
but  after  some  years  it  was,  by  the  genius  of 
Wingate,  Goldsmid,  and  others,  elaborated 
into  one  of  the  simplest  and  most  easily- worked 
of  our  Indian  systems.  In  1879,  the  whole  was 
consolidated  by  the  passing  of  a Revenue 
Code  (Bombay  Act  V.  of  1879),  an  Act  which 
will  compare  favourably  with  any  of  the  Land 
Revenue  laws  on  the  Indian  Statute-book. 

The  other  provinces  I may  pass  over,  except 
so  far  as  to  say  that  Berar  and  the  Central 
Provinces  also  exhibited  no  trace  of  joint 
villages.  In  the  Central  Provinces,  you  are 
probably  aware  that  the  Government  of  the 
day  created  landlords  over  the  villages  by 
allowing  the  head-men,  or  revenue-managers, 
to  become  proprietors — but  in  a limited  sense, 
and  with  reservation  of  the  practical  rights  of 
the  villagers.  So  that  now  the  Central  Pro- 
vinces exhibit  the  curious  spectacle  of  village 
landlords  who  have  no  control  over  a large 
part  of  their  tenantry  ; the  rents  being  fixed 
by  the  Government  officer  at  Settlement. 

But  what  is  more  especially  to  our  point,  the 
landlord  thus  put  over  the  village  will,  in  the 
course  of  years,  become  replaced  by  a number 
of  sons  or  grandsons,  who  will  jointly  hold  the 
villages.  As  longas  they  remain  undivided,  they 
will  form  what  the  North-Western  Provincial 
language  would  call  zamindari-mushtarka 
communities.  They  will,  as  a body,  hold  the 
entire  village ; while  each  will  have  his  own 
/>,  or  home-farm,  the  rest  of  the  village — 
probably  largely  held  by  immovable  tenants, 
with  occupancy  rights — will  no  doubt  remain 
undivided,  as  far  as  the  landlords  are  con- 
cerned ; and  there  will  be  joint  profits  from  the 
jungle  produce,  house  fees,  &c.,  to  be  divided, 
In  short,  this  body  will  reproduce  all  the 


features  of  the  older  communities,  and  repre- 
sent the  manner  in  which  a large  portion  of 
them  actually  came  into  existence. 

If  I now  revert  once  more  to  the  ideas, 
which,  from  books  and  otherwise,  I understand 
to  be  generally  prevalent,  I think  I may  not  be 
wrong  if  I summarise  those  ideas  thus  : — That 
the  “ village  community  ” is  a feature  common 
to  all  India  ; that  it  is  represented  by  a joint 
ownership  of  the  soil,  and  something  like  a 
communistic  association  ; at  any  rate,  it  is  an 
unchanging  or  stable,  self-governing,  self- 
contained  group.  Further,  that  this  institu- 
tion is  primeval,  i.e.,  the  earliest  of  all.  In 
process  of  time,  and  as  a stage  in  the  progress 
of  property,  the  joint  group  divides  into  major 
and  minor  shares,  in  which  state  it  is  called  a 
fattidari  village.  At  a still  later  stage, 
the  shares  become  altered  and  lost,  until  a 
severalty  holding,  dependent  only  on  the 
accidents  of  de  facto  possession,  is  the  rule. 
This  represents  a final  stage  in  the  individuali- 
sation of  land-holding. 

It  will  be,  perhaps,  interesting  to  compare 
this  general  belief  (as  far  as  it,  or  some  part  of 
it,  has  been  correctly  represented)  with  the 
results  derivable  from  the  brief  sketch  just 
given  of  the  history  of  our  different  discoveries 
in  land  tenure. 

First,  it  will  have  struck  you  that,  taking  a 
wide  view  of  the  larger  provinces,  there  is  a 
vast  area  in  which  the  grouping  into  villages 
is  a conspicuous  feature,  and  yet  there  is  no 
bond  of  proprietory  union  within  the  villages. 
The  cultivators — each  family  on  its  own  fields 
— are  tied  together  by  some  social  or  local 
bond,  but  not  by  a joint  claim  to  an  entire 
area  in  a ring  fence,  arable  and  waste  to- 
gether. The  waste  adjoining  the  village  is 
used  for  grazing  and  wood-cutting,  but  the 
villagers  do  not  think  of  it  as  their  own,  to  be 
divided  up  at  their  pleasure  when  occasion 
arises.  There  are  other  marks  which  distin- 
guish this  constitution  of  things,  but  what  is 
said  will  suffice  for  our  immediate  purpose.  I 
will  call  this  class  of  village  (A)  the  raiyatwari 
class. 

Then,  I may  remind  you,  we  found,  in 
Madras  and  Bombay,  traces  representing  an 
occasional  and  local  uprising  of  a body  in  the 
village  which  did  claim  the  whole.  While 
villagers  of  Class  A held  on  the  (ultimate) 
claim  of  having  cleared  and  reclaimed  the 
holding,  these  others  claimed  it  as  their 
“ birthright,”  which  is  a euphemism  for  the 
conquest,  or  usurpation,  or  growth  by  superior 
ability,  which  (in  their  forefathers)  gained  them 
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the  predominant  position.  Exactly  the  same 
growth  of  landlord  bodies  occurred  in  Oudh, 
only  on  a more  uniform  or  compact  scale,  be- 
cause the  area  is  smaller,  the  land  nearly  all 
valuable  and  culturable,  and  the  old  king- 
doms smaller.  There  was  in  Oudh,  in  short, 
the  most  favourable  opportunity  for  the  more 
frequent  growth  of  families,  and  so  landlord 
bodies  grew  up  in  a large  number  of  the 
villages.  They  often  fell  again  when  the 
Taluqdar  landlord  arose,  but  that  we  are  not 
concerned  with.  Exactly  the  same  state  of 
things — varied  with  other  causes,  and  with 
some  smaller  tribal  immigrations— occurred  in 
the  North-West  Provinces.  In  short,  in  these 
cases  the  joint  community  formed  by  a land- 
lord class  (whether  itself  agricultural  or  non- 
agricultural)  has  grown  up  either  sparsely,  or 
more  uniformly,  in,  over,  and  among  the  pre- 
existing raiyatwari  villages.  I call  this  class 
the  joint-village  (B).  I will  return  to  it  pre- 
sently ; but  I wish  at  once  to  call  attention  to 
the  Panjab. 

This  province  had  a different  tribal  history 
to  the  countries  we  have  reviewed,  and  there- 
fore there  has  been  a different  origin  to  the 
prevalent  village  communities.  It  is  true  that 
the  great  tribes  which  produced  the  special 
effect  I speak  of,  did  some  of  them  wander 
down  to  the  North-West  Provinces  and  Oudh, 
and  carried  their  ideas  with  them  ; but  it  was 
only  as  the  last  ends  of  a stream,  and  in  com- 
paratively small  numbers.  The  effects,  there- 
fore, of  settlements  of  the  tribes  in  those 
provinces,  represent  smaller  and  localised  fea- 
tures taking  their  place  among  other  features : 
whereas,  in  the  Panjab,  where  they  settled  en 
masse,  the  result  gives  the  preponderating,  if 
not  quite  exclusive,  feature  to  whole  districts. 

The  tribes  who  then  occupied  the  plains  of 
the  Panjab  were  distinct  from  those  Aryan 
immigrants  who  brought  the  Vedas,  and  all 
the  social  and  dynastic  peculiarities  of  Brah- 
manic  society.  And  they  always  — as  con. 
querors,  and,  moreover,  as  agriculturists  and 
cattle-grazers,  and  adepts  at  village-founding— 
formed  strong  village-bodies  in  whatever  form 
of  co-sharing.  They  were,  in  fact,  all  villages 
of  Class  B.  It  is  certainly  the  case  in  the 
Panjab,  that  we  cannot,  as  we  can  elsewhere, 
describe  this  class  as  supervening  upon  any 
pre-established  land  organisation  such  as  Class 
A.  If  ever  there  was  such  a class,  which  is 
hardly  likely,  it  totally  disappeared. 

The  Hindu-Aryan  policy  was  never  (origin- 
ally) established  in  the  Panjab  plains.  In  the 
Himalayan  hills  it  was.  And  if  the  Porus  who 
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fought  Alexander  was  a Rajput  prince,  and 
not  a “ Hinduised  ” Dravidian,  his  kingdom 
was  close  to  the  hills  about  Jihlam  and 
Rawalpindi.  Afterwards,  no  doubt,  a number 
of  Rajput  leaders,  or  small  groups,  wandered 
back  into  the  Panjab,  and  formed  groups  of 
villages,  but  this  detail  I cannot  go  into. 
Speaking  of  the  general  Aryan  advance,  the 
people,  as  we  know  from  their  own  texts/ 
regarded  the  Panjab  plains  as  “impure;” 
and  when  at  last  they  issued  from  their 
hill  domains,  it  was  to  the  upper  part  of  the 
Ganges  plain,  first  near  Delhi,  at  Hastina- 
pura.  The  Panjab  may  then  have  been 
largely  unoccupied,  or  held  by  some  early 
tribes,  who  were  overcome,  and  mingled  with 
the  new-comers.  At  any  rate,  another  swarm, 
or  probably  successive  swarms,  of  whom  the 
Jat  and  Gujar  tribes  are  the  prominent  repre- 
sentatives, settled  in  the  country.  And  there 
is  a marked  distinction  between  the  Panjab 
frontier  districts  and  the  Central  Panjab  ; the 
two  portions  were  both  colonised  by  different 
tribes,  who  all  formed  joint  villages.  Hence 
we  have  two  opportunities  of  studying  village 
growth,  the  frontier  immigration  being  of  much 
later  dale  than  that  of  the  Jats  and  Gujars  to 
the  central  Panjab. 

Whether  the  Jats  and  Gujars  are,  ethni- 
cally, of  Aryan  stock,  or  are  Scythic,  or  Saka, 
or  what,  I do  not  discuss.  Probably  the  Jats, 
as  we  know  them,  are  not  all  of  one  origin  ; 
but  they  had  occupied  the  Panjab,  roughly 
speaking,  below  the  Jihlam  River,  before 
Alexander’s  time.  The  Greek  writers  mention 
tribes  having  no  kings  or  princes,  but  governed 
by  Janchayats — to  use  the  Indian  term — of 
elders,  or  heads  of  families.  They  came  as 
conquerors,  and  though  I am  not  aware  of  the 
use  of  the  term  “birthright,”  or  mirasi  { as 
in  Southern  or  Western  India),  they  always 
talk  of  their  ancestors  “ founding  ” the 
village  : and  they  have  a joint  constitution 
and  a well-understood  claim  to  the  whole  of 
their  village  areas,  whether  waste  or  tilled. 

The  frontier  tribes  are,  on  their  edge,  some- 
what mixed  (as  might  be  expected)  with  Jats 
and  Gujars  ; but  otherwise  they  are  quite  dis- 
tinct. When  we  cross  the  Jihlam  we  find,  for 
example,  the  Ghakkars— a tribe  which  had 
some  historic  importance : they  and  other 
such  clans  call  themselves  Sdhu  — the 
gentry  or  landlords,  as  distinct  from  the  other 
castes,  who  are  mere  Jats,  or  zammdars 
— plough -drivers.  Further  north  still,  there 
are  a number  of  smaller  tribes  of  Afghan 

* See  Muir,  “ Sanskrit  Texts,”  vol.  ii.,  482,  &c. 
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origin,  who  only  came  in  in  the  12th  and  later 
centuries  of  our  era.  All  these  tribes  exhibit, 
first  a tribal  location,  in  larger  groups  called 
ilaka,  and  then  the  subdivision  into  villages; 
they  never,  as  far  as  my  study  goes,  held  in 
common,  but  always  at  once  allotted  the 
lands  into  clan,  and  then  into  family  and 
individual,  holdings.  Still,  in  a sense,  the 
villages  are  joint,  for  they  have  the  con- 
queror’s landlord  feeling  over  the  whole  area, 
including  their  waste ; and  they  also  re- 
cognised the  principle  of  periodical  exchange 
of  holdings.  All  the  evidence  I have  collected 
points  to  this  exchange  being  for  the  primary 
or  immediate  purpose  of  equalising  the  advan- 
tages of  holding,  and  not  allowing  one  set  of 
families  to  get  all  the  best,  and  another  set  to 
get  all  the  worst,  permanently.  But  it  may 
well  be  argued  that  indirectly,  at  any  rate,  this 
exchange  indicates  a kind  of  sense  of  tribal 
or  general  right— the  families  or  individuals 
are  not  yet  bound  to  take,  once  and  for  all, 
what  fortune  gives  them  : inequality  can  still 
be  redressed,  because  the  collective  ownership 
of  the  whole  tribe  has  not  yet  been  forgotten. 
I may  note  that  this  exchange  is  found  in  the 
Central  Provinces,  and  sometimes  in  quite 
modern  cases  of  village  formation,  and  it  is 
always  connected  with  the  equalisation  of 
advantages. 

The  reason,  then,  why  the  Panjab  does  not 
exhibit  the  feature  of  growth  of  landlord 
villages  over  the  raiyatwari  organisation,  is 
intelligible,  as  it  is  special. 

But  it  still  remains  to  ask,  may  it  not  be 
that  where  the  raiyatwari  village  is  now  the 
form  over  wide  areas,  it  was  once  a joint-village 
(like  Class  B),  and  has  decayed  ? 

In  reply,  I should  say  that  a series  of  reasons 
combine  against  the  supposition.  In  the  first 
place,  whenever  we  find  more  or  less  distinct 
traces  of  the  landlord  village  in  the  midst  of 
the  raiyatwari , we  are  possessed  of  evidence 
as  to  the  origin  of  such  villages,  and  are  not 
obliged  to  suppose  that  they  are  mere  relics  of  a 
universal  form,  which  for  some  reason  remained 
n some  places,  while  it  had  disappeared  in 
others.  A good  example  is  afforded  by  the 
Madras  case  already  referred  to.  I mentioned 
that  the  mir&si  claims  were  found  more 
particularly  in  one  locality.  It  so  happens 
that,  we  have  historical  evidence  on  the  sub- 
ject; the  district  was  the  scene  of  a some- 
what extensive  colonizing  adventure  sent  out 
by  one  of  the  Chola  princes.  Doubtless,  the 
leaders  and  principal  men  having,  as  it  were, 
a charter,  and  having  borne  the  risk  and 


labour  of  clearing  and  founding  the  villages, 
conceived  themselves  as  the  lords  of  the 
soil,  and  in  a different  position  to  the 
older  cultivators  in  the  districts  around. 
Another  reason  is  that  the  raiyatwari  village 
(Class  A)  has  a structure  of  its  own,  in  no  way 
suggesting  a modification  of  the  “joint”' 
form.  In  the  first  place  the  headman  {fiatel 
is  the  old  Hindi  title)  is  a central  figure  of 
great  importance.  In  the  joint  village  (Class 
B)  there  is  no  headman ; the  lambarddr  of 
our  present  Revenue  rules  is,  as  his  hybrid  title 
suggests,  a modern  administrative  creation. 
In  the  joint  village  (B)  we  have  always  a co- 
sharing  body  (whether  holding  in  severalty  or 
not)  of  the  superior,  perhaps  military,  at  any 
rate  more  energetic,  caste,  all  either  directly 
descended  from  one  ancestor,  who  founded  or 
acquired  the  village ; or  they  may  be  a group 
of  connected  families  located  together.  Such 
co-sharers  are  generally  disposed  to  be  jealous 
of  any  one  of  them  getting  the  lion’s  share,  or 
becoming  too  powerful ; their  ideal  of  manage- 
ment is  a representative  council  (or fianchayaf) 
of  the  heads  of  familes.  It  is  a sure  sign  of 
modern  influences,  if  not  of  actual  decay  or 
change,  that  these  ftanchayats  have  now  lost 
much  of  their  power,  and  do  not  habitually 
assemble ; and  the  government  headman,  or 
the  village  accountant  [fiatwari)  have,  in  some 
cases,  acquired  influence  in  their  place.  Now 
in  the  raiyatwari  village,  the  £atel  with  his 
family  all  use  the  title,  and  jointly  enjoy  the 
official  holding  of  land  attached  to  the  office 
(‘ watan ),  wherever  the  ancient  institution  sur- 
vives. He  directs  cultivation,  settles  disputes, 
and  interferes  in  various  matters  in  a way  that 
a co-sharing  village  would  never  allow.  His 
family  owns  and  occupies  the  gar  hi,  or  largest 
central  house  or  castle  of  the  village  residence, 
and  in  days  past  he  often  stood  up  for  the  de- 
fence of  his  village,  and  made  the  garhi  a 
veritable  little  fortress. 

The  fact  that  a body  of  menials  and  artisans, 
specially  serving  each  village,  is  a form  com- 
mon to  both  classes  of  village,  is  dependent  on 
the  social  ideas  of  the  people,  and  their  class 
customs  ; it  has  evidently  nothing  to  do  with 
the  question  of  land-holding,  or  its  form. 

When,  moreover,  we  look  to  the  historical 
circumstances  of  those  parts  of  India  where 
the  raiyatwari  form  most  prevails,  we  can 
ascertain  that  there  were  no  causes  which 
would  have  produced  a complete  and  wide- 
spread change  of  form.  Adventurous  bands 
of  north-western  tribes  came  here  less ; the 
, rule  of  the  Muhammadan  kings  was  favourable 
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to  old  institutions ; the  Mughal  empire  had 
but  little  practical  hold,  and  for  a short  time 
only ; while  the  Maratha  rule,  grasping  as  it 
was,  tended  to  prevent  the  growth  of  families,* 
which  absorbed  the  rights  and  diminished  the 
revenue  profits  of  each  village.  The  uni- 
form levy  of  revenue  might  tend  to  destroy 
privileges  and  distinctions  which  depended 
solely  on  comparative  freedom  from  payment, 
but  that  is  all. 

But  perhaps  the  most  potent  reasons  are  (1) 
that  the  raiyatwari  form  of  village  is  the  only 
one  known  to  Manu,  and  alluded  to  in  the 
Institutes  {Manava  dharma  sastra) ; and  (2) 
that  the  raiyatwari  form  was  essentially  that 
of  the  old  villages  in  Dravidian  countries.  It  is 
surprising  to  find  one  book  after  another 
copying  without  inquiry  the  statement — if, 
indeed,  they  mean  what  the  words  imply — that 
the  village,  as  a “joint  community,”  was 
known  to  Manu.  I have  again  carefully 
examined  the  best  version  (Dr.  Biihler’s),  and 
if  any  one  will  show  me  any  line  or  phrase 
that  indicates  a village  being  held  by  a joint 
body  of  co-sharers,  who  were  “ founders-kin,” 
or  conquerors  and  “birthright”  holders  of  it 
in  common,  under  a council  of  family  heads, 
I shall  be  much  obliged  to  him  ; that  is  the 
least  I can  say.  Whatever  the  actual  date  of 
the  book,  the  Institutes  may  be  supposed  to 
reflect  the  ideas  of  the  time,  which  was  one 
when  the  Aryan  raja,  with  his  learned  Brahman 
connsellors,  was  well  established,  and  pro- 
bably had  finally  amalgamated  with  the  pre- 
ceding Dravidian  inhabitants.  The  districts 
were  divided  into  jurisdictions  over  “ 100 
villages,”  over  “20  villages,”  and  over  “ 10 
villages  ;”  and  the  idea  of  land-holding  is  the 
separate  right  of  each  man,  or  rather  family, 
(for  the  joint  succession  and  family  owner- 
ship is  recognised)  who  had  “ first  cleared  ” 
the  holding  from  the  primeval  jungle.  Manu 
is  familiar  with  the  group  of  such  landholders, 
under  the  control  of  a single  headman  or  chief, 
who  is  part  of  the  State  organisation,  as  well 
as  of  the  social,  and  who  looks  after  the  king’s 
share.  Everything  Manu  says— and  to  be 
sure  it  is  not  much— answers  to  the  raiyat- 
wari  village,  with  its  hereditary  j)atel,  and  not 
to  the  joint  village  of  the  North-West  Provinces 
and  the  Panjab.” 

As  to  the  second  point,  Mr.  J.  F.  Hewitt 

•There  were,  of  course,  exceptions;  but  in  outlying 
districts,  where  the  hold  of  the  Maratha  power  was  insecure' 
there,  and  there  only,  they  gave  out  farms,  and  then  excep- 
tionally (as  in  the  case  of  the  so-called  Khot  families  in  the 
coast  districts),  they  grew  into  landlords. 
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read  in  this  place  an  interesting  paper 
about  the  Dravidian  forms ; and  I must, 
therefore,  only  briefly  touch  on  the  subject. 
Passing  over  the  loose  organisation  of  the 
early  Kolarian  tribes  (who  appear  to  have  been 
chiefly  practisers  of  the  shifting  cultivation 
known  as  Jum,  Kumri,  &c.,  in  parts  of  India, 
and  Taung-ya,  in  Burma),  it  may  be  noted 
that,  whatever  the  real  names  and  origin  of  the 
(so-called)  Dravidian  tribes,  they  were  not  the 
scanty  and  barbarous  population,  obliterated 
and  driven  out  by  the  great  wave  of  Aryan 
conquest,  which  is  apparently  the  supposition 
of  many.  They  were  a powerful  and  wide-spread 
race,  or  series  of  tribes,  who  had  strong  cen- 
tral, but  local  governments,  under  princes  and 
“ feudal  chiefs,”  and  a regular  land  revenue, 
at  first  taken  from  a special  “lot”  in  each 
village,  and  afterwards  from  all  lands,  except 
certain  favoured  “lots.”  Their  institutions 
still  survive  in  Chutiya-Nagpur,  Orissa,  and 
Central  India,  where  Mr.  Hewitt  had  excellent 
opportunities  of  studying  their  history.  Gond- 
wana  was  one  of  their  great  kingdoms;  and  the 
so-called  “ Zamindari  ” estates  of  the  Central 
Provinces  are  held  by  Gond  chiefs,  relics  of 
the  old  state  of  things  unchanged  by  Marathd 
domination.  They  also  (witness  the  Bhar 
tribes)  occupied  Oudh  and  the  North-West 
Provinces,  and  perhaps  extended  further  north  ; 
certainly  they  are  found  in  the  Kuch  tribes 
of  north-east  Bengal  and  Assam.  They  were 
a literary  people ; and  some  of  the  peculiar 
letters  of  the  Sanskrit  alphabet  are  derived 
from  them.  These  people  were  partly,  but  only 
partly,  conquered  by  the  Rajputs,  far  more 
frequently  by  the  astute  policy  of  the  Brahmans, 
these  races  formed  political  and  social  unions. 
The  Dravidian  princes  accepted  Brahman 
councillors,  took  Hindu  names  and  caste, 
called  themselves  Rajputs,  and  had  invented 
for  them  fanciful  geneaologies  traced  from  the 
heroes  of  the  Mahabh&rata. 

Their  village  institutions,  which  now  con- 
cern us  most,  still  survive.  They  were 
essentially  raiyatwari  in  kind.  The  cen- 
tral feature  of  the  organization,  as  regards 
the  people,  was  that  each  village  had  a 
certain  family  group  known  as  the  bhilin- 
har  or  aboriginal  clearers  and  settlers  of  the 
soil.  Out  of  these  the  hereditary  headman 
was  chosen  : his  place  was  in  time  rather 
usurped  by  the  mahto  or  Royal  headman, 
put  in  to  look  after  the  king’s  interests.  As 
regards  the  land,  the  main  feature  was  the 
division  of  the  area  into  lots,  one  for  the 
bhiunhars , one  for  the  mahto , one  for 
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the  priest  and  religious  service,  one  for  the 
king  ( majhas ) : but  the  remaining  area  was 
held  by  ordinary  less  privileged  soil-tiller. 
The  only  change  that  such  a form  undergoes 
before  it  exactly  resembles  the  raiyatwan 
as  we  now  see  it,  is,  that  by  the  levy  of  a 
uniform  (and  not  light)  revenue  by  Muhamma- 
dans or  Marathas,  the  distinctive  privileges  of 
the  lots  became  levelled ; the  only  lot  that 
escaped  was  that  of  the  headman,  which, 
with  the  Muhammadan  kings,  was  called  by 
the  Arabic  name  watan,  and  which  was 
rarely,  if  at  all,  respected  in  the  districts  that 
felt  the  full  force  of  the  Maratha  sway.  No 
wonder,  then,  that  generally  the  old  type  of 
village  remained,  and  only  a few  places  wit- 
nessed the  growth  of  “ mirasi  ” families. 

But  in  the  North-West  Provinces  and  Oudh> 
assuming  that  the  Dravidians  and  mixed  races 
had  generally  established  the  same  form  to 
begin  with,  the  Rajput  and  other  tribal  con- 
quests resulted  in  the  much  more  frequent  and 
uniform  uprising  of  proprietary  families  in  each 
village.  Moreover,  when  we  now  see  a large 
tract  entirely  occupied  by  joint  villages,  and 
it  is  not  a case  like  the  Panjab,  we  have  to 
bear  in  mind  that,  in  a century  or  two,  quite 
a small  centre  of  landlord-villages,  will  ex- 
pand and  throw  off  numerous  shoots  and 
“ secondary  ” villages  in  the  waste  all  round  ; 
so  that  if  we  only  regard  the  present  state  of 
things,  we  might  suppose  that  we  were  looking 
at  a really  numerous  tribal  or  clan  settlement. 
The  Rajput  race  is  extraordinarily  prolific, 
and  in  my  forthcoming  work  on  the  land 
systems  of  British  India,  I have  given  several 
instances,  both  in  North-West  India  and  the 
Panjab,  of  extensions  from  small  centres  in 
this  way.  Here  I will  only  allude  to  one 
notorious  case  — the  Rai-Bareli  district  of 
Oudh,  where  1,719  villages  variously  aggre- 
gated, are  all  known  to  be  the  offspring  of  one 
central,  and,  at  first,  limited,  location  of  the 
Raja  Tilokchand. 

It  is  worth  while  to  examine  a little  further 
the  way  in  which,  in  the  North-West  Provinces 
and  Oudh,  the  joint,  or  landlord  village,  grew 
up  over  the  ratyatwdrz  villages,  and  extended 
to  the  still  unoccupied  waste  country  around. 
The  Panjab,  as  I have  explained,  owes  its 
joint  villages  to  other  tribal  conditions. 

I will  commence  with  Oudh,  because  Mr. 
W.  C.  Benett,  C.S.,  has  fully  explained  to  us 
the  evidence  that  remains  of  the  old  Rajput 
kingdoms,  and  how  the  individual  villages  were 
originally  ratyatwart,  and  how  in  them,  power- 
ul  families,  scions  of  the  Royal  house,  Brah* 


mans,  Khatris,  and  others,  got  the  lead,  and 
produced  (in  time)  a body  of  jointly  owning 
descendants,  claiming  the  whole  village,  and 
changing  its  original  constitution. 

Nothing  is  more  curious  than  to  observe  in 
these  districts,  the  action  of  the  Rajput  con- 
querors as  distinct  from  that  of  the  Jat  and 
Gujar  tribes  in  the  Panjab.  And,  generally, 
we  can  observe  two  distinct  forms  of  organisa- 
tion— one  in  which  there  were  princes  and 
chiefs,  and  the  tendency  of  descendants  was  to 
cling  to  the  ancestral  principle  of  sharing  ; the 
other  where  the  tribes  were,  as  within  themselves, 
democratic  or  “ republican,”  as  some  authors 
have  called  them,  and  adopted  a different 
principle  of  dividing  land.  In  will  be  more 
convenient  to  mention  this  again  in  another 
connection.  Here  I want  to  make  it  clear  how 
the  joint  village  grew  up.  The  old  Ayran 
(Rajput)  kingdoms  of  Oudh  were  just  such  as 
Manu  indicates,  and  as  Colonel  Tod  (in  his 
Rajasthan ) so  enthusiastically  describes. 
When  they  were  established  by  conquest,  their 
leaders  were  content  with  the  ruling  position, 
or,  according  to  rank,  with  minor  chiefships 
and  the  official  rulership  over  groups  of  villages. 
And  they,  therefore,  at  first  did  not  interfere 
with  the  nature,  and  form,  and  expansion  of 
the  ordinary  ratyatwart  villages,  which  existed 
and  continued  to  grow  when  their  rule  was 
established.  But  when  misfortune  overtook 
the  royal  and  noble  estate,  the  family  members 
quarrelled  and  split  up,  or  when  wars,  so  fre- 
quent in  those  days,  dismembered  the  estates, 
the  members  of  the  family  had  to  descend 
from  the  ruler’s  place,  and  fastening  on  to,  or 
managing  to  retain,  single  villages  or  small 
groups,  they  came  into  close  managing  con- 
tact with  the  land,  and  became  landlords, 
giving  rise  to  the  bodies  who  later  formed  the 
communities  of  owners.  Nor  was  such  growth 
only  the  result  of  disruption  of  rulers’  estates. 
We  find  many  cases  where  the  Raja  or  the 
chief  made  a grant  of  his  grain-share,  or  of  this, 
united  with  other  privileges  in  a village,  and 
the  granter’s  family  grew  into  a proprietary 
body.  In  many  cases,  leading  families  simply 
managed  to  usurp  their  position  gradually. 
When  revenue  became  commonly  taken  in 
cash,  a manager  in  the  village  became  in- 
creasingly wanted  : and  we  can  often  trace  the 
growth  of  such  managers’  families  ; indeed,  in 
Oudh,  that  unfortunate  term  “ Zamindar  ” has 
this  (exceptional)  meaning ; it  refers  to  the 
right  of  holding  a lease  for  managing  and 
collecting  the  dues  and  profits  in  a village  under 
a Raja. 
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Exactly  the  same  thing  happened  in  the 
North-West  Provinces,  varied  more  frequently 
by  the  establishment  of  groups  of  Jats  and 
Gujars  from  the  Panjab.  But  in  these  provinces 
there  is  one  feature  which  is  worth  notice.  It 
is  perhaps  not  generally  known  that  a very 
large  proportion  of  the  existing  village-com- 
munities are  due  to  our  own  early  revenue 
system,  when  the  rule  was  to  farm  villages  to 
a single  responsible  manager ; and  when  villages 
were  so  often  summarily  sold  for  (supposed) 
arrears  of  revenue.  The  farmers  and  pur- 
chasers became  first  the  sole  landlords,  and 
now  (after  only  a century)  are  represented  by 
considerable  bodies  of  co- sharing  descendants, 
who  doubtless  talk  grandly  about  their  ancient 
rights. 

If  under  all  these  various  influences,  a certain 
number  of  the  villages  escaped  the  landlord 
growth  and  remained  raiyatwari,  or  if  formed 
by  later  colonists  on  that  principle,  they  have 
now,  under  our  revenue  system,  become  joint- 
villages,  by  reason  of  their  accepting  the 
(nominal)  joint-liability  for  the  revenue,  which 
was  made  sweet  by  the  absolute  grant  of  the 
adjoining  waste  (nearly  always  valuable). 

While  these  things  are  borne  in  mind  with 
reference  to  the  idea  that  the  joint-village  is 
primeval,  and  the  separate  holdings  a later 
development,  directly  from  it — a matter  on 
which  I shall  have  a little  more  to  say  pre- 
sently— it  is  right  to  observe  that,  though  the 
form  of  village  in  itself  is  in  many  cases  not 
archaic  at  all,  and  in  others  not  the  oldest 
form,  still  the  whole  principle  of  formation 
depends  on  a truly  archaic  survival,  the  joint- 
succession.  If  it  were  not  that  property  is 
looked  on  as  belonging  to  the  whole  family, 
the  sons  or  other  heirs  would  not  succeed 
together,  and  so  form  a joint-body,  till  they 
agree  to  divide,  and  even  then  do  not  lose 
all  bond  of  union.  And  this  may  be  held  to 
follow  on  a still  earlier  idea  of  ownership  by 
the  tribe.  Even  the  Dravidians  had  a tribal 
organisation  above  the  village,  and  the  nadu 
of  Southern  India,  as  a local  grouping,  is  the 
tribal  union  under  a superior  chief. 

If  I may  now  summarise  what  has  been 
said  of  the  origin  of  village  (joint)  communi- 
ties (Class  B),  I put  it  thus  : — 

First,  the  term  “community”  can  only  be 
used  of  one  very  large  class  of  villages,  in  a 
restricted  sense,  implying  a connection  of 
locality,  and  having,  in  common,  the  services 
of  a body  of  artisans  and  menials. 

It  is  more  properly  or  especially  adapted  for 
use  in  another  form  of  village  which  has  a 


proprietary  class,  having  a joint  sense  of  owner- 
ship over  the  whole  area,  whether  the  area 
is  actually  partitioned  for  several  enjoyment 
or  not.  Even  then,  there  is  nothing  like  a 
“ having  all  things  in  common.”  Each  man 
or  family  has  his  own  home-farm,  pays  his  own 
share  of  the  burden  (though  he  may  be  called 
on  by  the  State  to  pay  up  for  a defaulting 
member) ; he  also  takes  his  own  share  of  mis- 
cellaneous profits  that  accrue  to  the  estate  as 
a whole.  Common  business  was  originally 
transacted  by  a council,  but  this  institution  is 
now  much  on  the  wane.  Strangers  are  only 
partially  kept  out  of  the  group  by  exercise  of 
the  right  of  pre-emption  when  a co-sharer 
wishes  to  sell  his  land ; it  often  happens  that 
the  others  do  not  care,  or  cannot  afford,  to 
exercise  the  right. 

Communities  in  this  sense  arise  : — 

I.  Uniformly , and  where  there  is  no  pre- 
cedingform  of  village— as  in  the  Panjdb. 

{a.)  By  tribal  conquests  of  large  bodies  as- 
the  Jats,  Gujars,  &c. 

( b .)  By  return  or  reflex  movements  of  small 
parties,  single  adventurers,  &c.,  who  finding 
no  place  in  the  first  settlement  of  their  clan, 
wander  back,  obtain  a site  to  settle  on,  and  end 
by  multiplying  into  a more  or  less  extensive 
group  of  communities. 

II.  Communities  grow  up  over , and  multi- 
ply among , an  earlier form  of  village  (more 
or  less  sparsely  or  uniformly,  according  to- 
local  and  historical  circumstances). 

[a.)  By  tribal  conquest,  where,  owing  to 
smaller  numbers  or  other  causes,  the  con- 
querors are  content  with  the  ruling  position 
over  the  country;  and  where  the  original 
village  constitution  is  not  affected  until  (as 
time  goes  on)  : — 

1.  The  rulers  make  grants,  and  the  grantees 
multiply  into  landlord  bodies  over  the  villages. 

2.  Leading  families  acquire  the  same  posi- 
tion, without  any  distinct  grant. 

3.  The  principalities  break  up,  and  the 
scattered  and  divided  members  of  the  noble 
houses  descend  from  the  rulers’  seat,  and  re- 
taining hold  on  individual  villages — fragments 
of  the  once  larger  estate — become  landlord 
communities  over  them. 

4.  A large  number  of  villages  acquire  a 
landlord  (and,  in  time,  a joint  proprietary 
body)  by  the  growth  of  a revenue  farmer,  or 
purchaser  at  a sale  for  arrears  of  revenue. 

Observe  that  in  it  is  these  four  cases,  that 
first  an  individual  right,  then  a joint  holding, 
follows,  and  that  this,  in  time,  becomes  a 
divided  severalty  holding. 
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III.  Communities  are  formed  by  our  own 
Revenue  system  where  they  did  not  really 
exist  before. 

(a.)  Villages  were  formed  by  co-operative 
colonisation  of  people  in  virtue  of  a charter^ 
or  without  any  authority,  waste  land  being 
abundant.  They  may,  or  may  not,  have  an 
idea  of  joint  ownership  over  a fixed  loca- 
tion ; they  often  held  according  to  the 
‘ * ploughs’  ’ each  brought,  or  according  to  shares 
in  the  wells  they  wished  to  sink.*  Sometimes 
each  settler  took  whatever  land  pleased  him, 
or  he  could  manage. 

\b.)  Villages  were  of  the  old  raiyatwari 
form,  and  escaped  the  growth  of  any  landlord 
class  ; but,  under  our  system,  were  treated  as 
joint — given  an  area  of  waste,  to  be  jointly 
enjoyed.  Such  villages  are  now  called  bhaia- 
chara  (an  example  is  afforded  by  the  artificial 
village  in  the  Kangra  district  of  the  Panjab). 

I must  now  invite  your  attention  to  a most 
important  point,  and  one  on  which  I hope  the 
influence  of  this  Society,  so  often  exercised  for 
good,  may  avail  to  produce  a remedy. 

I allude  to  the  total  absence  of  all  rational 
statistics  of  village  tenures  in  Upper  India, 
where  the  community  form  prevails,  and  where 
the  origin  and  present  condition  exhibits  such 
curious  and  interesting  varieties.  To  this  fact, 
more  than  to  anything  else,  I attribute  the 
general  want  of  information  regarding  villages, 
and  the  purely  conventional  type  of  the  pre- 
vailing ideas  as  the  subject. 

When  the  Settlement  proceedings  in  the 
North-West  Provinces  had  gone  on  for  some 
years,  Mr.  Thomason  gathered  up  the  results  of 
experience,  for  future  guidance,  in  his  well- 
known  “ Directions  to  Revenue  Officers,”  and 
in  this  work  he  suggested  a classification  of 
the  joint-villages  (for  official  purposes)  into  : — 

1.  Villages  (or  estates)  held  by  a single 
landlord,  or  by  a body  of  undivided  family 
members  ( zamindari-khdlis  and  zamindari- 
mushtarka  respectively). 

2.  Held  with  the  shares  divided  for  several 
enjoyment,  according  to  the  ancestral,  frac- 
tional share,  according  to  the  place  in  the 
“family  tree”  by  the  lav/  or  custom  of  in- 
heritance ( 'pattiddri ). 

3.  Held  in  divided  lots,  but  not  on  ancestral 
shares,  but  on  some  other  principle,  or  perhaps 
on  no  principle  at  all,  but  on  the  accidents  of 
de  facto  possession  ( bhaiachara ). 

And  he  added  two  other  classes  as  pendants 

* The  “ well  ” is  always  held  to  include  not  only  the 
water-shaft,  but  the  area  of  land  watered,  or,  at  least, 
protected,  by  the  well. 


to  2 and  3,  called  “imperfect,”  i.e.,  where  | 
part  only  and  not  the  whole  of  the  land  had 
been  divided  out  for  several  enjoyment. 

Mr.  Thomason,  however,  explained  that  he 
did  not  regard  this  as  a final  classification  ; 
he  suggested  that  a classification  according  to 
the  principle  of  allotment  or  enjoyment,  was 
desirable.  This  important  fact  has,  unfortu- 
nately, been  entirely  forgotten. 

The  first  classification  was  adopted  gene- 
rally, and  is  still  kept  up.  In  early  days  it 
may  have  been  of  some  use,  just  as  the  old  | 
Linnaean  system  of  botany  was — better  than 
nothing ; it  is,  however,  utterly  unsuited  to 
modern  requirements,  and — as  usual  with 
designs  that  contain  the  elements  of  error — 
has  grown  much  worse  in  actual  use. 

One  of  the  grave  original  defects,  however, 
is  the  use  of  the  term  bhaiachara  to  indicate, 
not  the  curious  and  quite  special  principle  of 
allotment,  which  is  its  real  meaning,  but  to 
signify  (confusedly)  any  kind  of  allotment — 
whether  with  principle  or  without  any— so  long 
as  it  did  not  depend  on  the  ancestral  share,  or 
fiattidariy  principle.  In  this  confusion  you 
perceive  the  burial  and  obliteration  of  all  those 
distinctions  and  characters  which  are  just  the 
very  things  worth  studying  and  knowing. 

Another  grave  defect  is  the  “imperfect” 
class,  at  any  rate,  as  it  is  now  used.  It  dis- 
tinguishes a matter  that  is  of  no  interest, 
because  a number  of  quite  unimportant  acci- 
dents may  cause  a portion  of  the  land  to  remain 
undivided.  For  example,  the  large  class  of 
cases  where  occupancy  tenants  hold  part  of  the 
village.  Their  rents  are  taken  to  pay  the 
Government  revenue  ; and  there  is  no  object, 
as  far  as  the  landlord  is  concerned,  in  dividing 
the  land.  But  if  all  villages — and  usually  all 
are  treated  alike  — which  happen  to  have 
this  one  feature  in  common,  are  lumped 
together,  all  their  real  differences  of  constitu- 
tion are  lost  sight  of. 

I do  not  think  I am  wrong  in  attributing  a 
portion  of  the  prevailing  ignorance  as  to  the 
real  facts  of  village  constitution,  to  the  absence 
of  any  real  statistics  or  a census  of  villages. 

The  Government  of  India  periodically  fur- 
nishes the  Secretary  of  State  with  (provincial) 
tables  of  agricultural  and  tenure  statistics, 
which  are  printed  in  a “ Blue-book.”  The 
latest  of  these  in  my  possession  is  dated  1886-7; 
and,  looking  to  the  tables  of  tenures,  which 
might  be  so  instructive,  I find  them,  on  exami- 
nation, to  be  quite  useless,  and  also  mislead- 
ing. Nor  can  they  be  reconciled  with  other 
accounts  found  in  reports,  &c. 
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Having  just  now  alluded  to  the  misuse  of  the 
term  bhaiachdra , I should  like  to  explain  the 
subject  a little  further. 

It  is  primarily  connected  with  the  subject 
which  I reserved  for  further  mention,  namely, 
the  curious  fact  of  the  different  constitution  of 
tribes,  or  clans  in  tribes.  Some  of  the  Rajputs 
and  others  possessed  a feudal  organization,  as 
we  call  it.  There  were  Rajas,  and  lesser  chiefs 
( Thakur  Rand , &c.),  in  a graded  order ; 
and  when  (as  we  have  seen),  by  disruption  of 
a.  ruling  estate,  or  when  cadets  of  families  and 
others,  separated,  and  village  estates  and  com- 
munities were  formed,  they  always  adopted 
the  ancestral  plan  of  dividing,  i.e.,  the  sons  of 
a chief,  &c.,  took  shares  according  to  the  law 
of  inheritance — say,  three  sons,  one-third  each, 
and  six  grandsons,  one-half  of  one-third  or  one- 
sixth,  and  so  on.  You  have  only  to  draw  up 
a genealogical  tree  of  the  family,  to  tell  at  once 
the  fractional  share  of  any  given  member. 

No  doubt  time  and  accident  usually  caused 
the  shares  to  be  modified;  but  the  princi- 
ple may  yet  remain  constant,  because  though 
the  landholdings  may  have  got  out  of  pro- 
portion to  the  shares,  other  profits— the  waste 
land  and  so  forth — may  still  be  divided  accord- 
ing to  the  ancestral  shares. 

And  one  of  the  facts  which  a true  statistic 
would  show  us  would  be  to  distinguish  Pattf- 
darf  varieties  : — 

{a.)  Villages  where  the  shares  are  compara- 
tively perfect,  at  any  rate  the  principle  is  fully 
recognised. 

{b.)  Where  shares  are  modified  as  regards 
the  area  of  landholding,  but  remembered  in 
other  respects— in  dividing  profits,  waste 
land,  &c. 

( c .)  Where  they  are  lost,  but  the  village  de- 
clines to  record  the  existing  holdings  as  per- 
manent, because  of  a feeling  that  the  true 
.shares  may  be  restored  at  some  time  or  other. 

(1 d .)  Where  they  are  wholly  lost,  and  the 
village  accepts  the  fact,  and  records,  finally, 
the  holdings,  de  facto.* 

But  sometimes,  and  we  should  like  to  be 
able  to  say  why,  the  clan  had  neither  Raja  nor 
other  ruling  chiefs ; the  common  descent  and 
united  feeling,  when  settled  in  a tract  of 
country,  were  all  strongly  in  evidence,  yet  they 
paid  no  attention  to  the  “family  tree,”  but 
divided  the  land  to  all  equally  ; and  often  in- 
vented a curious  method  of  dividing  the  land 
so  as  to  ensure  the  equal  value  and  advantage 
of  the  holdings.  They  took  as  the  standard 

* Note  that  under  our  prevailing  methods,  this  last  class  (d), 
and  possibly  (c)  also,  would  be  comprised  under  bhaiachdra. 


what  is  called  the  bhaiachdra  bigha , an 
imaginary  or  artificial  square  measure,  not  at 
all  the  same  as  the  common  or  standard 
bigha  * but  a holding  composed  of  severa’ 
bits  of  each  variety  of  soil — of  course  scattered 
about  over  the  village,  or  some  division  of  it. 
Thus  one  family  did  not  get  all  the  good  and 
another  all  the  bad. 

Another  plan  was  to  make  the  bigha  of  good 
land  smaller  than  the  bigha  of  bad,  so  that 
when  the  revenue  burden  was  distributed,  it 
was  not  the  best  soil  paid  a higher  rate,  but 
the  payment-share  corresponded  to  a smaller 
lot  of  good  land,  and  a larger  lot  of  inferior. 
These  methods  were  sometimes  accompanied 
by  a custom  of  annual  or  periodical  redistribu- 
tion of  the  revenue,  so  as  to  make  it  correspond 
with  the  actual  advantage  of  the  lots  ; this  was 
called  bhejbardr.  I have  not  time  to  describe 
it  further. 

It  will  be  observed,  then,  how  absurd  it  is  to 
talk  of  bhaiachdra  (in  the  real  sense),  as  a 
stage  beyond  Aattidari,  or  ancestral  sharing  ; 
both  co-existed. 

Note  also,  that  in  some  cases  of  Aattidari , 
and  all  cases  of  real  bhaiachdra , no  stage  of 
joint  holding  (in  common)  precedes  the 
allotment ; on  the  location  of  the  tribes,  the 
lots  are  made  at  once,  and  from  the  first. 

It  is  only  where  the  landlord  right  begins 
with  one  holder  or  founder  of  some  eminence, 
and  then  falls  into  the  hands  (in  the  course  of 
time)  of  a body  of  descendants— joint  heirs — 
that  the  village  is  held  in  common  for  a time, 
and  divided  into  Aattis,  or  shares,  at  a later 
stage. 

And,  as  regards  the  other  classes,  which  are 
confused  under  the  term  bhaiachdra,  they 
also  mostly  represent  a custom  or  mode  of 
allotment  which  was  never  preceded,  as  far  as 
any  evidence  shows,  by  a holding  in  common. 
The  only  exceptions  are  those  villages  (to 
which  bhaiachdra  is  applied  only  by  a flag- 
rant abuse  of  language)  where  they  may  have 
been  first  joint,  then  fiattidari,  and  then  the 
shares  wholly  lost. 

Under  bhaiachdra,  as  now  wrongly  used, 
we  must  distinguish — 

(1 a .)  Real  bhaiachdra  villages. 

(b.)  Pattidari  villages,  where  the  shares, 
according  to  the  proper  practices,  have  been 
forgotten. 

(<:.)  Where  it  is  questionable  whether  we 
ought  to  talk  of  a “ principle  of  sharing”  at  all. 
A co-operating  body  of  colonists  has  founded 

* The  bigha  varies  in  different  provinces ; Akbar’s  standard 
was  60  illdhi yards  each  way  = about  5-8ths  of  an  acre. 
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the  village,  holding  it  according  to  the  number 
of  “ploughs”  (and  the  land  worked  by  each 
plough*)  that  each  possesses,  or  according  to 
the  “wells  ” (and  the  land  watered). 

(d.)  Where  there  are  no  shares  at  all.  The 
land  held  according  to  each  person’s  wants 
and  capacities  (. Kasht-hasb-maqdiir ),  either 
because  the  village  was  a foundation  in  abun- 
dant waste,  and  the  quantity  taken  by  each 
was  of  no  concern  ; or  because  the  village  was 
really  the  old  raiyatwari  where  no  co-sharing 
class  happened  to  have  grown  up,  and  which 
is  only  a “joint  village”  under  our  own 
revenue  system. 

It  is  time  to  make  an  earnest  appeal  for 
better  statistics.  In  each  of  the  Northern 
Provinces  (where  these  joint-villages  are  the 
salient  feature)  there  are  plenty  of  able  officers 
who  could  gradually  make  out  proper  returns 
according  to  the  real  facts  of  constitution  : 
there  might  be  a doubtful  class  of  villages 
perhaps— where  the  evidence  was  vague,  as  to 
whether  a scheme  of  shares  (and  if  so,  of  what 
nature)  had  ever  existed ; but  even  such  a 
“doubtful  column”  as  this  would  be  in- 
structive. 

If  a census  were  gradually  taken,  the  bare 
figures  would  be  of  the  highest  value ; but 
surely  also  they  could  not  fail  to  be  accom- 
panied by  explanatory  comments.  And  we 
might  have  notes  on  the  tenures,  taking  the 
same  place  as  Mr.  Ibbetson’s  invaluable  notes 
on  the  Panjab  tribes  took,  in  relation  to  the 
popular  census  of  1881. 

The  result  would  be  perhaps  a rude  boule- 
versement  of  our  current  conventional  ideas 
about  “Village  Communities;”  but  it  would 
enable  a new  departure  to  be  made,  and 
throw  floods  of  light  on  the  real  application  of 
those  theories  of  ownership  and  the  history  of 
institutions  which,  during  the  last  twenty  years, 
have  aroused  so  much  interested  attention. 


GLOSSARY  OF  VERNACULAR  WORDS 
USED  IN  THE  PAPER. 

1.  Zaminddr  : primarily  any  “ holder  of  land”  ; a 
great  landlord;  a manager  of  a village  (Oudh). 
Zatninddri  alludes  to  a village  tenure  when  there  is 
one  landlord.  {Z-mushtarka>  when  there  are  several 
undivided.) 

2.  Mutthd : a parcel,  a group  of  lands  sold  to 
(artificial)  landlords,  called  mutth&d&r  (Madras). 

3.  Bhaiachard  : custom  ( achar ) of  the  brother- 
hood ( bhd'i ) ; a form  of  village  tenure,  in  which  the 
sharing  goes,  not  by  the  law  of  inheritance  (ancestral 

* Usually  some  conventional  area,  more  or  less  correspond- 
ing to  what  a plough  with  one  pair  of  bullocks  really  can,  on 
an  average,  plough  up. 


principle  of  sharing),  but  by  a peculiar  method  of 
allotment  of  equal  holdings.  The  term  has  been 
used  (later)  as  a technical  term,  to  include  all  sorts 
of  villages,  which  are  shared  in  anyway — which  is 
not  an  ancestral  or  hereditary  share  system.  By 
classifying  villages  in  returns  and  statistics  under  this 
common  head,  a number  of  very  different  forms  are 
confused,  and  their  features  lost  sight  of. 

4.  Miras  : inheritance ; a right  in  land  based  on 
hereditary  right ; really  or  conquest,  grant  or  usurpa- 
tion (in  origin). 

5.  Patti:  an  ancestral  share.  Patti  dari : a form 
of  village  tenure  where  the  shares  are  all  (more  or 
less)  according  to  the  “ family  tree  ” ; a fraction,  by 
the  law  or  custom  of  inheritance. 

6.  Upri : (Bombay-Dakhan)  a class  of  tenants 
(said  to  mean  tenants  from  another  place)  in  certain 
villages,  as  opposed  to  a superior  order  of  hereditary 
( mirdsi ) landholders. 

7.  Raiyatwari:  tenure  or  management  in  which 
the  individual  landholder  ( raiyat ) is  dealt  with  and 
considered ; not  a joint  body  of  landlords  or  a middle- 
man landlord. 

8.  Lambardar : the  official  headmen  in  a joint 
village  (literally),  “holder”  of  a “number”  ( lambar)> 
i.e.y  the  person  (or  persons)  on  the  collector’s  list 
who  is  (or  are)  responsible  for  the  revenue  payment 
in  the  first  instance. 

9.  Patel  (West,  South,  and  Central  India) : the 
village  headman  in  a raiyatwari , or  non-joint  village, 
called  mandal  in  Bengal,  and  by  many  other  local 
names. 

10.  Panchayat  (from  j&nch  = five)  : a council,  or 
managing  body  of  elders. 

11.  KashUhasb-maqdur : cultivation  according  ta 
ability. 

12.  Raja  : a king,  or  head  chief  in  a tribal  State. 


DISCUSSION. 

Mr.  T.  H.  Thornton,  C.S.I.,  said  this  paper 
might  appear  too  severely  professional  for  a London 
audience,  but  to  Indian  settlement  officers,  and  to 
all  engaged  in  the  study  of  ancient  institutions,  it 
was  a mine  of  information.  One  of  the  most  in- 
teresting facts  that  Mr.  Baden -Powell  sought  to 
establish  was  that  in  many  parts  of  India  (excepting 
the  Panajb)  villages  were  originally  raiyatwari , that 
is  to  say,  consisted  of  groups  of  holdings  held  in 
severalty;  and  that  the  bodies  of  proprietary  co- 
sharers— which  form  such  an  interesting  feature  of 
the  village  communities  of  Upper  India — were  after- 
growths, the  result  of  conquest,  usurpation,  grant 
from  ruling  powers,  or  the  decay  or  decadence  of 
chiefships.  He  could  not  give  any  opinion  as  to  the 
accuracy  of  a statement  which  applied  to  the  whole 
of  India,  being  only  acquainted  personally  with  the 
land  tenures  of  the  Panjab ; with  respect  to  these, 
however,  he  could  confirm  the  statement  in  the 
paper,  that  the  theory  of  pre-existing  raiyatwari 
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holdings  did  not  apply  to  them.  Mr.  Baden- 
Powell’s  view,  however,  had  this  point  in  its 
favour,  that  it  closely  resembled  one  of  the  extant 
theories  regarding  the  development  of  the  English 
manor.  Whether  it  would  be  eventually  established 
he  could  not  say,  but,  looking  to  the  various  theories 
put  forward  by  Sir  H.  Maine,  Mr.  Seebohm,  Sir 
F.  Pollock,  and  others,  he  feared  there  was  no 
immediate  prospect  of  finalty  in  this  matter.  Never- 
theless, Mr.  Baden-Powell’s  conclusions,  like  every- 
thing he  produced,  were  the  result  of  the  most  careful 
and  conscientious  study,  and  would  form  an  admir- 
able basis  for  further  investigation,  and  everyone 
would  look  forward  with  great  interest  to  his  forth- 
coming book  on  the  land  tenures  of  India.  It  was 
said  that  the  murisi  tenure  was  not  known  in  the 
Panjab,  but  the  word  warisi  was,  he  believed, 
applied  to  holdings  in  the  Hazarah  district.  He 
entirely  agreed  that  the  so-called  tenure  statements 
published  by  the  Government  of  India  were  un- 
satisfactory, and  was  glad  to  hear  that  Mr.  Baden- 
Powell  intended  preparing  a model  form,  which  he 
hoped  would  be  considered  by  the  authorities. 

Mr.  C.  L.  Tupper,  B.C.S.,  said  he  had  been 
favoured  with  a proof  of  this  paper,  and  was  about  to 
express  a slight  difference  of  opinion  on  what  seemed 
to  him  a fundamental  point,  but  he  must  confine 
himself  to  the  one  province  with  which  he  was 
acquainted  (Panjab),  and  as  to  which  he  took  a 
different  view  as  to  the  value  of  the  statistics. 

Mr.  Thornton  said  he  only  referred  to  the  general 
statistical  returns  of  the  Government  of  India,  not  to 
those  for  the  particular  provinces,  which  were  very 
satisfactory,  as  regards  the  Panjab  at  all  events. 

Mr.  Baden-Powell  said  his  remarks  were  limited 
in  the  same  way. 

Mr.  Tupper  said  that  would  shorten  his  observa- 
tions. All  would  agree  that  they  should  have  better 
statistics  if  possible,  and  he  hoped  Mr.  Baden-Powell 
would  be  able  to  put  forward  some  specific  proposal. 
He  thought  the  first  step  should  be  to  appoint  a special 
duty  officer  to  take  up  the  matter,  which,  though 
it  might  appear  dry,  was  of  vital  consequence  to  a 
true  theory  of  human  progress,  and  the  Govemnent 
might,  therefore,  well  be  asked  to  spend  money  on  it. 
An  officer  should  be  deputed  to  go  round  the  country, 
and  in  consultation  with  the  local  officers  examine  the 
village  records  and  produce  a comprehensive  work, 
on  the  basis  of  which  the  classification  Mr.  Baden-  I 
Powell  desired  might  be  founded.  He  did  not 
anticipate  that  such  an  inquiry  would  result  in 
such  a complete  upset  of  current  ideas  as  Mr. 
Baden-Powell  seemed  to  expect.  Good  service 
had  been  done  to  the  cause  of  inquiry  into  the 
early  history  of  property  by  drawing  attention 
to  the  raiyatwari  village,  the  two  best  studies 
of  which  were  the  reports  of  Sir  James  Lyal 


and  Mr.  Benett.  In  both  these  reports  the  same 
theory  was  put  forward  to  explain  the  difference  be- 
tween the  raiyatwari  village  and  the  ordinary  village  of 
the  plains,  and  that  was  that  in  the  raiyatwari  village 
protection  was  afforded  by  the  raja  of  the  principality. 
It  had  long  ago  been  said  that  in  the  Panjab  the 
village  community  owed  much  of  its  strength  to 
anarchy  and  private  war;  and  where  you  got  the 
protection  of  the  raja  of  a small  State,  there  you  had 
the  raiyatwari  village  growing,  because  that  super- 
seded the  necessity  for  the  aggregation  on  which 
the  stronger  form  of  village  community  mainly 
depended.  In  both  cases,  that  is,  that  of  Gonda 
and  Kangra,  you  had  the  perfect  form  of  Hindu 
raj,  and  the  Hindu  law  was  connected  with  the 
Hindu  principality.  He  had  read  the  “ Institutes 
of  Manu”  lately  in  another  connection,  and  his 
own  impression  coincided  with  Mr.  Baden -Powell’s, 
that  the  fundamental  idea  of  property  in  those 
institutes  was  not  that  of  a joint  village  community. 
He  might  go  farther  and  say,  as  regards  Hindu 
law  generally,  with  its  rules  as  to  adoption  and 
associated  and  disassociated  brethren,  that  the  whole 
law  had  regard  to  a state  of  society  in  which 
property  was  held  jointly  indeed  within  the  family, 
but  family  with  family,  in  severalty.  There  were 
not  merely  two  opportunities  of  studying  the 
phenomena  of  joint  - villages  in  the  Panjab,  but 
three.  There  was  the  Panjab  frontier,  the  settled 
country  of  the  Jats,  Rajputs,  and  Gujars ; and 
there  was  a strip  north  of  Rajputana  in  which 
there  were  many  villages  not  more  than  sixty 
years  old.  As  to  the  facts  which  had  led  up 
to  the  joint  - village,  he  should  put  the  state- 
ment in  a somewhat  different  form.  There  was 
first,  tribal  occupation ; second,  tribal  conquest, 
third,  colonisation ; fourth,  grants  or  leases  by 
the  ruler  of  the  day ; fifth,  the  rise  or  fall  of  parti- 
cular families.  On  the  first  two  heads,  there  was  a 
substantial  difference  of  opinion  between  him  and 
Mr.  Baden-Powell ; by  tribal  occupation,  he  meant 
the  case  where  a tribe  either  went  into  an  utterly 
uninhabited  country,  or  so  completely  subjugated 
the  previous  occupants  that  no  proprietary  rights 
remained  to  them.  By  tribal  conquest,  he  meant 
the  case  where  a tribe  was  superimposed  on  a 
previously  existing  society  which  still,  however, 
retained  certain  rights  in  the  soil.  Tribal  con- 
quest did  not  always  issue  in  the  formation  of  village 
communities.  In  the  Panjab  hills  you  had  one  form, 
in  which  the  chief  or  raja  was  also  the  lord  of  the 
manor,  and  the  manor  was  co-extensive  with  the  area 
occupied  by  the  State.  In  Rajasthan  the  Raja  was 
also  the  head  of  a tribe,  and  the  overlordship  of  the 
country  was  divided  up  amongst  the  brethren  or 
members  of  the  royal  house.  Finally,  you  had  what 
had  been  described,  the  shared  villages  in  Gujerat. 
Rajput  India,  therefore,  as  showing  these  different 
results  of  Rajput  tribal  conquest,  was  an  excellent 
field  for  study  of  that  part  of  the  subject.  Mr. 
Baden-Powell  seemed  to  express  some  doubt  as  to 
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the  existence  of  tribal  ownership  of  large  tracts. 
Perhaps  what  he  called  a tribe  he  (Mr.  Tupper)  should 
call  a clan ; but  anyhow  he  could  point  to  distinct 
evidence  of  tribal  or  clan  occupation  and  proprietary 
right  over  extensive  tracts  of  country.  He  would  call 
attention  to  the  vast  tract  of  country  between  the  Gulf 
of  Cambay  to  the  south,  and  Kulu  and  Lahoul  to  the 
north,  and  from  Bahawalpur  on  the  west,  to  Rewa  on 
the  east.  That  was  Rajput  India.  The  west  was 
divided  from  the  east  by  a great  area  of  Mahratta  con- 
quest, and  the  extreme  northern  portion  had  been  cut 
off  from  the  centre  and  south.  There  was  Yusafzai 
in  Peshawar,  the  Marwats  in  Bannu,  and  the  Kundis 
and  Gandapurs  in  Dera  Ismail  Khan.  The  Ganda- 
purs  were  the  best  instance.  Some  of  them,  at  the 
last  settlement,  still  held  the  whole  tribal  territory 
divided  in  36,000  shares.  It  had  often  been  said 
that  these  village  communities  were  little  re- 
publics. In  connection  with  villages  of  one  type 
only,  that  derived  from  tribal  occupation  in  the 
plains,  he  would  rather  say  that  the  village  is  a 
miniature  tribe.  The  village  has  its  fiattis  and 
iaj’afsy  its  sections,  just  as  the  tribe  has  its  clans. 
The  village  has  its  village  council,  the  ftanchdyat, 
just  as  the  tribe  has  its  tribal  council,  the  jirga. 
And  just  as  we  have  the  democratic  Pathans  and  the 
Biloches,  with  their  Tumand&rs  or  tribal  chiefs,  so 
there  was  one  type  of  village  of  a democratic  cha- 
racter, and  another  where  a head-man  had  been 
evolved.  Perhaps  the  most  valuable  remark  in  the 
whole  paper  was  that  wherever  you  found  a joint- 
village  this  resulted  from  the  archaic  principle  of 
joint  succession  ; the  succession  of  the  nearest 
agnates,  equally  and  at  once.  He  would  add  to 
that,  that  it  might  be  co-extensive  with  different 
sections  of  society,  according  to  the  stage  of  progress 
attained  ; it  might  be  co-extensive  with  the  tribe,  the 
clan,  the  village,  the  undivided  family,  the  divided 
family.  His  belief  was  that  the  ever  lessening  diameter 
of  the  circle  within  which  that  principle  applied  was 
an  index  of  legal  progress  from  the  joint  holding  of  the 
tribe,  until  it  reached  the  extreme  form  of  severalty, 
the  separate  property  of  married  women. 

Mr.  G.  L.  Gomme  said  his  study  of  Indian  village 
communities  had  been  only  a partial  one,  having 
reference  to  its  influence  on  the  development  of  the 
same  institutions  in  Europe  ; but  in  the  course  of  his 
researches  he  had  had  occasion  to  use  the  Settlement 
Reports  and  other  statistical  information  which  the 
Government  of  India  published,  and  wished  to  bear 
testimony  to  the  valuable  nature  of  those  statistics. 
At  the  same  time  there  were  many  reasons  why  these 
statistics  should  be  put  on  a more  scientific  basis,  and 
he  would  suggest  that  if  attention  were  paid  to  ethno- 
logical and  other  considerations,  which  entered  into 
the  history  of  the  village  community,  matters  of  great 
importance  would  be  brought  out  which  were  not 
easily  understood  at  present.  When  the  village  com- 
munity, as  a historical  institution,  was  first  introduced 
to  Europe  by  Sir  Henry  Maine  and  others,  there  was 


hardly  any  conception  that  there  were  any  relics  of  it 
left  in  this  country.  The  first  idea  was  that  the  parallel 
between  the  Indian  village  community  and  the  Eng- 
lish was  simply  that  between  two  institutions  of  one 
race,  and  it  was  in  that  room  first  of  all,  from  a paper 
by  Mr.  Hewitt,  that  he  (the  speaker)  had  his  atten- 
tion drawn  to  the  important  fact  that  the  Indian 
village  community  was  not  an  ethnological  unit,  but 
composed  of  different  races,  each  contributing  its 
share  to  the  building-up  of  the  composite  institution. 
He  had  ventured  to  apply  that  principle  to  the  English 
evidence,  and  from  this  point  of  view  he  thought  im- 
proved statistics  would  be  very  valuable.  A great 
deal  of  stress  appeared  to  be  laid  in  the  paper  on 
the  economical  influences  at  work,  but  he  doubted 
whether  they  were  so  important  after  all  as  what 
might  be  called  the  traditional  or  racial  influences. 
There  were  also  what  might  be  called  artificial  in- 
fluences of  great  importance,  viz.,  those  arising  out 
of  the  revenue  regulations  ; and  in  studying  the 
village  communities  of  Wales  he  could  not  help  feel- 
ing that  it  was  the  revenue  system  introduced  by  the 
Romans  which  gave  rise  to  the  artificial  elements 
found  there.  He  was  strongly  in  accord  with  the 
opinion  expressed  in  the  paper  as  to  the  importance 
of  the  tribe  in  its  influences  on  settlements ; the  same 
kind  of  evidence  was  to  be  found  in  Scotland — there 
was  the  tribe  at  the  top,  the  children  of  the  deceased 
ancestor  holding  in  groups,  and  the  village  at  the 
bottom,  holding  under  the  system  called  cottar  tenancy, 
which  has  been  so  much  discussed  of  late ; and  the  only 
possible  explanation  of  these  differences  in  one  com- 
munity was  that  given  by  Mr.  Tupper,  particularly  in 
his  very  valuable  customary  law  of  the  Panjab,  and 
which  was  now  confirmed  in  some  respects  by  Mr. 
Baden-Powell.  They  wanted  not  only  statistics  but 
information  arranged  statistically  on  ethnographic  and 
other  points,  which  would  explain  and  illustrate  the 
Indian  village  community,  so  that  information  thus  ob- 
tained might  be  applied  to  the  institutions  of  Europe, 
where  all  racial  differences  were  now  gone,  and  where 
it  was  only  by  the  application  of  such  a key  that  one 
could  at  all  understand  the  origin  of  institutions. 

Mr.  W.  S.  Seton-Karr  said  it  was  apparent  that 
Mr.  Baden-Powell  did  not  command  the  entire 
accord  of  all  his  auditors  on  every  point,  and  he 
was  quite  prepared  to  hear  that  some  of  the  older 
civilians  who  had  been  engaged  in  the  village  Settle- 
ment of  the  school  of  Lord  Lawrence  did  not  abso- 
lutely accept  all  his  deductions.  He  could  not  offer 
any  detailed  criticism  on  the  whole  paper,  and  should 
confine  himself  to  those  points  on  which  he  had 
personal  knowledge ; for  instance,  Mr.  Baden-Powell 
said  he  failed  to  find  any  trace  of  the  village  communi- 
ties in  Bengal,  and  there  he  entirely  agreed  with  him, 
though  there  might  be  traces  in  Behar.  In  Bengal, 
however,  you  did  find  certain  castes  living  in  villages 
by  themselves,  and  in  one  quarter  you  might  find 
fishermen,  in  another  Brahmans,  in  another  Muham- 
medans,  and  you  might  find  in  Central  and  Lower 
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Bengal,  where  the  people  were  almost  exclusively 
Muhammedan,  a village  consisting  mainly  of  Hindus. 
But  in  all  this  there  was  no  trace  of  joint  occupancy 
or  proprietary  right.  Probably,  the  castes  kept 
together  for  the  purpose  of  mutual  protection.  He 
also  agreed  with  him  with  regard  to  Manu,  whose 
Institutes  he  had  read  in  the  original,  and,  so  far  as 
his  memory  served  him,  it  was  entirely  correct  to 
say  that  Manu’s  idea  of  property  was  that  the  land 
belonged  to  the  man  who  cleared  the  jungle  and 
tilled  the  soil.  There  were  such  things  as  villages 
of  10  or  100,  all  subject  to  the  Raja  of  the  day, 
but  no  trace  of  joint  occupancy.  It  was  with  some 
slight  astonishment  he  heard  the  statistics  of  the 
Indian  Government  depreciated,  and  he  trusted 
that  it  was  not  intended  to  throw  any  doubt  on  the 
summary  or  regular  Settlements  which  had  occupied 
so  many  generations  of  extremely  able  men.  Though 
he  had  never  carried  out  a village  Settlement  him- 
self, he  had  studied  a good  many ; and  his  recollection 
was  that  the  statistics  acquired  by  the  officers  of 
the  school  of  Robert  Bird  and  James  Thomason, 
Lawrence  and  Montgomery,  were  extremely  detailed, 
and,  generally  speaking,  extremely  accurate.  Mr. 
Thomason  governed  the  North  - West  Provinces 
for  ten  years,  and  during  the  whole  time  was  con- 
sidered amongst  the  foremost  of  Indian  adminis- 
trators. He  was  particularly  anxious  to  maintain 
unimpaired  the  village  community,  and  to  guard  it 
against  the  intrusion  of  new  men  who  bought  up  the 
old  acres,  and  he  looked  with  some  misgiving  on  the 
processes  of  civil  courts,  which  were  sometimes  em- 
ployed to  oust  shareholders.  No  doubt  it  was  a very 
difficult  task  to  keep  the  village  communities  intact ; 
and  when  the  mutiny  broke  out  and  things  were 
reduced  to  chaos,  many  of  these  new  purchasers 
were  immediately  ejected,  and  the  former  owners 
came  in  again.  He  did  not  suppose  that  Mr.  Baden- 
Powell  intended  to  say  that  village  communities 
ought  not  to  have  been  constituted  and  protectee^ 
when  he  said  that  the  existence  of  many  of  them  was 
due  to  our  own  Settlement  officers.  As  far  as  he 
remembered,  what  Mr.  Thomason  did  was  to  fence 
in,  protect,  and  guard  this  mode  of  collecting  the  land 
revenue,  which  was  familiar  and  acceptable  to  the 
people  of  the  North-West  Provinces,  and  in  great 
contrast  to  the  Bengal  system,  where  the  great 
Zamindars  were  established,  without  the  rights  of 
the  people  having  been  ascertained.  He  would  also 
bear  testimony  to  the  extreme  accuracy  and  care 
with  which  the  Settlement  in  the  North-West 
Provinces  and  the  Panjab  had  been  carried  out, 
and  would  venture  to  say  that  the  officers  who  were 
camped  out  for  months  under  the  village  trees  or  on 
the  banks  of  some  fine  stream,  had  exhibited  a 
minuteness  of  inquiry,  a depth  of  research,  and  a 
desire  to  do  justice  to  the  claims  of  all  classes 
which,  if  equalled,  had  never  been  surpassed  by 
any  officers  in  India  and  which  would  not  have  been 
found  even  in  the  best  officers  of  Akbar,  the  great 
monarch,  or  Shere  Shah,  the  Afghan  Intruder. 


Mr.  A.  Rogers  desired  to  state  a few  facts  with 
regard  to  the  Bombay  Presidency.  Mr.  Baden- 
Po well’s  main  idea  seemed  to  be  that  village  com- 
munities originated  in  the  settlement  and  founding  of 
them  by  individual  ryots — that  is,  that  it  was  raiyat - 
wdri — and  that  the  system  under  which  villages  were 
managed  as  wholes,  under  headmen  or  coparcenary 
bodies,  gradually  arose  afterwards.  From  what  he 
had  seen  in  Bombay,  however,  he  thought  the  oppo- 
site was  the  case  there  ; and  there  was  no  instance  in 
which  it  could  not  be  found,  if  the  inquiry  were 
taken  far  enough  back,  that  the  original  settlements 
were  made  by  men  who  led  a body  of  settlers ; and 
the  coparcenary  bodies  which  came  into  existence 
were  the  descendants  of  those  men,  who  held  the 
villages  in  shares,  according  to  their  customs  of 
inheritance.  Mr.  Baden-Powell  had  misunderstood 
the  terms  mirdsi  and  upri,  used  in  the  Deccan  : they 
did  not  mean  “ landlord  ” and  “ tenant,”  but  “here- 
ditary holder”  or  “proprietor,”  and  “temporary 
cultivators  from  other  villages,”  who  had  no  here- 
ditary rights.  There  was  no  doubt  that  all  the 
Deccan  villages  had  in  old  days  been  held  in  shares  by 
coparcenary  bodies,  whose  rights  had  been  destroyed 
under  the  farming  system  of  the  Mahrattas,  under 
which  the  right  to  levy  revenue  annually  was  sold  to 
the  highest  bidder.  There  were  still  villages  held  by 
coparcenary  bodies  in  the  province  of  Gujerat,  which 
were  not  all,  as  Mr.  Baden-Powell  supposed,  mere 
remnants  of  tenures  broken  up  by  a Rajput  invasion. 
The  Nerwadars  of  the  Khera  Collectorate  were  still 
purely  patliddri.  The  bhagdari  villages  in  Broach 
differed  from  them,  in  being  mostly  held  by  Mussul- 
mans, and  by  strangers  having  been  admitted  into 
the  coparcenary  bodies.  The  talukddri  estates  in 
Kattyawar  were  villages  taken  possession  of  by 
powerful  Rajput  chiefs,  and  had  become  subdivided 
among  their  descendants,  until,  in  some  cases,  a man 
held  only  one  village,  or  part  of  one.  But  here,  too, 
were  found  the  descendants  of  the  original  village 
proprietors,  who  still  enjoyed  one-fourth,  or  some 
other  share  of  the  revenue.  On  the  whole,  he  had  no 
doubt  that  in  Bombay  the  raiyatwdri  was  subsequent 
to  the  village  system. 

Mr.  A.  Brandreth  said  the  question  raised  by 
this  paper  was  really  what  was  the  origin  of  these 
village  communities;  did  Mr.  Baden-Powell  only 
mean  that  they  were  not  generally  descended 
from  one  family.  He  had  had  to  trace  the 
history  of  a very  large  number,  and  as  a general 
rule  the  village  had  been  settled,  as  was  the  ordi- 
nary custom  in  the  world,  by  a certain  number  of 
persons  together ; one  person  did  not  go  by  himself 
and  found  a village,  but  they  were  generally  a party. 
They  were  often  settled  by  men  of  one  family,  who 
took  their  servants  and  divided  the  land  according  to 
their  shares,  but  still  they  were  village  communities, 
whether  they  were  a party  of  strangers  or  of  brothers, 
if  they  all  agreed  to  work  the  land  together  and  share 
the  produce  in  common.  It  was  the  condition  of  an 
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Oriental  country  and  Oriental  despotism  which  in- 
duced the  formation  of  these  village  communities  in 
self-defence.  In  some  villages  there  were  a great 
many  tribes  represented,  and  in  some  they  were  all 
of  one  family.  The  great  object  to  all  Indians  was 
to  keep  out  all  strangers.  Even  in  the  towns  the 
object  was  to  keep  one  street  entirely  to  one  set  of 
persons,  and  that  was  one  reason  why  these  village 
communities  so  much  presented  the  pattern  of  a 
village  belonging  to  one  family.  India  was  a 
country  the  size  of  the  greater  part  of  Europe, 
and  to  ask  what  was  the  origin  of  a system 
which  prevailed  through  a country  like  that  was 
almost  like  asking  what  was  the  foundation  of  a 
village  in  Europe.  In  Mecklenburg  there  would  be 
a village  with  a Hauptmann  or  Amptmann,  and 
all  those  societies  like  the  headmen  in  India.  In 
Hungary,  where  the  big  men  had  taken  possession  of 
the  country,  and  ruled  as  they  chose,  a different 
system  prevailed,  and  so  it  was  in  India.  In  India, 
where  there  had  been  little  interference,  the  old 
families  had  kept  their  little  villages  in  the  hills 
divided  according  to  their  shares  and  customs.  In 
the  plains,  where  the  army  had  swept  over  the 
country,  they  had  got  mixed  up.  India  had  never 
been  a blank  desert;  it  was  well  cultivated  2,000 
years  ago ; and,  although  famine  had  swept  over  it, 
it  had  never  been  an  uninhabited  country,  in  which 
people  could  go  and  settle  down  and  take  possession 
of  a village  whenever  they  liked.  Even  in  Africa, 
Stanley  found  people  in  every  part  of  the  continent ; 
and  so  it  was  in  India.  West  of  Lahore,  there  was 
the  old  fort  where  ‘ ‘ Alexander  was  wounded  by 
Kattis,”  and  Kattis  still  lived  there.  There  was  no 
reason  to  suppose  that  India  had  been  settled  by  the 
Arian  invasion  in  a series  of  village  communities. 
No  doubt  they  had  conquered  the  country,  as  the 
Romans  did  the  Britons,  but  the  old  inhabitants 
remained,  and  still  kept  up  their  customs.  One 
must  recollect,  also,  the  extraordinary  objection 
which  prevailed  in  India  to  one  having  a larger  share 
than  another.  One  could  not  take  up  any  revenue 
case  without  seeing  the  extreme  objection  there  was 
to  one  brother  having  a larger  share  than  another. 
He  had  known  cases  of  a man  coming  back  to 
the  Pan  jab,  after  having  travelled  all  over  India 
for  many  years,  and  claiming  a share  of  the  profits 
of  a business.  There  was  an  intense  feeling  in  India 
that  everything  must  be  equal,  and  we  had  no  con- 
ception of  the  strength  of  this  feeling  in  Europe, 
where,  owing  to  the  feudal  system,  there  was  not  that 
intense  feeling  of  equality.  It  was  only  in  modern 
times  that  France  had  commenced  the  feeling  for 
equal  division,  which  was  now  slowly  making  its  way  in 
Germany.  He,  therefore,  thought  Mr.  Baden-Powefl’s 
generalisations  were  rather  dangerous.  Such  a large 
continent  might  be  supposed  to  have  many  different 
systems.  In  conclusion,  if  he  might  make  a technical 
correction,  he  would  also  remark  that  when  he  was  in 
India  the  word  raiyatwari  only  meant  the  way  in 
which  the  Government  collected  the  revenue  from 


particular  villagers,  or  zamindars,  or  ryots.  As  for 
fiattiddri  and  bhaidchdra , those  words  were  applied  in 
a techinal  way.  He  had  known  a case  in  which  the 
question  before  the  Court  was  is  the  village  pattiddri 
or  bhaidchdra ; it  was  held  in  four  shares  by  four 
sons,  the  descendants  of  one  ancestor,  who  held 
exactly  according  to  their  shares  as  nearly  as  possible? 
but  owing  to  the  destruction  of  part  of  the  village 
from  a flood  the  shares  had  become  unequal,  and  one 
side  said  it  was  fiattiddri , and  they  were  entitled  to 
re-adjust,  and  the  other  side  protested  that  it  had 
become  bhaidchdra , and  held  according  to  custom. 
The  question  of  whether  it  was  pattiddri  or  bhaid- 
chdra had  nothing  to  do  with  the  particular  family, 
but  was  merely  a technical  term,  and  though  in  con- 
versations with  persons  who  had  not  studied  the 
subject  sufficiently  a modified  meaning  was  sometimes 
attributed  to  it,  that  was  the  technical  meaning  of  the 
expression. 

Mr.  Martin  Wood  regretted  that  only  one 
gentleman  (Mr.  Rogers)  representing  the  Bombay 
side  of  India  had  taken  part  in  the  discussion,  for  he 
thought  that  if  more  information  had  been  forth- 
coming about  that  province  it  would  have  somewhat 
modified  the  general  conclusions  Mr.  Baden-Powell 
had  expressed.  For  instance,  it  was  stated  in  the 
paper  that  the  village  system  did  not  obtain  on  the 
western  coast,  which  he  ventured  to  think  was  a 
mistake. 

Mr.  Baden-Powell  said  he  expressly  excluded 
the  western  coast  from  consideration.  It  was  too 
peculiar. 

Mr.  Martin  Wood  said  four  or  five  Panjabees  had 
expressed  opinions  more  or  less  differently  amongst 
themselves;  and  he  thought  the  term  “joint  occupa- 
tion” required  some  definition.  Mr.  Baden-Powell 
seemed  to  speak  of  it  as  indicating  a sharing  of  all  the 
produce;  but  the  term  was  applicable  in  many 
respects  to  what  he  described  as  the  raiyatwari 
village,  where  the  people  were  united  for  common 
purposes,  although  not  necessarily  distributing  the 
produce  in  common.  It  might  apply  to  any  case 
where  some  body  of  village  servants  were  recognised 
as  entitled  to  customary  maintenance.  It  was  hoped 
that  village  couucils  might  be  utilised  or  restored  for 
the  purposes  of  modern  administration. 

Dr.  Charles  Drysdale  said  it  appeared  to  him 
that,  in  such  a very  large  continent  as  Hindostan, 
containing  at  present  285,000,000  of  inhabitants,  with 
a large  number  of  races,  it  was  impossible  that  any 
one  particular  system  of  village  holding  could  be 
described  as  the  usual  one.  So  many  different  races 
had  come  to  Hindostan,  not  to  speak  of  Rajputs 
and  the  inhabitants  of  Bokhara,  Samarcand,  Persians 
and  others,  that  it  could  not  be  expected  that  Sir 
Henry  Maine’s  descriptions  of  village  communities 
could  be  generally  accepted.  At  one  time  he  thought 
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that  was  the  case,  not  having  read  many  works  on 
the  subject,  but  further  investigation  showed  how 
fallacious  that  must  be,  and  he  thought  Mr.  Baden- 
Powell  had  done  a great  deal  of  service  by  showing 
that  all  kinds  of  holding  took  place  in  Hindostan  as 
well  as  in  Europe. 

The  Chairman,  after  expressing  his  regret  that 
Lord  Reay  had  been  unable  to  preside,  said  his  own 
experience  of  village  communities  in  India  was  very 
small,  but  nevertheless  he  could  appreciate  the  light 
thrown  upon  the  question  by  this  very  interesting 
paper.  The  subject  was  one  of  extreme  complication, 
as  shown  not  only  by  the  great  diversity  of  opinion 
now  expressed,  but  by  the  fact  that  a great  portion 
of  the  paper  had  been  devoted  to  clearing  up  mis- 
understandings between  the  two  main  types  of  village 
communities,  which  were  called  (a)  raiyatwari , (b) 
the  joint  type ; and  also  that  in  endeavouring  to  ex- 
plain how  these  types  were  broken  up,  and  one  super- 
imposed on  another.  Mr.  Baden-Powell  had  been 
forced  to  have  recourse  to  a most  exhaustive  classifi- 
cation, and  even  then  there  would  be  overlapping  dis- 
tinctions, which  made  it  very  difficult  so  say  under 
what  head  the  village  would  come.  In  Bengal,  with 
which  he  was  acquainted,  there  was  no  opportunity 
of  studying  the  types  of  village  communities  to  which 
officers  in  Northern  and  Western  India  were  accus- 
tomed. Nevertheless,  in  Behar  he  had  come  across 
distinct  traces  of  Rajput  families  holding  villages  in 
what  must  certainly  have  been  a joint  type,  all  of  the 
same  stock  as  the  chief  landlord,  through  whom 
they  now  paid  their  revenue.  There  was  possibly 
another  type  at  the  extreme  opposite  end  of  India — 
Silet  and  Kachar.  In  Silet  the  revenue  was  settled 
for  want  of  large  zamindars,  almost  with  the  cultiva- 
tors— small  bodies  of  Mohammedan  cultivators, 
— the  representatives  apparently  of  military  colonists, 
who  had  been  placed  to  guard  the  frontier.  The 
peculiarity  of  those  communities  was  that,  unlike 
the  general  practice  in  Bengal,  which  was,  when  a 
man  became  rich,  to  sub-infeudate,  to  give  a lease 
and  a sub-lease,  the  tendency  was  to  bring  in  fresh 
members  of  the  village  ownership.  To  extend  later- 
ally instead  of  perpendicularly.  In  Kachar  there 
was,  again,  a different  type  ; the  revenue  being  settled 
there  with  joint  stock  companies,  men  bound  by  no 
tribal  bond,  nor  even  of  one  religion,  but  consisting 
•of  Kacharis  and  Hindus,  of  Mohammedans  and  Mani- 
puris,  all  in  one  joint  stock  company,  taking  up  land 
for  a village,  settling  the  division  amongst  themselves, 
and  agreeing  with  the  Government  for  its  revenue. 
That  system  descended  from  the  old  Kachar- 
Raj.  It  worked  simply,  and  had  been  adopted 
by  immigrants  from  Silet,  who  now  formed  the 
bulk  of  the  cultivators  and  were  mostly  Moham- 
medan. He  regretted  that  Mr.  Baden-Powell  had 
had  to  cut  short  what  he  had  written  about  the 
Dravidian  type  of  village  in  India.  That  had  recently 
come  under  the  observation  of  the  Government  of 
Bengal  in  rather  an  unpleasant  way.  The  type  was 


a very  interesting  one.  You  had  the  original  clearers 
of  the  jungle — the  bhuinhars — who  divided  the  pro- 
duce amongst  them,  with  the  rajhus,  or  king’s  share, 
and  the  mahto , king’s  accountant,  all  of  these  ancient 
institutions  having  their  special  rights  and  incidents  ; 
but  superimposed  on  this  system  we  find  the  joint 
landlord  system  of  another  race — mostly  Rajpoots, 
immigrants  from  the  North  and  West,  and  repre- 
senting, undoubtedly,  the  grantees  from  the  Rajah. 
The  Ooraon  and  Kol  races  were  exceedingly  tenacious 
of  their  rights,  and  the  traditions  of  their  old  hold- 
ings, and  the  problem  of  reconciling  the  claims  of 
the  grantees,  with  traditional  pre-existing  rights  of 
the  older  system,  was  exceedingly  difficult,  and  had, 
on  more  than  one  occasion,  led  to  serious  troubles. 
Last  year  these  Kols  and  Ooraons  found  they  could 
get  some  help  in  their  struggles  from  some  of  the 
Catholic  missionaries,  and  the  result  was  that  they 
became,  nominally,  Christians,  not  by  tens  or  hun- 
dreds, but  by  thousands,  and  this  had  added  very 
much  to  the  bitterness  of  the  conflict,  and  the  diffi- 
culty of  reconciling  the  competing  claims.  But  the 
type  of  village  was  precisely  that  which  Mr.  Baden- 
Powell  had  explained,  a Dravidian  village  with  an  alien 
grantee  superimposed  upon  it,  and  as  he  had  explained, 
it  was  one  which  gave  trouble,  and  might  lead  to  serious 
difficulty.  With  regard  to  the  demand  made  by 
Mr.  Baden-Powell,  and  other  speakers,  for  better 
statistics,  he  did  not  at  first  clearly  understand  what 
was  suggested,  but  he  gathered,  from  the  discussion 
which  had  taken  place,  that  it  was  not  that  there 
was  any  error  or  deficiency  in  the  “ record  of  rights” 
prepared  at  the  settlements  of  these  Northern 
Provinces,  for  those  records  they  in  Bengal  had 
always  looked  upon  with  envy  and  admiration, 
but  the  deficiency  really  was  in  the  classification  of 
these  records,  and  the  way  in  which  the  information 
collected  was  brought  before  the  public.  That  being 
so,  the  suggestion  that  the  matter  should  be  brought 
before  the  Government  was  a reasonable  one  ; 
but  he  confessed  he  should  have  been  inclined  to 
deprecate  anything  which  would  lead  to  an  increase 
of  work  being  thrown  on  the  already  over- taxed  dis- 
trict officer  and  his  subordinates.  He  concluded  by 
proposing  a vote  of  thanks  to  Mr.  Baden-Powell. 

The  vote  of  thanks  having  been  carried, 

Mr.  Baden-Powell,  in  acknowledging  the  kind 
reception  accorded  to  his  paper,  begged  leave  to 
deprecate  the  idea  that  he  had  set  forth  any  general 
theory  of  origin  for  villages.  He  had  only  stated 
certain  facts  which  he  believed  would  stand  the  test 
of  inquiry.  He  had  carefully  distinguished  the  different 
parts  of  India,  and  hoped  that  he  had  guarded  against 
any  general  treatment  of  India  as  if  it  were  one.  So 
far  from  advancing  any  general  theory,  it  was  his 
express  object  to  point  out  that  there  was,  apparently, 
in  the  public  mind,  a theory,  which  was  that  all 
villages  were  of  one  class — all,  i.e.,  held  jointly — in 
common  ownership,  and  that  this  form  was  the 
earliest,  and  only  advanced  to  the  individual  form  at 
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a later  stage.  This  was  certainly  not  the  case,  at 
least  as  a general  rule.  Facts  showed,  he  submitted, 
conclusively,  that  there  were  two  types  of  village, 
and  that  the  one  which  he  called  raiyatwari— a term 
merely  used  for  convenience  to  signify  the  absence  of 
a joint  body  of  co-sharers— was  not  a later  stage  of 
the  other  type,  but  was  the  early  Dravidian  form. 
With  reference  to  what  Mr.  Rogers  said  about 
Bombay,  he  gave  no  reason  or  authority,  except 
assuming  that  Mr.  Baden-Powell  had  less  experience 
of  Bombay.  It  was  submitted,  in  reply,  that  Mr. 
Powell  had  carefully  studied  Bombay,  and  he  is  con- 
fident that  his  position  is  a true  one,  and  that  it 
would  be  found  that  the  villages — which  were  not  at 
all  universal — in  the  Dakhan,  where  an  heredity  class 
existed  as  well  as  the  “Upri,”  a transitory  tenant 
class  would  be  found  not  to  be  the  earliest 
form;  the  Dravidian  individual  holdings  had  pre- 
ceded it,  and  it  was  a relic  of  an  early  Marathi 
dominion,  which  passed  away  before  the  final 
great  development  of  Marathi  rule  under  Sivaji 
in  the  17th  century.  The  evidence  was  fully 
gone  into  by  the  late  Colonel  Sykes,  in  his  paper  in 
the  “Journal  of  the  (London)  Royal  Asiatic  Society.’ 
As  regards  statistics,  he  of  course  did  not  refer  to  the 
Settlement  Records;  it  was  just  because  they 
were  so  good,  and  contained  such  ample  materials, 
that  he  depreciated  the  Secretary  of  State’s  Blue- 
book  of  “ Agricultural  and  Tenure  Statistics,”  which 
alone  were  accessible  to  general  readers  and  students 
in  England.  It  was  these  alone  he  objected  to.  The 
figures  shown  for  villages  (in  Form  E)  for  the  North- 
West  Provinces,  Oudh,  and  the  Panjab,  were  every 
one  of  them  absolute  rubbish.  He  had  expressly 
avoided  attempting  to  give  any  proper  form  for 
statistical  tables.  The  time  had  not  come  for  them, 
it  would  require  consultation  and  consideration  in 
order  to  devise  a simple  classification,  that  would 
show  the  essential  differences  of  village-form  and  con- 
stitution, and  not  burden  the  officials  with  a trouble- 
some task,  that  would  be  regarded  as  impossible  to 
impose  on  them.  It  was  very  little  consequence 
which  the  term  bhaiachari  in  itself  meant  or 
ought  to  mean,  but  the  fact  remains  that  by  lumping 
together  a large  number  of  villages  under  this  one 
designation,  a whole  series  of  really  wide  and  im- 
portant differences  were  lost  sight  of.  It  would  be  as 
easy  to  compile  right  tables  as  wrong  ones,  and  if 
instead  of  the  old  distinction,  a new  set  of  simple 
classes,  really  going  to  the  root  of  the  several  princi- 
ples of  union  or  constitution,  were  discovered,  the 
tables  published  would  be  of  immense  value.  Mr. 
Tupper  briefly  referred  to  special  statistics  of  tenures 
existing  in  the  provinces,  which  were  quite  distinct 
from  those  which  alone  Mr.  Baden-Powell  alluded 
to,  and  he  was  sure  Mr.  Tupper  would  fully  agree 
with  him  as  to  the  Blue-book  statistics. 


Mr.  Hyde  Clarke  writes : — Not  wishing  to  pro- 
tract the  discussion  at  a late  hour,  I beg  to  submit 
the  accompanying  observations.  The  subject,  which 


has  been  so  well  presented  to  the  Section  by  Mr 
Hewitt  and  Mr.  Baden-Powell,  is  of  practical  im- 
portance. It  concerns  us  greatly,  in  regard  to  the 
government  of  India,  to  know  what  are  the  institu- 
tions of  the  people,  what  have  long  prevailed,  and 
what  are  suited  to  their  circumstances.  The  village 
organisation  is  one  branch  of  this  subject,  and  it  is  as 
essential  for  us  to  know  its  real  incidence  as  to  devise 
inventions  of  our  own,  which  are  not  necessarily  the 
outcome  of  superior  civilisation,  but  in  many  in- 
stances the  result  of  casual  circumstances  in  this 
country.  Mr.  Powell  particularly  offers  a suggestion 
for  the  adoption  of  the  Section,  that  application 
should  be  made  to  the  Secretary  of  State  for  the 
collection  of  information  on  the  details  of  the  subject. 
This  appears  to  me  well  deserving  of  support.  While 
I held  the  chairmanship  of  the  Section,  propositions 
of  this  sort  were  considered  by  the  Sectional  Com- 
mittee, and  if  approved,  forwarded  to  the  Conncil  for 
the  action  of  the  Society.  In  this  way  some  useful 
representations  were  successfully  made.  After  Sir 
H.  Maine  had  published  his  researches  on  village 
communities,  it  flashed  as  a revelation  that  there  were 
such  institutions,  which  were  well  known  to  our 
Indian  officials  and  all  scholars  who  possessed  the 
usual  amount  of  knowledge  as  to  the  condition  of 
Hindostan.  People  have  been  very  much  surprised  to 
find  there  are  corresponding  examples  in  Europe  and 
even  in  this  country.  Mr.  Hewitt  threw  a light  on 
the  causes  of  this  by  illustrating  the  Kolarian  and 
Dravidian  instances,  and  as  a matter  of  universal  and 
comparative  history  their  epochs  represent  compara- 
tive epochs  in  European  history.  Mr.  Powell  fur- 
nishes a great  variety  of  results  showing  the  various 
developments  of  the  system.  Although  we  have 
now  very  much  information  we  want  more,  for 
speculation  has  run  wild,  and  this  to  an  extent  which 
influences  our  theories  of  politics  and  jurisprudence. 
When  it  is  attempted  to  assign  village  communities 
to  tribal  occupation,  the  question  becomes  what 
tribal  occupation,  whether  of  one  tribe,  or,  as  in 
ancient  Europe,  and  now  among  the  Nagas,  of 
members  of  several  tribes,  acting  in  common  con- 
federation. The  whole  subject  of  proprietary  rights 
in  land  has  yet  to  be  investigated.  A recent  paper 
of  my  own,  at  the  Anthropological  Institute,  shows 
throughout  the  world  a widely  distributed  institution 
of  separate  proprietorship  of  trees  in  land  owned 
by  others.  Sir  Henry  Maine  appears  to  have  had  in 
his  mind  that  proprietorship  in  land  might  be  due  to 
discovery,  but  he  had  not  before  him  the  specific 
facts. 


APPLIED  ART  SECTION. 

Tuesday  evening,  April  14th,  T.  ARM- 
STRONG in  the  chair.  The  paper  read  was 
“ Decorative  Plaster  Work  : Modelled  Stucco 
Work,”  by  J.  T.  Robinson,  F.S.A. 

The  report  of  the  paper  and  discussion  will 


APrtl  ij,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


42  r 


be  printed  in  next  week’s  number  of  the 

Journal. 


SE  VENTEENTH  ORDINAR  Y 
MEETING. 

Wednesday,  April  15,  1891  ; Professor 

Clement  Le  Neve  Foster,  D.Sc.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Dowsing,  Herbert  John,  The  Cedars,  Manor-park, 
Essex. 

Gostling,  David,  1,  Dalal-street,  Fort,  Bombay. 

Grey,  Commander  Robert,  Eastern  Telegraph  Com- 
pany’s Cable  Ship  “ Amber,”  Malta. 

Klein,  Rev.  Leopold  Edmund  Baynard,  D.Sc., 
F.L.S.,  ir,  Horbury-crescent,  Notting-hill-gate, 
W. 

Moloney,  His  Excellency  Captain  Sir  Cornelius  | 
Alfred,  K.C.M.G.,  Lamarsh-house,  Richmond- 
hill,  Surrey,  and  British  Honduras. 

Tweedale,  John,  F.R.I.B.A.,  12,  South-parade, 
Leeds. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Gregory,  William  John,  1,  St.  John’s-terrace,  Wey- 
mouth. 

Jenkin,  Charles  Frewen,  Waltham  Abbey,  Essex. 
McMullen,  James  F.,  South-mall,  Cork. 

Orr,  Cecil,  20,  Park-road,  Harlesden,  N.W. 

Owen,  Edward  Humphrey,  J.P.,  F.S.A.,  Ty  Coch, 
near  Carnarvon. 

Peach,  Charles  Stanley,  8,  John-street,  Adelphi, 
W.C. 

Pocklington,  Frederick  A.,  Oldham-place,  Renshaw- 
street,  Liverpool. 

Sully,  Herbert  Thomas,  Oriel- house,  Springfield, 
Chelmsford. 

Thomas,  William  Luson,  190,  Strand,  W.C. 

Wain,  William  James  Carruthers,  25,  College-hill, 
E.C. 

The  paper  read  was — 

THE  SOURCES  OF  PETROLEUM  AND 
NATURAL  GAS.* 

By  W.  Topley,  F.R.S. 

Geological  Survey  of  England. 

In  the  following  paper  it  is  proposed  to  take 
a general  survey  of  the  geological  conditions 

• The  literature  of  petroleum  is  now  very  extensive,  and 
many  of  the  districts  here  referred  to  have  been  repeatedly 
described.  I have  therefore  not  attempted  to  give  references, 
save  in  a few  cases.  Mr.  Boverton  Redwood’s  Cantor 
Lectures,  i8-6  (vol.  xxxiv.  of  this  Journal)  should  be  re- 
ferred to  as  giving  a general  description  of  the  petroleum- 


under  which  petroleum  and  natural  gas  occur 
in  various  parts  of  the  world  ; and  to  give  some 
conclusions,  of  no  little  interest  and  of  much 
importance,  to  which  geologists  of  the  United 
States  have  been  led  as  regards  the  vast  areas 
with  which  they  deal.  This  being  the  special 
object  of  the  paper,  I shall  have  little  to  say- 
respecting  many  points  generally  discussed  in? 
publications  on  this  subject.  The  ground  pro- 
posed for  our  survey  is  sufficiently  extensive  as 
it  is. 

Origin  of  Petroleum. 

Many  theories  have  been  advanced  as  to  the- 
origin  of  petroleum.  These  but  slightly  interest 
us  on  this  occasion,  save  in  so  far  as  they  bear 
on  the  different  conditions  under  which  petro- 
leum occurs  in  different  districts,  and  on  the 
prospects  of  future  supply.  Prof.  Mendelejeff 
and  many  Russian  chemists — and  similar  views- 
have  been  advocated  in  France  by  Berthollet 
and  others,  and  in  this  country  by  Mr.  W- 
Anderson — believe  that  petroleum  has  a purely 
chemical  origin,  having  been  generated  by 
the  downward  passage  of  surface  water  into 
regions  of  the  earth’s  crust  where  metallic 
iron,  in  combination  with  carbon,  exists  in  a> 
highly  heated  state  ; or  by  water  containing 
carbonic  acid  being  carried  down  to  regions 
where  potassium  and  sodium  exist  in  a metallic 
state. 

The  advocates  of  this  theory  are  probably 
led  to  its  adoption,  by  their  inability  to  explain 
the  origin  of  such  great  stores  of  petroleum  as 
occur  along  the  Caucasus  by  any  other  hypo- 
thesis ; and  also  from  a misapprehension  as  to 
well-ascertained  facts  regarding  the  mode  of 
occurrence  of  petroleum  in  equal  quantities- 
over  vast  areas  of  the  United  States. 

They  perhaps  assume  that  if  petroleum  has 
an  organic  origin,  it  has  been  due  to  the  distil- 
lation or  the  slow  destruction  of  only  vegetable 
matter  ; further,  that  the  great  storehouse  of 
fossil  vegetable  matter  is  in  the  coal-measures,, 
whereas  the  great  reservoirs  of  petroleum  and 
gas  are  (in  America)  chiefly  in  the  rocks  which 
underlie  the  coal ; and  yet  again  that  these 
strata  are  comparatively  barren  of  organic 

bearing  districts,  and  also  much  information  upon  the 
practical  applications  of  the  oil.  Mr.  Redwood  has  also- 
described  the  various  petroleum  fields  before  the  Society  of 
Chemical  Industry,  Russia  : — February  28,  1885  ; America, 
June  30, 1887  ; India,  April  21,  1890.  I have  profited  by  some 
criticisms  offered  by  Mr.  Boverton  Redwood,  and  by  infor- 
mation afterwards  supplied  by  him,  to  improve  and  augment 
parts  of  this  paper,  giving  later  statistics  than  were  at  ray 
command.  These  alterations  are  chiefly  in  the  descriptions 
of  the  Caucasus  and  Galicia ; but  some  information  is  also 
added  elsewhere. 


422 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[April  17,  1891. 


remains.  But  many  limestones  and  shales  of 
the  Devonian  and  silurian  rocks  of  America  are 
literally  crowded  with  fossils,  some  of  the  lime- 
stones being-  almost  entirely  composed  of 
them. 

The  American  geologists  and  chemists  are 
agreed  that  petroleum  has  resulted  from  the 
decomposition  of  the  fossils  in  the  shales  and 
limestones  of  the  Silurian,  Devonian,  and 
Lower  Carboniferous  rocks,  chiefly  the  re- 
mains of  animals,  but  in  some  cases  also  the 
remains  of  plants  ; that  the  gas  and  petroleum 
thus  formed  are  stored  in  porous  sandstones 
and  limestones,  and  are  prevented  from  escap- 
ing by  a covering  of  impervious  shale. 

That  the  organic  theory  of  the  origin  of 
petroleum  best  explains  the  facts  over  the 
greater  part  of  North  America  is  beyond 
question.  It  probably  also  serves  best  for 
most  areas.  But  since  chemists  have  shown 
that  the  inorganic  theory  is  a possible  one,  it 
may  perhaps  explain  the  facts  for  some  other 
regions. 

As  regards  the  future  supply  of  petroleum, 
the  question  of  its  origin  is  one  of  import- 
ance. If  it  has  resulted  from  the  decomposition 
of  animal  or  vegetable  remains,  the  supply, 
however  vast  and  seemingly  inexhaustible  at 
present,  must  needs  be  limited,  and  each 
area  will  in  time  be  drained.  If,  however, 
petroleum  be  due  to  chemical  action  in 
the  interior  of  the  earth,  the  supply  may  be 
practically  inexhaustible  in  the  districts  where 
it  is  thus  formed.  Baku  may  thus  sustain  its 
reputation  long  after  every  petroleum  field  in 
the  United  States  has  run  dry.  The  fact  that, 
even  at  Baku,  the  supply  is  said  to  be  decreas- 
ing, is  no  argument  against  the  inorganic  theory, 
■as  it  is  quite  possible  that  the  petroleum,  how- 
ever originally  formed,  may  have  been  stored 
to  a vast  extent  in  porous  beds.  When  these 
storage  reservoirs  are  drained,  we  shall  depend 
upon  the  steady  supply  from  the  earth’s  in- 
ternal laboratory ; but  when  the  storage 
reservoirs  which  have  been  filled  from  the 
decay  of  animal  and  vegetable  organisms  are 
exhausted,  there  is  no  further  supply  to  come, 
or,  rather,  the  supply  from  the  continuous 
decay  of  such  organisms  would  be  so  insignifi- 
cant as  to  be  left  out  of  account  altogether. 
The  great  pressure  of  the  gas  and  petroleum 
in  many  wells  has  been  held  to  afford  evidence 
of  a deep-seated  origin  ; but,  as  we  shall 
presently  see,  this  pressure  necessarily  results 
from  the  known  geological  structure  of  the 
country  in  many  parts  of  the  United  States. 
Again,  the  fact  of  petroleum  and  gas  often 


occurring  along  the  flanks  of  mountain  chains, 
has  been  taken  as  evidence  of  its  deep-seated 
and  inorganic  origin  ; but  the  more  important 
gas  and  petroleum  fields  of  North  America  lie 
in  areas  far  away  from  mountain  chains,  and 
where  the  rocks  have  been  only  gently  folded. 

Mode  of  Occurrence. 

Leaving  now  the  question  of  the  possible 
origin  of  natural  gas  and  petroleum,  we  will 
see  under  what  geological  conditions  they 
occur  in  some  typical  cases. 

The  general  rule  in  Pennsylvania,  New 
York,  Ohio,  Indiana,  and  Canada,  is  that 
that  they  are  stored  in  porous  sandstones  or 
limestones,  where  the  rocks  have  been  gently 
folded  into  anticlinal  ridges ; or  where,  if 
there  is  a small  and  general  dip  of  the  strata, 
the  dip  is  for  a space  interrupted,  forming  a 
shelf  of  more  nearly  horizontal  rock,  after 
which  the  strata  resume  their  normal  gentle 
dip. 

If  we  trace  out  the  underground  range  of 
these  petroleum-bearing  beds  beyond  the 
areas  in  which  they  are  now  productive,  we 
find  that  they  rise  towards  the  surface,  and 
often  actually  crop  out  there,  but  the  gas  and 
petroleum  which  they  may  there  once  have 
contained  has  long  since  been  lost.  Like 
other  porous  rocks  in  such  areas,  they  now 
contain  water.  It  is  the  pressure  of  the  water 
from  the  outcrop  and  the  higher  areas  of  the 
porous  rock,  acting  along  and  down  the  dip, 
which  accounts  for  the  pressure  of  the  gas 
and  petroleum  within  the  productive  areas. 
When  the  porous  bed  containing  gas  or  petro- 
leum is  tapped  by  a borehole,  the  contents  are 
forced  up  by  the  pressure  of  the  water  from 
the  outcrop,  and  the  pressure  depends  upon 
the  relation  between  the  level  of  the  outcrop 
and  the  point  at  which  the  porous  bed  is 
tapped.  In  fact,  the  condition  of  things  some- 
what resembles  that  so  well  known  in  the  case 
of  artesian  wells. 

“Every  richly-productive  gas-field,  at  least  in  the 
Eastern  States  and  Canada,  is  a dome  or  inverted 
trough  formed  by  flexure  of  the  rocky  strata  ; and  in 
every  such  dome  or  inverted  trough  there  is  a porous 
stratum  (sandstone  in  Pennsylvania,  and  coarse- 
grained magnesian*  sandstone  in  Ohio 'and  Indiana) 
overlain  by  impervious  shales.  These  domes  or 
arches  vary  in  dimensions,  from  a few  square  miles  in 
some  of  the  Pennsylvanian  areas,  to  2,600  square 
miles  in  the  great  Indiana  field.  Within  each  gas- 
charged  dome  there  are  found  three  or  more  sub- 
stances arranged  in  the  order  of  their  weight ; gas  at 
[ the  top,  naphtha  (if  it  exists  in  the  field)  and  petroleum 
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below,  and  finally  water,  which  is  generally  salt,  and 
sometimes  a strong  and  peculiar  bittern.  This  order 
is  invariable  throughout  each  field,  whatever  its  area, 
although  in  Indiana,  at  least,  the  oils  are  found  most 
abundantly  about  the  springing  of  each  arch,  while 
towards  its  crown  gas  immediately  overlies  brine; 
and  the  absolute  altitude  of  the  summit-level  of  each 
substance  is  generally  uniform  whatever  the  depth 
beneath  the  surface.  Since  the  volume  of  gas  or  oil 
accumulated  in  any  ^field  evidently  depends  on  the 
area  and  height  of  the  dome  in  which  it  is  confined, 
and  upon  the  porosity  and  thickness  of  rock  in  which 
it  is  contained,  the  productiveness  of  a given  find 
may  be  definitely  predicted  after  the  structure  and 
texture  of  the  rocks  have  been  ascertained. 

“ In  all  (productive  bitumen  fields  the  gas  and  oil 
are  confined  under  greater  or  less  pressure.  When  a 
gas  well  is  closed,  it  is  commonly  found  that  the 
pressure  at  the  well  head  gradually  increases,  through 
a period  varying  from  a few  seconds  in  the  largest 
wells  to  several  minutes  or  even  hours  in  wells  of 
^eeble  flow ; and  that  afterwards  the  pressure-gauge 
becomes  stationary.  This  is  the  * confined  pressure,’ 
‘ closed  pressure,’  or  ‘ rock  pressure  ’ of  the  pros- 
pector ; or,  more  properly,  the  ‘static  pressure.’ 
When  a well  is  open,  and  the  gas  escapes  freely 
into  the  air,  it  is  found  that  if  the  stem  of  a mercu- 
riaFor  steam  gauge  is  introduced,  a certain  constant 
pressure  is  indicated.  This  is  the  ‘ open  pressure  ’ or 
‘ flow  pressure  ’ of  the  gas  expert,  and  the  capacity  of 
the  well  may  be  determined  from  it.  The  static 
pressure  varies  in  different  fields.  In  Indiana  it 
ranges  from  300  to  350  pounds  per  square  inch,  in 
the  Findlay  field  it  is  from  450  to  500  pounds,  and  in 
the  Pennsylvania  field  it  varies  from  500  to  900 
pounds. 

“ The  cause  of  this  enormous  pressure  is  readily 
seen  in  Indiana.  The  Cincinnati  Arch  (in  which  the 
gas  of  the  great  Indiana  field  is  accumulated)  is  sub- 
stantially a dome,  about  fifty  miles  across,  rising  in 
the  center  of  a stratigraphic  basin  fully  500  miles  in 
average  diameter.  Throughout  this  immense  basin 


the  waters  falling  on  the  surface  are  in  part  absorbed 
into  the  rocks,  and  conveyed  towards  its  center, 
where  a strong  artesian  flow  of  water  would  prevail 
were  the  difference  in  altitude  greater ; and  the  light 
hydrocarbons  floating  upon  the  surface  of  this  ground 
water  are  driven  into  the  dome,  and  there  subjected 
to  hydrostatic  pressure,  equal  to  the  weight  of  a 
column  of  water  whose  height  is  the  difference  in 
altitude  between  the  water  surface  within  the  dome 
and  the  land  surface  of  the  catchment  area  about  the 
rim  of  the  enclosing  basin.  Accordingly,  the  static 
pressure  is  independent  of  the  absolute  altitude  of 
the  gas  rock  and  of  its  depth  beneath  the  surface, 
except  in  so  far  as  these  are  involved  in  the  relative 
altitudes  of  the  gas  rock  and  a catchment  area 
perhaps  scores  or  even  hundreds  of  miles  distant. 
Gas  pressure  and  oil  pressure  may,  therefore,  be 
estimated  in  any  given  case  as  readily  and  reliably  as 
artesian  water  pressure ; but  while  the  water  pres- 
sure is  measured  approximately  by  the  difference  in 
altitude  between  the  catchment  area  and  well  head, 
that  of  gas  is  measured  approximately  by  the  differ- 
ence in  altitude  between  catchment  area  and  gas 
rock,  and  that  of  oil  is  measured  by  the  same  differ- 
ence, minus  the  weight  of  a column  of  oil  equal  to 
the  depth  of  the  well.  It  follows  that  the  static 
pressure  of  gas  (as  indicated  at  the  surface)  is  always 
greater  than  that  of  oil,  particularly  in  deep  wells. 
It  follows  also  that  the  pressure,  whether  of  gas  or 
oil,  is  not  only  constant  throughout  each  field,  but 
diminishes  but  slightly,  if  at  all,  on  the  tapping  of 
the  reservoir,  until  the  supply  is  exhausted  ; and 
hence  that  pressure  is  no  indication  of  either  abund- 
ance or  permanence  of  supply.”  * 

* This  clear  and  concise  account  of  the  geological  condi- 
tions under  which  gas  and  oil  occurs  in  parts  of  the  United 
States  is  taken  from  an  article  by  Prof.  W.  J.  McGee,  on 
“The  World’s  Supply  of  Fuel,”  in  The  Forum , for  July, 
1889,  pp.  560-562.  It  is  impossible  here  to  refer  to  the  numer- 
ous publications  on  the  subject.  Those  of  most  value,  and 
those  which  have  been  of  great  service  in  the  preparation  of 
this  paper,  are  the  reports  of  the  Pennsylvanian  Geological 
Survey,  especially  those  by  Lesley,  Ashburner,  and  Carll  ; the 


JOURNAL  OF  THE  SOCIETY  OF  AR1S. 


\Apnl  17,  1891. 


*24 


The  early  history  of  Canadian  petroleum  is 
of  some  interest  to  us,  inasmuch  as  Dr.  T. 
Sterry  Hunt,  who  well  studied  the  subject, 
was  perhaps  the  first  geologist  who  clearly 
understood  the  true  geological  history  of 
American  petroleum.  He  showed  (1)  that  the 
oil  was  produced  in  or  near  to  the  beds  in 
which  it  is  found,  by  the  decomposition  of  the 
vegetable  or  animal  remains ; (2)  that  the 
porosity  of  the  sandstones  or  limestones  is 
sufficient  to  account  for  the  great  stores 
of  petroleum  which  they  contain ; (3)  that 
petroleum  and  gas  mainly  occur  along  anti- 
clinal lines.* 

The  comparatively  simple  structure  of  the 
petroleum  region  here  described  does  not 
obtain  all  over  the  world.  Often  the  strata 
in  which  oil  occurs  dip  at  high  angles,  or 
they  may  have  been  sharply  folded  and 
broken,  the  denuded  edges  of  the  petroleum - 
bearing  bed  being  exposed  at  the  surface.  In 
such  cases  the  yield  of  wells  is  comparatively 
small,  there  being  little  or  no  artesian  pressure 
to  force  up  the  oil.  Such  regions  rarely  now 
contain  much  gas. 

Although  there  is  much  variety  of  geological 
structure  in  petroleum-bearing  regions,  we 
shall  find  that  there  is  frequently  an  anti- 
clinal arrangement  of  the  strata,  the  oil 
coming  up  along  the  arch. 

There  is  no  uniformity  in  the  geological 
ages  of  the  strata  which  yield  petroleum. 
Even  in  North  America  the  age  ranges  from 
lower  Silurian  to  tertiary ; both  gas  and  oil 
also  occur  in  the  drifts.  Rocks  of  secondary 
age,  however,  with  the  exception  of  the  cre- 
taceous, are  not  oil-bearing  in  North  America. 
In  Europe,  only  small  quantities  occur  in 
Palaeozoic  rocks.  In  Hanover  it  ranges  from 
trias  to  cretaceous.  In  Eastern  Europe  it 
is  mainly  tertiary,  and  wholly  so  in  the 
Caucasus. 

In  other  parts  of  the  world  the  petroleum- 
bearing beds  are,  so  far  as  is  known,  rarely  of 
older  date  than  upper  secondary.  Volcanic 
rocks  occasionally  contain  petroleum,  but 
there  is  good  reason  to  believe  that  these 
cases  are  generally  the  result  of  impregna- 


Rcports  of  the  Ohio  Survey,  by  Orton,  and  an  admirable  paper 
by  the  same  author,  in  the  8th  Ann.  Rep.  U.S.  Geological 
Survey,  1889.  Papers  by  Newberry,  Peckham,  and  others, 
have  also  been  of  much  service.  Crew’s  “ Practical  Treatise 
on  Petroleum,”  1887,  contains  a great  amount  of  valuable 
information  on  the  subject.  The  annual  reports  by  J.  D. 
Weeks,  in  the  “Mineral  Resources  of  the  United  States,” 
are  of  great  value. 

* “Araer.  Journ.  Sci.,”  ser.  2,  vol.  xxxii.  p.  85,  1861. 
‘ Geology  of  Canada,”  pp.  379,  787 ; 1863. 


tions  into  porous  reservoirs  of  volcanic  rocks 
from  neighbouring  sedimentary  strata. 

United  States. 

The  petroleum  of  Pennsylvania  was  known 
to  the  Indians*  before  the  white  men  entered 
the  country,  and  was  used  by  them  for  medi- 
cinal purposes,  both  as  an  ointment  and  for 
internal  use.  The  Indians  called  the  oil 
“ Antonontons,”  the  white  men  called  it 
“Seneca  Oil,”  after  the  Seneca  Indians,  in 
whose  country  some  of  the  oil  springs  occurred. 
The  earliest  notice  dates  from  1627,  where  some 
oil  springs  near  Lake  Erie  were  visited  by 
Daillon,  a French  missionary.  In  1789  it  is 
recorded  that  the  Indians  sold  the  oil  to  the 
white  people  at  four  guineas  a quart. 

There  is  good  reason  to  believe  the  petro- 
leum of  Pennsylvania  was  known  to  races  who 
preceded  the  Indians,  as  here  and  there  shallow 
wells  or  holes  abounded,  evidently  made  for 
petroleum,  the  history  and  uses  of  which  were- 
unknown  to  the  Indians.  Some  of  these  ancient 
pits  still  remain  in  the  wilder  parts  of  Warren 
County,  but  elsewhere  they  have  disappeared. 
The  early  petroleum  wells  were  very  shallow, 
only  a few  leet  deep,  in  which  water  and  petro- 
leum collected,  and  the  latter,  floating  on  the 
top,  was  taken  up  by  blankets. 

Petroleum  and  gas  in  deep  wells  and  borings 
seem  to  have  been  discovered  accidentally  in 
1814,  in  Ohio,  when  boring  for  salt  and  brine. 
In  1829,  a rather  remarkable  event  occurred 
near  Burkesville,  Cumberland  County,  in  Ken- 
tucky. In  boring  for  salt  water  oil  was  struck, 
which  discharged  many  barrels  at  intervals  of 
from  two  to  five  minutes.  After  spouting  in 
this  way  for  three  or  four  weeks,  the  flow  be- 
came constant  at  several  thousand  gallons  per 
day.  The  oil  flowed  into  the  Cumberland 
River,  and  when  set  on  fire  it  burned  on  the 
surface  of  the  water  for  more  than  forty  miles 
below  the  well. 

Although  the  importance  of  boring  for  oil 
should  have  been  apparent  from  the  success  of 
the  accidental  trial  in  Kentucky,  and  from 
others  in  Alleghany,  it  is  curious  that  no 
systematic  attempt  to  drill  for  oil  was  made 
till  1859,  when  Mr.  Drake,  the  Superintendent 
of  the  Seneca  Oil  Company,  put  down  the 
famous  “Drake  Well”  at  Titusville.  This 
was  not  deep,  only  69J  feet  to  an  oil-bearing 


* These  notes  on  the  early  history  of  American  petro- 
leum are  mainly  taken  from  Mr  J.  F.  Carll’s  report  on  the 
“ Oil  and  Gas  Regions,”  Ann.  Rep.  Geol.  Survey,  Penn- 
sylvania, for  1886.  Mr.  Carll  based  his  statements  on  Mr. 
AV.  T.  Buck’s  paper  in  Trans.  Hist.  Soc.,  Pennsyl.,  1876. 
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bed  ; the  oil  rose  to  within  10  feet  of  the 
surface.  The  well  produced,  at  first,  25 
barrels  a day  by  pumping,  but  afterwards  the 
yield  fell  to  15  barrels.  Numerous  wells  were 
drilled  in  the  following  year  (i860),  and  in 
1861  the  first  “flowing  well”  was  obtained,  on 
Oil  Creek.  At  once  many  other  wells  were 
bored,  some  flowing  at  the  rate  of  from  2,000 
to  2,500  barrels  per  day.  Wells  were  quickly 
bored  in  other  areas,  and  the  oil  industry 
rapidly  developed.  The  first  pipe  for  the 
transport  of  oil  was  laid  in  1865. 

In  accounts  of  the  earlier  explorations  for 
petroleum,  we  read  little  of  natural  gas;  the 
gas  had  probably  escaped  into  the  air,  and  it 
was  only  met  with  in  quantity  and  under- 
pressure where  deep  borings  were  carried  out. 
As  far  back,  however,  as  1821,  natural  gas 
was  used  in  a small  way  for  lighting  houses  at 
Fredonia,  in  Chatuaqua  Co.,  New  York.  No 
further  development  of  this  industry  seems  to 
have  taken  place  till  1870,  when  gas-engines 
were  run  by  natural  gas  at  Pine  Grove,  in 
Venango  Co.  In  1872,  gas  was  discovered  at 
Newton,  and  was  laid  on  in  pipes  to  con- 
sumers for  fuel  and  light.  Gas  was  used  in 
iron-making  at  Leechburg  in  1874. 

Pennsylvania , New  York , Ohio  and  In - 
diana. — The  quotation  given  in  an  earlier 
part  of  this  paper  illustrates  the  general 
character  of  this  important  region.  Its 
amazing  productivity  is  well  known,  and 
statistics  of  the  various  districts  are  readily 
available.*  To  emphasize  some  points  of  chief 
geological  interest  is  all  that  can  here  be 
attempted. 

The  geological  position  of  the  gas  and  oil- 
bearing rocks  range  from  lower  Silurian 
{Trenton  limestone)  to  lower  carboniferous. 
Until  the  great  stores  of  the  Trenton  limestone 
were  discovered,  the  Devonian  and  lower  carbon- 
iferous strata  were  the  most  important  sources. 

The  oil-sands  of  Venango  Co.,  Pennsylvania, 
are  often  in  lenticular  beds,  the  longer  axes  of 
the  beds  rangingfrom  north-east  to  south-west. 
In  thickness  they  range  from  a thin  band  up  to 
100  feet.  Their  width  may  be  only  one  or  two 
miles,  their  length  sometimes  20  miles.  Some 
of  the  strata  die  out  before  reaching  the  out- 
crop, and  consequently  are  known  only  by 
borings. 

When  two  or  more  such  beds  occur  in  ver- 
tical succession,  the  lowest  usually  contains 
most  oil  or  gas.  The  lenticular  nature  of  the 
sand  may  explain  how  in  some  cases  neigh- 

•  These  were  illustrated  by  diagrams,  shown  as  lantern 

slides. 


bouring  wells  affect  each  other,  whilst  else- 
where they  may  not  do  so. 

The  early  borings  were  mainly  along  valleys. 
When  explorations  were  carried  on  over  high 
ground,  the  beds  discovered  were  called 
“ mountain  sands.”  These  lie  some  hundreds 
of  feet  above  the  true  Venango  sands ; they 
occasionally  contain  some  oil  and  gas.  Be- 
neath the  Venango  group,  other  gas  or  oil- 
bearing sands  were  subsequently  discovered, 
the  most  important  of  which  are  the  Warren 
sands  of  Warren  Co.,  and  the  Bradford  sands 
of  McKean  Co.  The  Berea  grit  is  the  most 
important  source  of  oil  in  Eastern  Ohio. 

In  all  cases  these  productive  sands  are 
underlain  and  overlain  by  shales.  The  under- 
lying shale  is  the  source  of  the  petroleum  or 
gas  ; the  sand  is  the  porous  reservoir  in  which 
they  are  stored  ; the  overlying  shale  is  an 
impervious  cover  which  retains  them  in  the 
reservoir. 

When  gas  and  oil  are  found  stored  in  lime- 
stone, they  may  sometimes  have  been  pro- 
duced in  the  limestone  itself,  but  the  impervious 
cover  of  shale  is  still  required  to  retain  them. 
The  Trenton  limestone,  the  chief  source  of 
gas  and  oil  in  Indiana,  and  an  important 
source  now  in  Western  Ohio,  is  the  upper 
member  of  a series  of  limestones  which  have 
been  proved  to  a depth  of  1,800  feet.  The 
true  Trenton  limestone  itself  is  several  hundred 
feet  thick.  All  this  thickness  of  limestone  may 
have  produced  the  hydrocarbons,  although 
they  are  stored  mainly  in  the  upper  part  of 
the  Trenton.  But  not  always  so  ; it  is  only 
when  the  Trenton  limestone  occurs  in  the 
cavernous  condition  that  it  is  highly  produc- 
tive ; this  condition  is  due  to  some  of  the 
lime  having  been  removed,  its  place  being 
taken  by  magnesia. 

The  storage  capacity  of  the  porous  sand- 
stone and  limestone  is  very  great,  and 
sufficiently  accounts  for  the  great  yield  of  the 
wells.  The  Waterlime  bed,  at  500  feet  in 
thickness,  and  with  a capacity  of  only  o*i  per 
cent.,  would  contain  2,500,000  barrels  of  oil 
per  square  mile.  One  hundred  square  miles 
of  such  rock  would  yield  the  entire  production 
of  New  York  and  Pennsylvania  up  to  January, 
1883.  But  the  capacity  for  storage  is  often 
much  more,  than  the  figures  taken  here.  Carll 
has  shown  that  some  rocks  can  contain  from 
i-ioth  to  i-8th  of  their  bulk  in  oil. 

As  already  described,  the  most  productive 
areas  of  the  Trenton  limestone  are  mainly  over 
anticlinal  lines,  in  the  arches  of  which  the  gas 
and  oil  are  stored.  Sometimes  these  anticlinal 
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areas  are  closed  at  one  or  both  ends,  by  the 
compactness  and  impermeability  of  the  rock. 

The  anticlinal  structure  seems  to  be  of 
more  importance  with  gas  than  with  oil,  the 
gas  collecting  in  the  crest  of  the  arch.  But 
complete  anticlinals  are  not  always  formed ; 
often  there  is  merely  a lessening  of  the  dip,  the 
gas  collecting  on  the  terrace.  In  Eastern 
Ohio  many  of  the  gas  and  oil  fields  have  this 
terrace-like  structure. 

ICentucky  and  Tennessee. — As  petroleum 
fields,  these  are  not  of  great  importance.  But 
there  are  some  other  peculiarities  which  render 
Kentucky  interesting  and  instructive,  as  a 
source  of  gas,  which  here  occurs  in  the  Ohio 
shale.  Elsewhere  the  incursion  of  salt  water 
into  a gas  well  is  the  sure  precursor  of  failure, 
showing  that  the  reservoir  is  becoming  ex- 
hausted ; but  here  salt  water[and  high-pressure 
gas  occur  together.  Some  of  the  wells  here, 
also,  have  long  lives : one,  at  Moreman,  has 
been  producing  gas  and  brine  since  1863. 
Salt  has  been  manufactured  here  from  the 
brine  since  1872.  Professor  Orton  estimates 
that  the  gas  from  this  well  has  had  a total 
value  of  200,000  dollars. 

Colorado. — Professor  Newberry  describes 
the  oil  here  as  occuring  in  the  middle  creta- 
ceous beds— the  Colorado  shales.  Borings 
have  been  made  to  a considerable  depth  at 
Florence,  near  Canon  city;  the  deepest  (in 
1888)  was  3,047  feet.  The  wells  give  a steady 
stream  of  oil,  of  from  20  to  100  barrels  per  day, 
the  average  being  about  50  barrels.  Some  of 
the  wells  are  said  to  increase  in  flow.  There 
are  oil  springs  in  Western  Colorado,  but  these 
have  not  yet  been  developed.  The  production 
in  1887  was  76,295  barrels,  and  in  1888  was 
297,612. 

Wyoming. — Petroleum  has  long  been  known 
to  occur  here,  but  it  has  not  been  largely 
worked.  The  best  known  district  is  in  Carbon 
county,  where  wells  to  a depth  of  800  feet  were 
put  down.  Oil  came  at  first  under  considerable 
pressure,  but  soon  fell  to  a steady  flow  of  from 
600  to  1,000  barrels  per  day.  The  oil  is  of  low 
quality,  the  luminants  averaging  only  about 
25  per  cent.  It  is  said  that  oil  of  a better 
quality,  in  some  cases  yielding  61  per  cent., 
exists  further  to  the  north-east. 

California. — Petroleum  is  chiefly  found  in 
the  southern  counties.  It  occurs  mainly  in 
sandstone  of  tertiary  age.  The  beds  are 
generally  inclined  from  30°  to  85°,  and,  con- 
sequently, the  edges  outcropping.  High- 
pressure  wells  are  consequently  rare,  the  oil 
being  obtained  by  pumping.  An  exception 


occurred  at  Adam’s  canon,  Ventura  county, 
where  a boring  720  feet  deep  met  with  oil, 
which  rose  75  feet  into  the  air,  and  flowed  at 
the  rate  of  800  barrels  per  day.  The  yield  is 
comparatively  small,  but  the  wells  give  a 
steady  production  for  a longer  time  than  most 
gushing  wells.  Some  wells  are  now  1,000  feet 
deep ; one  is  2,330  feet ; but  most  are  less 
than  1,000. 

There  is  not  much  natural  gas  in  California  ; 
it  occurs  near  Los  Angelos,  flowing  at  a low 
pressure.  The  cost  of  wells  is  stated  in  the 
official  reports  to  be  about  three  times  what  it 
is  in  Pennsylvania,  partly  on  account  of  the 
steep  inclination  of  the  beds. 

The  following  are  some  statistics  of  the  pro- 
duction of  petroleum  in  the  United  States*  (in 
barrels  of  42  gallons) : — 


Penn- 
sylvania 
and  New 
York. 

Ohio. 

West 

Virginia. 

California. 

Total. 

x86o... 

500,000 

500,000 

1861... 

2,113,609 

2,113,609 

1869... 

4,215,000 

"* 

4,215,000 

1872... 

6,293,194 

... 

6,293,194 

1874... 

10,926,945 

... 

10,926,945 

1876... 

8,968,906 

31,763 

120,000 

12,000 

9,132,669 

1878... 

15,163,462 

38,179 

180,000 

i5,227 

15,396,868- 

1880... 

26,027,631 

38,940 

179,000 

40,552 

26,286,125 

1882... 

30,053,500 

39,76i 

128,000 

128,636 

30,349,89 7 

1884.  • . 

23,772,209 

90,081 

90,000 

262,000 

24,214,290 

1885... 

20,776,041 

650,000 

91,000 

325,000 

21,842,041 

1886... 

25,798,000 

1,782,970 

102,000 

377,145 

28,285,115 

1887... 

22,356,193 

5,0x8,015 

145,000 

678,572 

28,249,597 

1888... 

16,484,668 

10,010,868 

119,448 

690,333 

27,615,929 

[1889 

21,519,649] 

— 

— 

— 

1 - 

The  total  production  of  oil  in  the  United 
States  up  to  the  end  of  1888  is  estimated  at 
over  373,000,000  gallons ; but,  in  addition  to 
this,  a great  quantity,  estimated  at  from 
10,000,000  to  20,000,000  gallons,  has  been 
wasted.  Of  the  total  production,  Pennsylvania 
and  New  York  has  given  92  per  cent. 

Canada. 

The  greater  part  of  the  Canadian  petroleum 
hitherto  produced  is  found  in  Lambton  county, 
Ontario.  It  occurs  along  an  anticlinal  line, 
the  wells  being  confined  to  a narrow  belt  of 
from  1 to  4 miles  wide  and  about  20  miles  long, 
running  from  north-east  to  south-west.  The 
oil  is  here  found  in  Devonian  rocks. 

* From  the U.S.  Mineral  Statistics.  The  “total”  includes 
small  quantities  from  States  other  than  those  mentioned. 
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Oil  was  first  pumped  here  about  1839.  Up 
to  1862  there  are  no  statistics  : in  that  year 
the  production  was  11,775  barrels.  The  yield 
gradually  rose  to  575,000  barrels  in  1879,  it 
declined  to  250,000  in  1883-1886,  and  then 
suddenly  rose  toA  868,345  in  1887  ; in  1888  it 
again  declined  to  772,392  barrels.  The  average 
depth  to  the  oil  rock  is  nearly  500  feet.  Several 
wells  have  been  bored  in  Essex  county.  One 
well  in  Comber  county  obtains  a small  quan- 
tity of  oil  from  the  Trenton  limestone.  Few  of 
these  wells  produce  as  much  as  25  barrels  per 
day ; the  great  majority  pump  only  about 
1 barrel.  In  the  early  days  of  the  Ontario  oil 
industry  the  wells  seem  to  have  been  much 
more  productive. 

An  import  duty  of  7^  cents  per  gallon  is 
levied  in  Canada  on  American  petroleum,  but 
this  is  nevertheless  imported  to  a large  extent 
into  the  Dominion,  and  sells  at  a higher  price 
than  Canadian  oil. 

Either  the  general  quality  of  Ontario  petro- 
leum has  declined,  or  a higher  standard  has 
been  required  for  refined  oil.  In  1881,  the 
ratio  of  crude  to  refined  oil  was  as  100  to  50  ; 
in  1887  it  was  as  100  to  38. 

Recent  explorations  in  North  - Western 
Canada  have  shown  the  existence  of  import- 
ant stores  of  petroleum  and  gas  in  various 
parts  of  that  vast  district.  In  Devonian  rocks 
along  the  Athabasca  River  petroleum  exists  in 
great  quantity.  It  has  also  saturated  the 
sandy  beds  of  the  cretaceous  series.  It  occurs 
along  the  Vermilion  River,  and  in  numerous 
places  along  the  Mackenzie  River.  It  is 
known  on  Great  Manitoulin  Island,  from  the 
Trenton  beds.  It  occurs  also  in  cretaceous 
rocks,  near  important  seams  of  coal,  at  Crow’s 
Nest  Pass,  in  the  Rocky  Mountains.  This  is 
the  only  place  yet  known  in  British  Columbia 
where  petroleum  occurs  in  any  quantity ; but 
bituminous  matter  oozes  from  the  rocks  on 
the  Tar  Islands,  Queen  Charlotte  Islands. 

In  some  borings  for  water  along  the 
Canadian  Pacific  Railway  gas  has  been 
found ; that  at  Langevin  Station,  35  miles 
west  of  Medicine  Hat,  being  the  most  im- 
portant in  quantity.  The  gas  here  comes 
from  cretacous  rocks.  Dr.  G.  Dawson  sug- 
gests that  the  boring,  1,426  feet  deep,  should 
be  continued  down,  to  ascertain  if  the  creta- 
ceous rocks  are  underlain  by  Devonian,  and 
if  these  latter  are  petroleum-bearing,  as  in 
Athabasca.  He  points  out  that  probably  this 
is  on  an  anticlinal,  and  that  it  is  the  best 
place  along  the  railway  for  an  exploratory 
boring. 
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Gas  issues  from  the  Trenton  limestone  on 
the  north  side  of  the  St.  Lawrence,  near  Louis- 
ville and  Three  Rivers,  and  again  at  St.  Leon, 
on  the  Ottawa  River.  It  has  been  known 
from  early  days,  and  has  been  utilised  to  a 
small  extent. 

Further  east,  petroleum  has  been  known  in 
Gaspe;  it  occurs  to  a small  extent  in  Nova 
Scotia,  Cape  Breton  Island,  and  on  the  west  coast 
of  Newfoundland.  In  all  these  places,  how- 
ever, the  quantity  of  gas  or  petroleum  is  com- 
paratively small,  and  the  future  production  of 
Canada  will,  doubtless,  come  from  the  North- 
West  Territories. 

Mexico. 

Petroleum  occurs  in  Tertiary  beds  on  the 
east  coast,  in  the  State  of  Vera  Cruz,  between 
the  Panuco  and  Tuxtan  Rivers.  The  wells  so 
far  sunk  are  mostly  near  the  coast.  Around 
Lake  Culco  there  are  said  to  be  forty  oil- 
springs. 

Venezuela. 

Petroleum  occurs  along  the  slopes  and  at  the 
base  of  two  spurs  of  the  Cordilleras,  Lake 
Maracaibo  lying  in  the  basin  thus  formed.  It 
has  been  worked  near  Belijoque  and  St. 
Christobal. 

Trinidad. 

The  pitch  lake  of  this  island  is  well  known. 
The  bituminous  matter  comes  from  the  “ Newer 
Parian”  formation  of  G.  P.  Wall,  which  he 
takes  to  be  Upper  Miocene. 

Petroleum  is  recorded  from  Cuba  and  from 
St.  Domingo. 

Columbia. 

The  existence  of  petroleum  in  some  quantities 
has  been  reported  at  Tubara,  12  miles  from 
Barranquilla,  near  the  mouth  of  the  river 
Magdalena. 

Peru. 

Petroleum  occurs  along  the  Pacific  coast 
between  Cape  Blanco  and  the  Tumbez  river. 
It  has  mainly  been  worked  near  the  village  of 
Zorritos.  Wells  were  bored,  one  to  a depth 
of  nearly  500  feet,  which  are  said  to  have 
yielded  oil,  at  first  at  a rate  of  from  600  to 
1,000  barrels  per  day.  Further  attempts  have 
recently  been  made  to  develop  Peruvian 
petroleum. 

Argentine  Republic. 

Prof.  L.  Brackenbusch,  who  has  surveyed 
the  area,  states  that  there  are  vast  stores  of 
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petroleum  here,  especially  in  the  province  of 
Juyjuy.  It  also  forms  surface-lakes,  crusted 
over  with  pitch  and  asphalte. 

Egypt. 

The  petroleum  on  the  western  border  of  the 
Red  Sea,  at  Jebel  Zeit,  has  been  known  from 
the  earliest  times  ; it  is  probably  from  this  spot 
that  the  Egyptians  obtained  the  supply  for 
embalming.  At  Jamseh,  thirteen  miles  south 
from  the  wells  of  Jebel  Zeit,  a few  explorations 
were  made  several  years  back,  and  more 
recently  they  were  resumed  in  both  localities 
by  the  Egyptian  Government. 

Borings  of  30  to  40  metres  deep  met  with  oil ; 
subsequently  deeper  trials  were  made,  some  to 
•500  feet,  but  without  further  success.  The 
petroleum  occurs  in  tertiary  strata,  dipping  to 
the  last  from  the  range  of  the  old  rocks  which 
form  the  high  ground  of  the  Arabian  Desert. 

Algeria. 

Petroleum  springs  were  discovered  about  ten 
years  back  in  Algeria,  in  the  eastern  part  of 
the  province  of  Oran,  at  Ain  Zeft,  nearly  med- 
way  between  Cassaigne  and  Renault.  Here 
the  beds  are  of  lower  tertiary  age  ; they  dip 
at  a high  angle  from  N.N.W.  to  S.S.E.  The 
petroleum,  with  salt  water,  comes  out  of  grey 
and  blue  marls  with  gypsum  and  sulphur. 

Very  little  has  yet  been  done  to  explore  these 
deposits.  The  importance  of  any  considerable 
-amount  of  petroleum  near  the  shores  of  the 
Western  Mediterranean  is  obvious.  As  regards 
local  consumption,  there  is  the  protection  duty 
on  imported  petroleum,  which  may  allow  work- 
ings to  be  made  at  a profit. 

India. 

The  petroleum  of  India  occurs  in  middle  or 
lower  tertiary  rocks  along  the  flanks  of  the 
Lower  Himalayas,  generally  where  the  beds 
are  highly  inclined.  Frequently  it  occurs  in 
the  neighbourhood  of  salt  deposits,  or  is 
associated  with  saline  water.  Explorations 
have  at  various  times  been  carried  on  at 
numerous  points,  full  descriptions  of  which 
are  given  in  the  “Manual  of  the  Geology  of 
India,”  by  Medlicott,  Blanford,  and  Ball ; 
in  a later  paper  by  Medlicott,  in  vol.  xix. 
of  the  “ Records  of  the  Geological  Survey  of 
India,”  and  in  Mr.  Redwood’s  paper  read 
before  the  Society  of  Chemical  Industry,  April 
2 1 st,  1890. 

Petroleum  seems  to  be  unknown  in  Penin- 
sular India.  The  petroleum  field  of  Baluchistan 
lies  in  the  Mari  Hills  ; at  Khatan,  in  a boring 


524  feet  deep,  oil  was  obtained  on  seven 
horizons.  The  petroleum  of  the  Panjab,  of 
which  great  things  were  once  expected,  seems 
to  be  of  small  value,  and  Mr.  Medlicott  thinks 
it  the  least  productive  of  the  Indian  areas. 

The  petroleum  of  Assam  seems  to  be  of 
some  importance  ; it  is  generally  found  in  the 
coal-bearing  beds  of  the  Middle  Tertiary. 
At  Makum  cil  springs  occur,  and  borings  were 
here  made  to  a depth  of  nearly  200  feet,  when 
oil  rose  to  within  44  feet  of  the  surface.  From 
one  bore-hole  1,500  gallons  were  drawn  in 
twelve  hours,  after  which  the  flow  varied  much, 
occasionally  reaching  the  original  rate.  In  one 
hole,  200  feet  deep,  the  oil  spurted  for  a time, 
with  a pressure  of  30  lbs.  to  the  inch. 

Burmah. 

The  petroleum  of  Burmah*  occurs  in  the 
upper  tertiary  strata,  probably  of  the  age  of 
the  Swalck  formation  in  India. 

The  oil  occurs  in  soft  sandy  beds,  covered 
by  a stiff  blue  clay,  chiefly  on  the  top  of  an 
anticline,  the  beds  on  each  side  dipping  N.E. 
and  S.W.,  at  angles  up  to  350. 

The  petroleum  fields  are  those  of  Beme  and 
Twingoung.  In  Twingoung,  of  236  productive 
wells,  only  30  were  300  feet,  the  deepest  being 
310  feet.  In  Beme,  of  72  productive  wells,  the 
deepest  was  270  feet. 

Some  of  the  wells  have  been  productive  for 
too  years,  but  with  pumping  no  doubt  this 
duration  would  be  considerably  reduced. 

The  maximum  production  is  under  5 barrels 
per  day  ; most  produce  only  about  one  barrel. 

Along  the  Arakan  coast,  from  Cheduba 
Island  northwards,  there  are  mud  volcanoes 
with  hydrocarbon  gas.  Petroleum  there  occurs 
at  Boronga  Island  and  Ramree  Island. 

The  rocks,  of  tertiary  age,  are  crushed  to- 
gether and  greatly  folded.  Wells  have  been 
drilled  to  a depth  of  over  1,200  feet ; for  a few 
weeks  one  well  yielded  1,000  gallons  daily, 
but  the  total  production  from  11  wells  fora 
year  -was  only  234,300  gallons. 

Petroleum  occurs  also  in  Pegu. 

Japan. 

This  area  has  been  described  by  Mr. 
Lyman.  Petroleum  occurs  in  tertiary  strata 
probably  pliocene.  The  oil-bearing  rocks  are 
folded,  with  the  axes  of  the  folds  running 
nearly  north-east  and  south-west,  the  folds 
being  frequently  reversed ; where  so,  the 
reversed  dip  is  towards  the  neighbouring  sea- 

* Noertling.  Records  of  the  Geological  Survey  of 
India,  vol.  xxii.  p.  73.  1889. 
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shore— to  the  north-west  in  Echigo,  and  to  the 
south-east  in  Tootoomi.  This  structure  is 
further  complicated  by  another  series  of  folds, 
running  nearly  north  and  south.  As  would  be 
expected  in  such  a disturbed  area,  none  of  the 
wells  flow,  the  oil  is  raised  in  buckets.  The 
wells  range  up  to  over  700  feet  in  depth.  The 
production  in  1884  was  about  4,750  tons  ; in 
1882  it  was  nearly  3,530  tons.  Petroleum  has 
been  recorded  from  Seghalien,  the  large  island 
north  of  Japan. 

China. 

Natural  gas  has  long  been  known  and 
utilized  here.  It  was  discovered  in  sinking 
artesian  wells  for  brine.  There  are  borings 
for  gas  3,000  feet  deep  in  the  district  of  Tsien- 
Lum  Taing.* 

New  Zealand. 

Petroleum  occurs  on  the  east  coast  of  North 
Island  at  Poverty  Bay,  and  at  Waiapu,  East 
Cape;  borings  to  a depth  of  about  1,000  feet 
have  been  made.  The  rocks  of  these  districts 
are  cretaceous  and  tertiary. 

On  the  west  coast  of  North  Island,  at  Sugar- 
loaf  Point,  Taranaki  (New  Plymouth),  a heavy 
oil  oozes  from  cracks  in  a trachyte-breccia  ; 
wells  have  here  been  bored  to  a depth  of  many 
hundred  feet,  but  no  considerable  supply  has 
been  obtained. 

The  Caucasus. t 

The  Baku  district  and  its  wonderful  pro- 
ductiveness have  been  too  often  described  to 
make  it  necessary  to  say  much  on  this  point 
on  this  occasion.  Mr.  Marvin's  numerous 
publications  made  the  region  well  known  to 
English  readers. 

Although  petroleum  occurs  all  along  both 
flanks  of  the  Caucasus,  often  in  considerable 
quantity,  the  Apscheron  peninsula,  on  the 
western  margin  of  which  Baku  is  situated, 
surpasses  all  others  in  value.  The  most  pro- 
ductive wells  lie  within  a small  area  north-east 
of  Baku,  in  the  Balakhany-Saboontchi  district, 
over  (as  Abich  long  ago  pointed  out)  the  crown 
of  a low  anticlinal,  which  is  probably  the 
easterly  continuation  of  the  great  Caucasus 
anticlinal. 


* Mr.  Redwood  informs  me  that  important  petroleum- 
fields  exist  in  Java,  Sumatra,  and  Borneo,  which  are  now 
being  explored. 

+ This  part  of  the  paper  was  illustrated  by  a series  of 
photographs,  recently  taken  and  kindly  lent  by  Mr.  Hume, 
F.G.S.  ; they  had  been  copied,  as  lantern  slides,  by  Mr. 
E.  W.  Amsden. 


Another,  and  an  increasingly  important  pro- 
ductive area,  is  on  the  shores  of  the  Caspian 
at  Bibi-Eibat,  south  of  Baku,  and  about  ten 
miles  from  Balakhany. 

Fig.  2. 
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Section  through  the  Oil  Wells  near  Baku 

( ABIEH).  Length  about  12  miles. 


The  wells  here  are,  Mr.  Redwood  informs 
me,  50  per  cent,  more  productive  than  those 
of  the  Balakhany-Saboontchi  district. 

The  surface  is  occupied  by  loose  sand,  the 
rocks  below  being  of  late  tertiary  date  ; 
beneath  these  probably  lie  the  cretaceous  and 
jurassic  strata,  which  form  the  main  mass  of 
the  Caucasus,  but  it  is  doubtful  if  any  borings 
have  touched  these  rocks. 

Natural  springs  of  petroleum,  gas,  salt- 
water, and  mud  volcanoes  have  long  been 
known  here  ; and  the  Persian  fire-worshippers 
have  from  early  times  looked  upon  this  as  a 
sacred  spot.  A temple  is  built  over  some 
natural  gas  springs  at  Surakhany,  but  this  is 
now  deserted. 

The  oil  lies  in  various  layers  of  sand,  sepa- 
rated by  clay,  &c.  This  sand  is  often  very 
loose,  and  comes  up  in  great  quantities,  where 
oil  of  high-pressure  is  first  tapped,  flooding  the 
country  for  some  distance  round.  Enormous 
loss  of  oil  often  occurs  when  a high-pressure 
well  is  first  driven.  The  Mining  Company’s 
well  in  August,  1887,  struck  oil  at  a depth  of 
790  feet,  which  flowed  the  full  size  of  a 12-inch 
pipe  for  69  days,  200  feet  above  the  derrick. 
The  lowest  estimate  for  this  well  for  the  69 
days  was  3,000,000  barrels,  of  which  at  least 
half  was  lost.  More  sand  than  usual  came  out 
of  this  well ; an  area  of  about  ten  acres  around 
the  well  was  covered  with  sand  from  one  to 
fifteen  feet  thick.  So  much  sand  has  been 
carried  out  by  the  wells  that  the  surface  of  the 
ground  sinks,  and  buildings  are  thrown  out  of 
the  perpendicular.  During  last  month  (March) 
a new  well  threw  up  petroleum  at  the  rate  of 
over  35,000  barrels  per  day,  running  away  to 
waste  for  several  days.  All  such  sudden  in- 
fluxes of  oil  lower  the  price.  This  last  well  is 
said  to  have  caused  a reduction  of  30  per 
cent. 

In  1886,  a well  at  Bibi-Eibat,  which  had 
given  oil  at  shallow  depth,  was  continued  to  a 
depth  of  nearly  700  feet,  the  deepest  in  that 
district,  this  producing  from  30,000  to  40,000 
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barrels  daily  for  fifteen  days,  when  the  flow 
entirely  ceased.  Many  highly  productive 
fountains  have  suddenly  ceased  in  this  man- 
ner ; the  cause  is  said  to  be  a collapse  of  the 
pipe  at  the  bottom  of  the  well. 

The  depth  of  the  wells  in  the  Baku  area  is 
gradually  increasing:  in  1882  the  average 
depth  was  350  feet;  in  1886  it  was  500  feet. 
Many  are  now  over  700  feet,  and  at  least  one 
is  over  1,000  feet. 

The  wells  sometimes  continue  to  produce 
for  years,  especially  when,  as  in  Nobel’s 
works,  the  wells  are  sealed  down  when  not 
required.  The  deeper  wells  as  a rule  produce 
the  larger  quantity,  and  sometimes  a better 
quality  of  oil,  of  lower  specific  gravity. 

Large  numbers  of  wells,  of  from  200  to  600 
feet  deep,  produce  from  200  to  600  barrels  per 
day.  A few  of  greater  depth  yield  1,500 
gallons,  or  more.  The  great  fountains  alluded 
to  above  are  of  course  exceptional,  and  rarely 
maintain  this  enormous  flow  for  a long  time. 

There  is  a difference  of  opinion  as  to  whether 
wells  affect  the  production  of  others  in  their 
neighbourhood.  If  they  all  obtain  the  oil  from 
the  same  bed,  it  is  highly  probable  that  they 
do.  But  there  are  several  layers  of  oil-bearing 
sand,  and  adjacent  wells  may  frequently  draw 
their  supplies  from  different  beds. 

It  is  said  by  H.  Sjogren,  who  has  minutely 
examined  the  petroleum  region,  that  the  yield 
of  the  wells  varies  with  the  state  of  the 
barometer  and  the  direction  of  the  wind.  It  is 
difficult  to  see  how  these  causes  could  have 
influence  on  the  high-pressure  wells,  but  the 
observations  may  apply  only  to  the  smaller 
wells. 

Mr.  Redwood  has  given  me  the  following 
statistics  as  the  production  of  the  Baku  oil- 
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The  most  important  area  of  the  Caucasus, 
after  Baku,  in  some  respects,  is  that  of  Kouban. 


This  lies  at  the  north-western  end  of  the  range. 
The  wells  here  are  usually  of  smaller  depth, 
and  are  less  productive  than  at  Baku,  although 
one  well— as  far  back  as  1879— is  said  to  have 
been  bored  to  a depth  of  1,020  feet;  and,  in 
1866,  several  thousand  barrels  of  oil  per  day 
were  given  by  one  well  for  a considerable  time. 
Here,  as  at  Baku,  the  heaviest  oil  sometimes 
comes  from  the  higher  beds. 

The  third  productive  area  is  near  Kertch,  in 
the  Crimea.  The  wells  here  are  not  deep,  and, 
compared  with  the  two  other  districts,  are  not 
highly  productive.  One  well,  however,  has 
been  carried  to  a depth  of  940  feet,  and  pro- 
duced about  30  barrels  per  day  for  a time,  its 
total  production  being  about  3,500  barrels. 

Around  the  Caucasus  there  are  several  other 
petroleum  fields,  which  will  rise  in  value  when 
the  highly  productive  district  of  Baku  de- 
clines.* Attempts  have  recently  been  made 
to  work  those  near  Batoum. 

There  are  comparatively  few  petroleum  areas 
in  the  interior  of  Russia ; but  oil  has  been 
noticed  in  the  governments  of  Samara,  Sim- 
birsk, Kazan,  and  elsewhere ; it  is  also  recorded 
from  Petchora  in  Archangel.  Silurian  and 
Devonian  rocks,  often  very  fossiliferous, 
underlie  large  areas  of  central  Russia,  being 
covered  up  by  secondary  strata.  These  old 
rocks  are  but  slightly  disturbed,  and  it  is 
possible  that  in  their  anticlinal  folds  they  may 
contain  stores  of  gas  and  oil.  So  long,  how- 
ever, as  the  Caucasian  petroleum  fields  are 
productive,  there  will  be  no  great  inducement 
to  undertake  expensive  and  perhaps  fruitless 
exploration  in  new  regions.  In  the  future, 
however,  it  maybe  well  to  see  if  the  conditions 
affecting  the  storage  of  petroleum  in  the 
palaeozoic  rocks  of  the  United  States  and 
Canada  are  repeated  in  Russia. 

The  Carpathians. 

The  most  important  petroleum  fields  skirt  the 
Carpathians,  especially  along  their  southern, 
eastern,  and  northern  flanks.  In  Roumania, 
petroleum  lies  in  clays  and  sandstones  of  the 
“ Paludine  Beds  ” (miocene).  The  oil  occurs 
in  four  horizons,  the  lowest  being  the  richest 
in  gas  and  oil.  Argillaceous  beds,  with  thick 
deposits  of  salt,  occur  under  the  Paludine 
Beds  ; this  salt  is  of  great  thickness,  over 
650  feet.  Formerly  the  petroleum  was  ex- 
tracted by  shafts  of  more  than  600  feet  in 

* For  an  excellent  account  of  all  this  area,  and  also  of 
Eastern  Europe  generally,  see  articles  by  Herbert  Tweddle, 
jun.,  on  the  “Petroleum  Fields  of  Europe,”  in  Engineering 
January -April,  1886. 
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depth  ; about  400  such  shafts  have  been  sunk 
in  the  neighbourhood  of  Sarata.  When  drilling 
was  introduced,  the  beds  were  pierced  to  a 
depth  of  1,300  feet. 

Campina,  about  forty-five  miles  west  of 
Sarata,  is  another  important  petroleum  dis- 
trict. Wells  have  been  drilled  to  a depth  of 
1,200  feet. 

Petroleum  and  salt  are  worked  in  Bukowina. 

In  Galicia  petroleum  occurs,  namely,  in  the 
lower  eocene  beds,  but  sometimes,  perhaps, 
in  the  upper  cretaceous.  The  strata  are  for 
the  most  part  highly  inclined,  generally  dip- 
ping away  to  the  north  from  the  Carpathian 
highlands,  but  the  beds  are  often  contorted. 
Dr.  Paul’s  sections  of  this  district  show  that 
petroleum  frequently  occurs  in  anticlinals  of 
the  folded  strata. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Sections  illustrating  the  Mode  of  Occur- 
rence of  Petroleum  in  Galicia  (C.  M.  Paul). 

Petroleum  has  long  been  known  to  occur  in 
Galicia,  but  it  has  not  been  much  sought  for 
till  recent  years.  Borings  now  go  down  to 
over  1,000  feet ; oil,  sometimes  with  much  gas, 


being  chiefly  found  in  beds  of  sandstone.  Mr. 
Nelson  Boyd  has  recently  described  this  dis- 
trict*. 

The  district  around  Sloboda  was  formerly 
the  most  important  petroleum  field.  The  de- 
velopment has  progressed  to  the  west  along 
the  line  of  the  petroleum  belt,  and  in  the  dis- 
trict of  Ustrzyki  a very  important  area  has 
been  opened  up.  The  wells  do  not  yield  large 
quantities  of  oil ; but  they  last  for  a compara- 
tively long  time. 

Ozokerite  occurs  generally  over  the  Car- 
pathian area,  but  it  is  of  special  importance  in 
Galicia. 

Mr.  Redwood  gives  me  the  following  figures 
as  the  production  of  crude  petroleum  in 
Galicia  : — 


Barrels. 

Barrels. 

1882.  . 130,000 

1887. 

. 530,000 

T883 . . 170,000 

1888. 

. 670,000 

1884  . . 230,000 

1889. 

. 750,000 

1885  . .330,000 

1890. 

. 817,000 

1886. .440,000 

1891  . 

. 1,000,000 
(Estimated.) 

In  Poland  petroleum  occurs  at  Wojeza,  in 
the  government  of  Kielce  ; it  is  found  in 
sandstone,  intercalated  with  shales,  in  miocene 
beds. 

In  South  - West  Hungary,  Croatia,  and 
Slavonia,  Dr.  J.  Noth  describes  the  petro- 
leum as  occurring  in  folded  strata;  sometimes 
along  anticlinals,  sometimes  where  these  anti- 
clinals have  been  bent  over  to  the  north-east* 
so  that  a boring  goes  twice  through  the  same 
bed. 

Further  south,  petroleum  is  known  in  Bosnia* 
Bituminous  matter  also  occurs  in  pliocene 
gravels  of  Selenitza  in  Albania.  No  petro- 
leum is  yet  known  in  Bulgaria  or  Servia ; but 
in  the  latter  country  the  eocene  strata  are 
rich  in  bituminous  schists.  They  also  con- 
tain thin  beds  of  salt.  The  whole  geology  of 
this  country  is  said  by  Dr.  A.  B.  Griffiths  to 
resemble  that  of  the  Galician  area. 

In  North  - Eastern  Hungary,  along  the 
southern  flanks  of  the  Northern  Carpathians* 
petroleum  occurs  in  neocomian,  middle 
eocene,  upper  oligocene,  and  in  more  recent 
strata.  Exceptions  to  the  general  rule  as  to 
the  occurrence  of  petroleum  in  ordinary  cre- 
taceous or  tertiary  beds  are  said  by  Noth  to 
occur  in  parts  of  this  district.  To  the  south- 
east of  Nagy-banya,  in  the  Szatmar  country* 
petroleum  is  found  in  a dolomitic  limestone, 

* Trans.  Civ.  and  Mech.  Engineers,  for  1889-1890. 
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underlying-  mica-schist.  In  the  Nagy-Banya 
basin,  and  also  in  the  Matra  range,  it  occurs 
impregnating  trachytic  tuffs  of  miocene  age. 

Germany. 

In  Bavaria  petroleum  occurs  to  the  south  of 
Munich,  on  the  shores  of  the  Tegernsee. 
JBorings  have  been  made  to  the  depth  of 
nearly  650  feet.  The  quantity  of  oil  is  not 
large ; it  occurs  in  the  Flysch  (here  of  lower 
tertiary  age),  a series  of  hard  shales,  grits, 
.and  impure  limestones,  which  form  a zone 
along  the  northern  flanks  of  the  Bavarian 
highlands.  The  beds  are  sometimes  nearly 
vertical,  or  they  dip  at  a high  angle  to  the 
south,  in  which  case  they  may  be  reversed. 

Beds  of  asphalt  and  bituminous  schists 
•occur  in  the  district.  Dr.  V.  Giimbel  states 
•that  these  by  distillation  yield  an  oil  like  that 
•of  the  Tegernsee.  He  concludes  that  the 
petroleum  has  been  thus  produced. 

In  Elsass  petroleum  occurs  at  Schwabweiler, 
impregnating  beds  of  sand  and  sandstone, 
which  are  mainly  of  lower  oligocene  age,  but 
perhaps  partly  middle  oligocene.  Borings  have 
been  made  to  a depth  of  950  feet.  At  Hirzbach 
the  oil  occurs  in  dark  coloured  clays,  in  the 
lower  part  of  the  middle  oligocene.  All  the 
petroleum  strata  yield  brine.  Dr.  Andreae 
thinks  that  the  petroleum  here  was  formed  in 
the  rocks  in  which  it  is  now  found.  Piedboeuf 
and  Strippelmann  think  that  it  has  impreg- 
nated them  from  underlying  strata.  Petroleum 
also  occurs  at  the  foot  of  the  Eastern  Vosges, 
from  Worms  to  Basle. 

The  petroleum  fields  of  north-west  Germany 
are  of  some  interest  to  us,  as  being  those 
nearest  to  England,  and  also  because  they 
probably,  to  a great  extent,  represent  the 
state  of  things  to  which  we  must  look  forward 
when  gushing  wells  and  great  petroleum 
“ pools  ” are  exhausted. 

At  Oelheim,  on  the  east  of  Hanover,  we 
have  a number  of  wells,  often  not  more  than 
30  yards  apart,  all  yielding  small  quantities  of 
oil,  with  much  salt  water.  Borings,  some 
years  back,  discovered  oil  at  Horst,  a few 
miles  east  of  Oelheim.  Some  wells  are  now 
in  progress  here.  At  the  eastern  part  of 
Oelheim  the  oil  is  stored  in  the  gault.  There 
seems,  also,  to  be  some  in  the  wealden  beds, 
and  in  the  upper  jurassic  strata.  To  the  west 
there  are  triassic  beds ; but  these  seem  to  be 
mostly  barren  of  oil,  although  Piedboeuf 
believes  that  the  fossiliferous  middle  trias 
Muschelkalk')  is  the  true  source  of  the 


petroleum,  which  has  been  stored  in  the  over- 
lying  beds. 

The  occurrence  of  petroleum  in  the  gault 
is  at  first  somewhat  surprising,  because  we  in 
England  know  the  gault  best  as  a stiff  im- 
pervious clay.  But  it  is  not  always  in  this 
condition ; in  its  westward  range  in  England 
it  becomes  more  sandy,  and  at  Oelheim  it  is  a 
rather  sandy  clay.  Some  clays  seem  to  have  a 
curious  affinity  for  petroleum,  which  enables 
them  to  contain  more  oil  than  we  should  ex- 
pect. It  has  often  been  noticed  that  petroleum 
which  runs  to  waste  down  a river  bank  will 
generally  float  on  the  water,  but  if  the  banks 
consist  of  soft  clay,  the  oil  trickles  down  under 
the  water,  and  soaks  into  the  clay. 

At  Horst,  petroleum  was  first  found  in  the 
gault ; recent  borings  passed  into  lower  strata 
— probably  wealden  — and  then  obtained  oil  in 
arger  quantities.  Here,  as  is  frequently  the 
case,  the  lighter  oil  came  from  the  lower  bed. 
Petroleum  also  occurs  at  Wietze  and  Stein- 
fiirder,  near  the  River  Aller,  some  miles  north 
of  Hanover ; here  it  lies  in  the  keuper  beds, 
in  the  immediate  neighbourhood  of  rock-salt. 


Fig.  6. 


K,  Keuper  marl;  E,  Muschelkalk  ; b,  Bunter  sand- 
stone. **  Boreholes  (the  deepest  is  1,500  English 
feet,  with  960  feet  of  rock-salt). 

Section  of  Strata  at  Steinforde,  N.  of 
of  Hanover  (Strippelmann). 

The  petroleum  of  Hanover  has  been  known 
for  a long  time.  It  escapes  from  the  gault 
and  other  beds,  to  which  it  properly  belongs, 
into  the  drift  sands,  and  then  appears  at  the 
surface. 

Italy. 

Petroleum  springs  are  widely  distributed 
along  the  northern  flanks  of  the  Appenines, 
from  near  Bobbio  on  the  west  to  near  Imola  on 
the  east;  oil  impregnates  the  rocks,  which  are 
mostly  of  eocene  age,  so  that  wells  are  fre- 
quently contaminated.  Petroleum  has  long 
been  worked  at  Monte  Gibbio.  Gas,  petro- 
leum, and  salt  water  issue  in  small  mud 
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volcanoes ; the  Salsa  di  Sassuola  and  the 
Salsa  di  Qiierzola  being  perhaps  the  best 
known.  The  natural  gas  of  Barigazzo  has 
long  been  famous  ; but  gas  issues  at  many 
other  points.  In  1887,  Italy  produced  208 
tons  of  petroleum  and  18,507  tons  of  asphalt 
and  bitumen. 

France  and  Spain. 

Petroleum  occurs  on  the  flanks  of  the  Puy- 
de-la-Poix,  east  of  Clermont,  flowing  from  the 
calcareous  peperino,  of  which  the  Puy  is  com- 
posed. Borings,  recently  made  near  the  village 
of  Lussat,  are  said  to  have  met  with  natural 
gas  at  a depth  of  450  feet.  Petroleum  is  also 
known  near  Gavian,  in  Herault,  and  near 
Grenoble.  It  occurs  in  numerous  places  along 
the  northern  flanks  of  the  Pyrenees,  in  creta- 
ceous and  tertiary  beds. 

Petroleum  is  found  near  Burgos  ; and  also, 
in  cretaceous  beds,  in  Catalonia. 

United  Kingdom. 

Petroleum  and  natural  gas  occur  but 
sparingly  in  the  United  Kingdom,  so  far  as  is 
yet  known;  the  latter,  indeed,  only  in  sufficient 
quantity  to  be  a source  of  danger  and  annoy- 
ance in  working  mines.  The  gas  of  coal 
mines  is  but  too  well  known ; it  occasionally 
comes  off  in  “blowers”  in  considerably  quan- 
tity, but  these  are  fortunately  soon  exhausted. 
The  gas  is  stored,  under  pressure  in  fissures  of 
the  coal  and  associated  strata,  but  it  also 
occurs  generally  distributed  throughout  the 
pores  and  small  interstices  of  some  coal  seams, 
and  then  is  given  slowly  off  in  small  quantities. 
Mr.  Kinahan  has  recently  suggested  that  the 
gas  of  coal  mines  might  be  collected  in  pipes, 
and  brought  to  the  surface  for  use,  as  has 
been  attempted  in  the  United  States.  But 
probably  the  gas  is  too  small  in  quantity 
and  too  irregular  tin  occurrence  to  enable 
this  to  be  profitably  carried  out.  Gas  found 
at  Wallsend  Colliery  burnt  for  several  years, 
and  a proposal  was  made  to  take  it  in 
pipes  to  the  Newcastle  Gasworks,  but  the 
yield  declined. 

Gas  occurs  in  the  jet-rock  of  the  upper 
lias  in  East  Yorkshire,  along  with  some 
heavy  liquid  bitumen.  The  gas  sometimes 
finds  its  way  down  into  the  ironstone  mines 
worked  in  the  middle  lias.  Mr.  G.  Barrow 
informs  me  that  one  blower  burnt  for  over 
twenty  years  in  the  Crag  Hall  ironstone  mine, 
a few  miles  south-east  of  Saltburn.  The  jet- 


rock  of  the  upper  lias  in  Yorkshire  often 
has  liquid  bitumen  in  the  beds  and  inside  the 
fossils,  especially  in  the  ammonites. 

Bitumen,  in  various  forms,  and  in  small 
quantities,  is  not  uncommon  in  the  fossilifer- 
ous  Palaeozoic  rocks  of  England.  Petroleum 
occurred  in  the  Deep  Main  Pit  at  Riddings 
Colliery,  Alfreton,  Derbyshire;  and  in  larger 
quantities  in  Southgate  Colliery,  near  Chester- 
field, from  the  roof  of  the  “top  hard”  coaL 
Petroleum,  in  small  quantities,  has  frequently 
been  found  in  the  Derbyshire  lead  - mines, 
which  are  worked  in  the  carboniferous  lime- 
stone ; gas  also  occurs  in  these  mines,  which 
has  sometimes  caused  explosions.  The  mineral 
statistics  of  the  United  Kingdom  give  the 
following  as  the  production  of  petroleum  in 
Derbyshire  : — 1886,  43  tons;  1887,  66  tons; 
1888,  35  tons;  1889,  30  tons;  1890,  35  tons;, 
the  whole  of  this  is  from  the  Southgate  Col- 
liery. Petroleum  is  found  in  the  sandstone 
beds  in  the  coal  measures  of  Shropshire  : 
some  of  it  was  sold  years  ago  under  the  name, 
“ Betton’s  British  Oil.” 

From  the  very  frequent  occurrence  of  saline 
water  in  most  petroleum-bearing  beds,  we 
might  occasionally  expect  to  find  that  petroleum 
or  gas  occurs  with  rock  salt ; but  this  seems  to 
be  seldom  the  case.  Marsh  gas  has  been 
noticed,  although  rarely,  in  rock-salt  mines  at 
Northwich  and  Winsford,  but  only  in  small 
quantities.  In  north-west  Germany,  and  also- 
in  Roumania,  rock  salt  and  petroleum  occur  in 
closely  associated  strata,  but  not  together. 

Gas  was  found  in  the  early  borings  for  salt 
at  Middlesborough  ; and  at  the  Seaton  Carew 
boring  some  oil  was  obtained.  In  both  cases 
the  source  probably  was  the  upper  beds  of 
magnesian  limestone,  with  which  the  salt 
deposits  are  associated — if  present.  A deep 
boring  at  Port  Clarence  was  carried  150  feet 
below  the  salt,  in  order  to  prove  the  magnesian 
limestone.  The  limestone  contained  traces  of 
bitumen,  and  there  was  also  a constant  escape 
of  gas,  which  contained  83 ’2  per  cent,  of 
hydrocarbons,  and  16*8  per  cent,  of  nitrogen. 
Recently,  gas  has  been  found  in  greater  quan- 
tity and  under  considerable  pressure,  with 
some  petroleum. 

Brine  is  sometimes  found  in  working  seams- 
of  coal  in  the  coal  measures  of  England 
and  Belgium.  In  the  latter  case  it  is  not, 
and  probably  rarely  is  in  the  former  case, 
due  to  the  presence  of  salt-bearing  Keuper 
marls  over  the  coal.  It  has  often  been 
surmised  that  this  salt  water  belongs  to 
the  coal  measures,  and  some  have  held  that  it 
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is  fossil  sea-water,  having  been  imprisoned 
there  since  the  formation  of  the  coal.  Although 
coal  has  generally  been  formed  in  fresh  water 
swamps,  there  are  occasional  marine  bands, 
showing  that  the  sea  had  access  at  times  to 
the  area. 

In  the  deep  pit  at  Dukinfield,  a strong 
brine  spring  was  met  with.  It  is  interesting 
to  notice  that  a little  petroleum  issued  with 
the  water.  This  pit  is  sunk  through  the 
Permian  strata  to  the  coal  measures.  The 
Keuper  marls  are  about  twenty  miles  distant. 

An  interesting  discovery  of  petroleum,  but 
only  in  small  quantities,  has  recently  been 
made  at  Bellagio,  near  East  Grinstead,  in 
Sussex.  A boring  there  in  search  of  coal  is 
traversing  the  Wealden  beds,  and  at  from  512 
to  521  feet  passed  through  a bed  of  sandstone 
impregnated  with  petroleum.  The  associated 
Wealden  shales  are  in  places  crowded  with 
fossils. 

Contrasting  these  meagre  indications  of 
petroleum  with  the  great  stores  of  other 
countries,  we  naturally  ask,  why  such  small 
quantities  have  as  yet  been  found  in  England, 
and  whether  the  knowledge  already  gained  in 
other  areas  will  avail  us  for  prospecting  for 
gas  in  this  country  ? Our  strata  are  for  the 
most  part  'as  fossiliferous  as  those  of  petro- 
leum-bearing regions.  Why  then  have  not  the 
same  processes  of  petroleum  production  taken 
place  here,  and  why  has  such  petroleum  as 
may  have  been  formed  not  been  preserved  ? 

The  first  suggestion  is  that  our  fossiliferous 
Palaeozoic  strata  have  been  folded  and  de- 
nuded repeatedly,  so  that  at  various  different 
ages  their  denuded  edges  have  been  exposed, 
and  the  gas  or  petroleum  which  they  may  have 
contained  has  had  every  chance  of  escaping. 

Judging  from  what  occurs  in  Ohio  and 
Indiana,  we  might  suppose  that  the  Palaeozoic 
rock  most  likely  to  act  as  storage  for  petroleum 
would  be  the  magnesian  limestone  of  Durham, 
but  the  edges  of  this  are  well  exposed;  more- 
over it  is  not  in  itself  fossiliferous. 

The  marl-slate  below  it  frequently  contains 
abundant  fish-remains,  and  below  this  there 
are  the  carboniferous  rocks.  Unfortunately, 
however,  the  magnesian  limestone  lies  uncon- 
formably  upon  the  denuded  edges  of  the  coal 
measures  and  the  carboniferous  limestone  ; 
and  it  is  more  than  likely  that  the  volatile 
hydrocarbons  of  these  rocks  had  escaped  before 
the  magnesian  limestone  was  formed.  Should 
the  magnesian  limestone,  in  its  porous  cavern- 
ous condition,  underlie  much  of  north-east 
Yorkshire,  and  there  be  itself  underlain  by 


beds  which  can  supply  it  with  hydrocarbons,  j 
we  may  perhaps  hope  for  gas  or  petroleum  i 
from  beneath  the  anticlinals  which  traverse 
the  Yorkshire  oolites.  Perhaps  the  gas  said  ! 
recently  to  have  been  discovered  at  Middles- 
borough  comes  from  the  magnesian  lime- 
stone. 

Mr.  G.  H.  Kinahan,  in  a paper  recently  pub-  j 
lished,  says*: — “As  far  as  the  Irish  ordo-  j 
vicians  are  concerned,  there  are  in  these  strata 
more  or  less  like  the  oil  and  gas  rocks  of  Ohio 
ordovicians,  as  in  those  of  county  Cavan. 
Some  of  them  are  so  like  not  only  the  Ohio, 
but  also  some  of  the  Canadian  rocks,  that  in  a | 
paper  on  ‘ Irish  Metal  Mining,’  recently  read 
before  the  Royal  Geographical  Society,  Ireland, 

I suggested  that  trials  for  oil  and  gas  might 
be  made  by  boring.  There  are  also  places 
in  Wexford  and  Wicklow  with  good-looking 
strata.” 

In  North-West  Germany,  as  we  have  seen, 
the  fossiliferous  jnuschelkalk  is  probably  one 
chief  source  of  petroleum  ; this  formation  does 
not  occur  in  England. 

Many  of  the  oolites  of  central  England  are 
very  fossiliferous,  and  porous  beds  interstrati- 
fied  with  impervious  shales  occur  amongst 
them.  Several  instances  have  of  late  years 
occurred  of  saline  water  being  found  in  these 
beds,  and  it  has  been  supposed  that  this  is  due 
to  the  passage  upwards  of  brine  from  the  Trias. 
But  the  constant  association  of  saline  water 
with  petroleum  may  suggest  another  origin  for 
this.  It  may  be,  however,  that  all  the  petro- 
leum and  gas  have  escaped,  and  that  only  the 
saline  water  now  remains. 

The  Sub-Wealden  Boring  in  Sussex(i872 — 5) 
was  favourably  placed  for  discovering  petro- 
leum, if  such  existed  in  that  area.  The  Oxford 
and  Kimeridge  shales  there  are  very  fossil- 
iferous. Between  them  come  calcareous 
sandstones,  of  Corallian  age.  Above  the 
Kimmeridge  clay,  there  are  Portland  sands, 
all  sealed  above  by  impervious  shales  of  the 
Purbeck  series. 

Here,  then,  we  have  fossiliferous  shales  to 
yield  the  petroleum,  and  sandstone  in  which 
it  could  be  stored.  Moreover,  the  site  of  the 
boring  was  purposely  placed  on  the  summit  of 
an  anticlinal.  But  no  petroleum  was  observed. 
Many  beds  of  the  shales,  however,  were  highly 
bituminous,  and  possibly  the  hydrocarbons, 
resulting  from  the  decomposition  of  the  fossils, 
were  there  present. 


*“ Marsh.  (Natural)  Gas,”  “Trans.  Manchester  Geol. 
Soc.,”  vol.  xix.,  p.  121 ; 1887. 
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Conclusion. 

In  glancing  over  the  ground  we  have 
traversed  this  evening,  I am  but  too  well 
sensible  of  the  fact  that  prominence  is  given 
to  some  areas  which  are  now  of  comparatively 
little  value,  whilst  the  great  petroleum  fields 
of  the  world  are  but  briefly  described.  But 
for  this  there  is  some  good  reason.  The 
American  and  Russian  areas  have  been  re- 
peatedly described,  and  full  accounts  of  them 
are  accessible  to  all,  but  information  as  to 
other  districts  is  less  accessible.  Further, 
there  is  some  reason  to  believe  that  these  great 
districts  have  seen  their  maximum  develop- 
ment, and  as  the  use  of  petroleum  is  increasing, 
other  and  less  favoured  fields  will  be  opened 
out.  It  is,  therefore,  of  some  importance  to 
know  under  what  conditions  gas  and  petro- 
leum occur  in  various  districts,  at  present  but 
little  regarded  by  the  world  at  large,  but  which 
may  hereafter  become  of  some  importance. 

Some  misapprehension  exists  as  to  the  dura- 
tion of  the  American  gas  and  petroleum  fields. 
The  production  has  continually  increased,  until 
within  the  last  few  years  ; and  the  diminution 
is  attributed  to  restrictions  upon  the  output.  It 
is,  therefore,  inferred  that  the  oil  fields  show  no 
signs  of  failure.  But  if  we  examine  the  records 
of  the  productive  areas  separately  and  in  detail, 
we  shall  see  that  each  one  has  rapidly 
developed,  and  then  has  slowly  declined. 
Some  which  once  figured  largely  in  the 
statistical  returns  now  add  little  or  nothing  to 
the  total  yield. 

The  increased  production  is  due  to  the  dis- 
covery and  development  of  new  productive 
areas.  This  is  especially  the  case  with  dis- 
tricts of  high-pressure  gas  or  oil,  whereas  low- 
pressure  fields  have  longer  lives.  The  chief 


exception  to  this  rapid  exhaustion  of  high- 
pressure  areas  is  Baku  ; but  even  here  there 
are  said  by  some  to  be  signs  of  exhaustion. 

The  history  of  all  high-pressure  wells  is  sub- 
stantially the  same  : first,  an  enormous  supply, 
and  then  signs  of  brine,  followed  by  an  in- 
creasing quantity,  which  finally  spoils  the  well. 
To  yield  brine,  with  only  a small  proportion  of 
oil,  is  the  final  stage  of  almost  all  high-pressure 
wells.  It  is  true  that  the  small  supply  of  oil  with 
much  brine  may  continue  for  several  years. 

Such  wells  may  pay  in  Germany,  where  there 
is  a protective  duty  on  imported  petroleum, 
but  they  are  at  present  worthless  in  highly 
productive  areas.  The  time  may,  however, 
come  when  even  the  American  Oil  Men  will 
return  to  their  now  deserted  “ pools,”  and  be 
content  with  the  small  production  of  old  wells, 
now  shut  down  and  abandoned. 

The  comparative  permanence  of  low-pressure 
areas  is  a hopeful  sign  for  the  future  of 
petroleum.  What  is  most  wanted  is  a steady 
production,  not  subject  to  enormous  variations 
in  quantity,  and  consequently  in  price.  The 
whole  subject  may  be  fitly  compared  with  the 
production  of  gold  ; the  world  was  startled  by 
the  enormous  yield  of  gold  from  the  alluvial 
deposits  of  California  and  Australia  ; produc- 
tive areas  were  successively  discovered,  which 
flooded  the  market  with  gold,  altering  the 
value  of  the  currency,  and  demoralizing  whole 
communities.  We  now  look  to  a more  steady 
production  of  gold  from  ordinary  reef-mining. 

Similarly  with  gas  and  petroleum,  we  may 
look  forward  to  the  time,  probably  no  distant 
one,  when  the  high-pressure  areas  will  be  ex- 
hausted, and  when  the  world’s  supply  will 
come  from  less  abundant  but  more  permanent 
sources. 


APPENDIX.— Imports  of  Pf.troleum  into  the  United  Kingdom  (Customs  Returns). 


Russia. 

United  States. 

Other  Countries. 

Total. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

1885 

3,649,166 

69,818,127 

402,380 

73,869,673 

1886 

2,708,370 

68,034,623 

508,743 

71,251,736 

1887  

8,305,169 

68,200,028 

885,238 

77,390,435 

1888 

20,867,826 

72,217,660 

1,315,799 

94,401,285 

1889 

3B582,885 

70,739.663 

558,709 

102,881,256 

i8qo 

33,103,280 

70,903,026 

1,174,557 

105,080,863 
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DISCUSSION. 

Mr.  Topley  expressed  his  satisfaction  that  the  son 
of  Mr.  Peter  Le  Neve  Foster,  so  long  the  honoured 
Secretary  of  that  Society,  should  be  Chairman  on 
the  present  occasion,  being,  he  believed,  the  first 
time  he  had  appeared  in  a public  position  since  his 
appointment  as  Professor  of  Mining  at  the  Royal 
College  of  Science. 


Mr.  Boverton  Redwood  said  the  paper  might 
be  divided  under  two  heads — a general  survey  of  the 
geological  conditions  under  which  petroleum  oc- 
curred ; and  secondly,  the  general  conclusions  of 
geologists  in  the  United  States.  In  regard  to  the 
former  division,  he  had  felt  some  disappointment  that 
the  well-known  and  often  quoted  statements,  which 
had  been  so  agreeably  put  forward  that  evening, 
had  not  been  accompanied  by  some  general 
deductions,  which  would  have  formed  an  im- 
portant practical  addition  to  the  knowledge  of 
the  subject.  In  respect  to  the  United  States 
he  thought  that  the  importance  of  the  poten- 
tially petroleum-producing  fields,  other  than  in 
Pennsylvania  and  New  York,  had  been  rather  under- 
estimated ; Ohio  especially,  though  it  was  ad- 
mitted that  the  production  there  had  been  very  large. 
The  conclusions  at  which  he  had  arrived  on  his  last 
visit  to  the  United  States  were  that  there  were 
deposits  there  yet  undeveloped,  and  in  some  cases 
unexplored,  which  would  probably,  if  properly  used, 
prevent  any  serious  decline  in  production  for  cen- 
turies to  come.  Some  years  ago  he  visited  Cali- 
fornia, and  while  agreeing  with  Mr.  Topley  as  to  the 
character  of  the  strata  and  the  effect  it  had  on 
the  yield  of  the  wells,  he  thought  he  had  rather 
under- estimated  the  potential  productiveness  of  the 
country.  He  saw  one  from  which  he  was  in- 
formed that  a yield  of  640  barrels  a day  had  been 
obtained  for  some  five  years,  and  the  aggregate  yield 
of  the  district  was  1,200  barrels  a day.  The  yield, 
therefore,  although  not  very  large,  was  of  local 
importance.  He  could  hardly  think  either,  that 
the  cost  of  drilling  there  was  three  times  as 
great  as  in  Pennsjlvania,  though  no  doubt  the  in- 
clined character  of  the  strata  rendered  the  operation 
more  expensive.  With  regard  to  Canada,  at  the 
time  of  his  visit  he  found  the  average  production  of 
refined  oil,  from  crude,  was  42  per  cent.,  though  a 
somewhat  high  test  was  required  by  law,  and  had 
been  for  some  time.  He  thought  too  little  had  been 
said  of  Peru  as  a source  of  petroleum,  in  the  light  of 
recent  knowledge.  With  regard  to  the  character  of 
the  yield  in  that  country,  only  recently  Dr.  Tweddle 
informed  him  that  he  was  afraid  to  drill  to  any 
considerable  depth,  and  had  only  perforated  the 
outer  crust  of  the  oil-bearing  shale,  because  of  the 
immense  violence  with  which,  at  the  moderate  depth 
to  which  he  had  gone,  the  oil  was  ejected  from  the 
well.  [The  speaker  here  criticised  the  description 
given  of  the  Baku  oil  district.  The  information  thus 
given  is  now  incorporated  by  the  author  in  the  text 


of  his  paper.]  The  salient  characters  of  the  Baku 
fields,  as  a whole,  was  not  only  their  great  productive- 
ness, but  the  regularity  of  the  yield  ; in  oil  miner’s 
language,  there  was  an  extremely  small  number  of 
“ dry  holes,”  and  it  was  hardly  possible  to  drill  a well 
in  the  district  without  getting  a considerable  quantity 
of  oil.  Very  recently  a lower  oil-bearing  formation 
had  been  penetrated  at  a depth  of  1,450  feet,  the 
greatest  depth  before  having  been  about  1,100  feet. 
The  natural  gas  in  the  fire  temple  at  Surakhary 
still  flowed,  for  he  himself  ignited  it  with  a match. 
The  average  depth  of  wells  in  the  Baku  district 
had  recently  been  increased  to  700  feet,  a large 
number  being  over  1,000  feet,  and  the  average 
of  700  feet  was  the  considerable  proportion  of 
those  of  moderate  depths.  The  statement  that 
the  oil  obtained  from  the  deeper  wells  was  as 
a rule  lighter,  was  true  of  some  districts,  but 
not  universally.  A well  in  the  Balakhany  field  of 
only  250  feet,  yielded  a large  quantity  of  very  light 
oil ; and  this  particular  well  lay  quite  outside  the 
line  fixed  by  an  eminent  Russian  geologist,  and  where 
he  said  it  would  be  quite  useless  to  drill.  In  fact,  in 
the  case  of  Baku,  no  very  useful  information  had  been 
obtained  from  geologists.  There  was  another  field, 
which  gave  much  promise,  Gruzino,  near  Vladi- 
kavkaz, which  was  only  150  miles  from  the  railway, 
and  might  ultimately  become  of  great  importance. 
Roumania,  if  properly  developed,  might  become  a 
very  important  source  of  supply,  and  the  geogra- 
phical position  would  facilitate  distribution.  In 
Galicia,  though  the  industry  was  really  as  old  as  in 
the  United  States,  it  was  still  in  its  infancy,  and  a 
very  large  portion  of  the  country  was  still  unde- 
veloped. With  regard  to  the  East,  he  thought  Mr. 
Topley  hardly  appreciated  the  recent  developments 
in  Burmah  ; and  Java,  Sumatra,  and  Borneo  might 
also  be  referred  to.  He  did  not  agree  that  this 
industry  had  reached  its  zenith,  either  in  the 
United  States  or  Russia,  for  in  the  former  there  were 
large  tracts,  known  to  be  petroliferous,  not  ytfc 
developed.  In  the  Balakhany- Saboontchi  field  not 
one  half  the  area  had  yet  been  drilled,  and  in 
Bibi-Eibat  not  more  than  one-tenth ; and,  besides, 
there  was  every  reason  to  believe  that  there  were 
enormous  areas  of  oil-producing  territory  outside 
these  limits.  But,  while  he  could  not  agree 
that  new  sources  should  be  sought,  because  the  old 
ones  were  giving  out,  he  was  quite  of  opinion  that 
every  encouragement  should  be  given  to  the  develop- 
ment of  new  districts,  on  account  of  the  enor- 
mous increase  in  the  application  of  petroleum  to 
industrial  purposes,  and  especially  the  wonderful 
strides  which  were  now  being  made  in  the  use  of 
the  oil  as  liquid  fuel,  and  as  a source  of  illuminating 
gas. 


The  Chairman,  in  proposing  a vote  of  thanks, 
to  Mr.  Topley,  desired  first  to  thank  him  personally 
for  a few  kind  words  he  had  said  with  regard  to 
his  father,  and,  if  he  might  be  allowed,  to  add  a word 
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of  his  own  on  the  same  subject.  He  recollected  the 
time,  some  thirty-nine  years  ago,  when  his  father,  as 
a member  of  the  Council,  before  his  appointment  as 
Secretary,  had  a chief  share  in  establishing  the 
weekly  Journal  of  the  S ociety  of  Arts . He  believed 

his  father  was  the  originator  of  publishing  the  Wed- 
nesday evening  paper,  with  the  discussion  which  fol- 
lowed, on  the  following  Friday;  an  excellent  plan, 
which  had  scarcely  yet  been  adopted  by  any  other 
scientific  society  in  London.  It  was  a matter  of  great 
congratulation  to  himself  that  his  first  appearance  as 
chairman  of  a scientific  meeting  in  London  should 
be  on  the  occasion  of  a paper  by  his  old  pupil  in 
geology,  and  his  friend  and  colleague  on  the  Geological 
Survey,  Mr.  Topley.  Coming  to  the  matter  in 
hand,  it  was  very  necessary  to  appreciate  the 
immense  importance  of  this  petroleum  industry, 
which  had  grown  up  so  gradually,  that  few  realised 
its  magnitude.  The  imports  into  this  country  now 
exceeded  100,000,000  gallons  yearly,  and  the  annual 
value  was  considerably  over  ^2,000,000,  a much 
greater  amount  than  the  value  of  any  mineral  in  this 
country,  except  coal  and  iron  ore.  From  a social 
point  of  view  also,  petroleum  was  most  important. 
In  his  winter  drives  from  the  mines  in  North  Wales, 
passing  through  the  villages,  and  seeing  the  windows 
brightly  lighted  up  by  these  petroleum  lamps,  he  often 
thought  what  a comfort  it  must  be  to  the  cottagers, 
as  compared  to  the  state  of  things  some  years  ago, 
when  they  had  to  depend  simply  on  a home-made 
rushlight.  Petroleum  was  a national  civiliser,  for  if 
the  working-man's  cottage  was  better  lighted  than  it 
used  to  be,  he  would  be  more  likely  to  stay  at  home, 
his  children  would  have  better  opportunities  of  learn- 
ing, and  he  would  be  much  less  likely  to  visit  the 
public  house.  Then  there  were  the  facilities  for 
cooking  to  be  considered,  and,  above  all,  its  indus- 
trial applications.  They  had  also  to  thank  petroleum 
for  great  improvements  in  boring.  The  American 
method  of  boring  by  the  rope  was  one  which  had 
been  practised  for  many  centuries,  but  American 
inventiveness  had  introduced  very  great  improve- 
ments, of  which  we  reaped  the  benefit.  In  drilling 
brine  wells  in  the  Middlesbrough  district,  advantage 
had  been  taken  of  American  machinery,  which  did 
the  work  much  more  cheaply  and  quickly  than  that 
formerly  used,  and  he  was  told  by  the  representative 
of  a large  firm  that  they  had  totally  abandoned  the 
use  of  the  old  plant  for  small  wells.  In  conclusion, 
he  thought  Mr.  Topley  deserved  their  thanks  for  the 
light  he  had  thrown  on  the  geological  portion  of 
the  question,  and  for  the  word  of  warning  he  had 
given  that  the  supply  was  not  inexhaustible. 

The  vote  of  thanks  having  been  passed, 

Mr.  Topley,  in  acknowledging  it,  said  he  did  not 
on  that  occasion  appreciate  the  great  blessing  of 
having  the  paper  printed  on  the  ensuing  Friday,  for 
he  had  been  so  pressed  for  time  in  preparing  his,  that 
he  should  be  very  glad  of  a little  delay  for  revision 


and  amplification.  That  accounted  for  some  of  the 
shortcomings  referred  to  by  Mr.  Redwood,  whom  he 
thanked  for  his  criticisms,  and  for  some  new  points 
he  had  stated,  having  evidently  more  recent  infor- 
mation. The  statistics  he  (Mr.  Topley)  had  given  were 
generally  from  official  sources,  and  this  remark  applied 
to  the  comparative  cost  of  wells  in  California,  which 
struck  him  as  remarkable  when  he  read  it  ; but 
it  was  taken  from  a Government  report.  The  paper 
was  incomplete,  and  many  points  were  omitted, 
or  touched  on  more  briefly  than  they  should  have 
been  ; but  that  arose  from  the  cause  he  had  stated. 
He  was  not  prepared  to  admit,  however,  that  on  the 
main  point  he  wished  to  emphasize,  namely,  the 
varying  geological  conditions  under  which  petroleum 
exists,  there  was  anything  to  alter. 


Correspondence. 


7 HE  DURABILITY  OF  PICTURES  PA  TV  TED 
WITH  OILS  AND  VARNISHES. 

In  the  discussion  on  Mr.  A.  P.  Laurie’s  interesting 
paper  on  the  8th  instant,  I am  reported  to  have  said, 
with  reference  to  refining  linseed  oil  by  exposing  it 
to  light  in  the  presence  of  water,  that  the  unoxidised 
oil  was  heavier  than  water.  The  reverse  is  actually 
the  case,  the  oxidised  or  solidified  oil  being  heavier 
than  water ; the  unoxidised  is  lighter. 

The  matter  is  of  some  importance,  because  several 
of  the  old  Italian  writers  recommend  the  refining 
of  linseed  or  nut  oil  in  this  way  until  no  more 
“mucilage”  is  formed.  As  they  estimate  this 
mucilage  at  50  per  cent,  in  some  cases,  the  substance 
thus  produced  must  have  been  chiefly  oil  in  the  first 
stage  of  oxidation. 

Walter  F.  Reid. 

Fieldside,  Addlestone, 

April  14th,  1891. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 
April  22.  — Sir  Guilford  Molesworth, 
K.C.I.E.,  “ Bimetallism.” 

April  29. — William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.”  Prof.  Silvanus 
P.  Thompson,  D.Sc.,  will  preside. 

May  6. — E.  L.  Fleming,  “ The  Sources  and 
Applications  of  Borax.” 

May  13.— Prof.  J.  J.  Hummel,  “ Fast  and 
Fugitive  Dyes.”  Sir  Owen  Roberts,  Treasurer 
of  the  Society,  will  preside. 
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Foreign  and  Colonial  Section. 

Tuesday  afternoon,  at  Half-past  Four 
o’clock  : — 

April  21. — Sir  Thomas  Wade,  G.C.M.G., 
K.C.B.,  “China.” 

Tuesday  evening,  at  Eight  o’clock  : — 

May  5. — Captain  J.  Buchan  Telfer,  R.N., 
“ Armenia.” 

Tuesday  afternoon,  at  Half-past  Four 
o’clock : — 

May  26.— C.  S.  Wilkinson,  F.G.S.,  “The 
Mineral  Resources  of  New  South  Wales.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

April  30.— Col.  J.  O.  Hasted,  R.E.,  “ The 
Perriar  Irrigation  Project,  Madras  Presidency.”  The 
Right  Hon.  Sir  Montstuart  Grant-Duff, 
G.C.S.I.,  C.I.E.,  will  preside. 

May  14. — Thomas  Wardle,  “Description  of 
the  Growing  Uses  of  Tussur  Silk  in  the  European 
Textile  Manufactures.” 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon.  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  12.-— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

Lecture  II. — April  20. — Education  of  nature — 
Preliminary  studies — Avoidance  of  symbolic  plants 
— Choice  of  normal  plants — Clearness  in  com- 
position— Avoidance  of  artificiality. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  20  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Hugh  Stannus,  “The  Decorative  Treatment  of 
Natural  Foliage.”  (Lecture  II.) 

Chemical  Industry  (London  Section),  Rurlington- 
house,  W.,  8 p.m.  Mr.  W.  P.  Rix,  “ Stoneware 
and  its  Application  to  Chemical  Apparatus.” 
Surveyors,  12,  Great  George-street,  S.W.,  8 p.m. 

Mr.  Arthur  Vernon,  “ Estate  Fencing.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Medical,  ir,  Chandos-street,  W.,  8£  p.m. 


Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 

Victoria  Institute,  iA,  Adelphi-terrace,  W.C.,  8 p.m. 
Surgeon-General  Gordon,  “ Notes  on  Philosophy 
and  Medical  Knowledge  in  Ancient  India.” 

Tuesday,  April  21. ..SOCIETY  OF  ARTS,  John-street*  I 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  I 
Section.)  Sir  Thomas  Wade,  “ China.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  , 
Mr.  J.  Scott  Keltie,  “The  Geography  of  Africa.” 
(Lecture  IV. ) 

Civil  Engineers,  25,  Great  George-street,  S.W 
8 p.m.  Discussion  on  Mr.  R.  E.  B.  Crompto  ’s  I 
paper,  “ The  Cost  of  the  Generation  and  Distribu 
tion  of  Electrical  Energy.” 

Statistical,  School  of  Mines,  Jermyn-street,  S.W. 

7!  p.m.  Dr.  J.  Charles  Steele,  “ The  Charitable  I 
Aspects  of  Medical  Relief.” 

Pathological,  20,  Hanover-square,  W.,  8£  p.m. 

Zoological,  3,  Hanover-square,  W.,  8j  p.m.  1.  Mr.  I 
E.  T.  Newton,  “ A Skull  of  Trogonthcrium  cusnti  t I 
from  the  Forest  Bed  near  Cromer.”  2.  Mr.  H. 

Elwes,  “ Butterflies,  collected  by  Mr.  W.  Doherty  I 
in  the  Naga  and  Karen  Hills,  and  at  Perak”  (Pait 
I.).  3.  Mr.  J.  J.  Lister,  “ The  Birds  of  the  Phoenix  I 
Islands,  Pacific  Ocean.” 

Wednesday,  April  22... SOCIETY  OF  ARTS,  John-street,  I 
Adelphi,  W.C.,  8 p.m.  Sir  Guilford  Molesworth,  | 
“ Bimetallism.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Prof. 

T.  G.  Bonneyand  Alaj  or- General  C.  A.  McMahon, 
“Results  of  an  Examination  of  the  Crystalline 
Rocks  of  the  Lizard  District.”  2.  Mr.  F.  Rutley 
“A  Spherulitic  and  Perlitic  Obsidian  from  Pilas 
Jalisco,  Mexico.” 

Botanic,  Inner  Circle,  Regent”s-park,  N.W.,  2 p.m 
Second  Spring  Exhibition. 

United  Service  Institution,  Whitehall-yard,  S.AY, 

3 p.m.  Air.  G.  Quick,  “ Heavy  Guns  and  Heavy 
Shells,  versus  Light  Guns  and  Light  Shells,  with 
some  remarks  on  the  Armaments  of  H.AI.  Ships 
Victoria , Sans  Pariel,  and  Benbow. 

Thursday,  April  23  ...  Royal,  Burlington-house,  W.,  4J 
p.m. 

Antiquaries,  Burlington-house,  W.,  2 pm.  Annual 
Aleeting. 

Camera  Club,  Charing- cross-road,  W.C.,  8g  p.m. 
Mr.  Frank  Howard,  “ Photography  in  Bye  Paths 
and  Field  Lanes.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Dewar,  “ Recent  Spectroscopic  Investiga- 
tions.” 

Electrical  Engineers,  25,  Great  George-street, 
S.W.,  8 pm. 

Friday',  April  24. ..United  Service  Inst.,  Whitehall-yard, 
S.W.,  3 p.m.  Lieut.  E.  P.  Girouard,  “ The  L'se 
of  Railways  for  Coast  and  Harbour  Defence.” 

Roj'al  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Aleeting,  9 p.m.  Rev.  Canon  Ainger, 

“ Euphuism  : Past  and  Present.” 

Civil  Engineers,  25,  Great  George-street,  S.W... 
p.m.  (Students’  Aleeting.)  i.  Air.  A.  Sealy 
Allin,  “ A New  Type  of  Water-Motor.”  2.  Air. 

H.  Evington,  “ Hydraulic  Power,  as  Applied  to 
Pressing-  Alachinery.’  ’ 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Saturday,  April  25  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  Silvanus  Thompson,  “The 
Dynamo.”  (Lecture  III.) 

North-East  Coast  Institution  of  Engineers  and 
Shipbuilders,  the  Athensenum,  West  Hartlepool,  7 g 
p m.  1.  Air.  H.  Gray,  “ Water-  gauge  Fittings  for 
Steam  Boilers.”  2.  Paper  by  Air.  J.  Petree. 

Botanic,  Inner  Circle,  Regent‘s-park,  N.W.,  3I  p.m. 


April  24  1891.3 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


439 


fffjtirnal  of  the  ^onetu  of  girts. 

‘No.  2,005.  Vol.  XXX] X 
* 

FRIDAY, ; APRIL  24,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , fohn-street,  Adelpht,  London , V/.C. 


NOTICES. 


CANTOR  LECTURES. 

The  second  lecture  of  the  course  on  “The 
Decorative  Treatment  of  Natural  Foliage/’ 
was  delivered  by  Mr.  Hugh  Stannus,  on 
Monday  evening,  20th  instant.  The  lecturer 
showed  how  it  was  possible  to  educate  nature 
so  that  the  foliage  might  be  made  to  fill  up  the 
required  spaces  in  the  pattern,  and  be  adapted 
to  the  designer’s  purpose.  He  laid  great  stress 
on  the  importance  of  clearness  in  composition, 
and  pointed  out  by  means  of  diagrams  how 
this  end  might  be  attained,  and  how  artificiality 
was  to  be  avoided. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday  evening,  April  14th;  T.  Arm- 
strong in  the  chair. 

The  paper  read  was  — 

DECORATIVE  PLASTER -WORK  : 
MODELLED  STUCCO-WORK. 

By  George  T.  Robinson,  F.S.A. 

Excepting  to  a few  of  my  audience,  I am 
afraid  the  title  of  my  paper  this  evening  will 
appear  a non  sequitur , for  the  plaster-work 


which  has  been  done  during  the  present  century 
can  scarcely  be  called  decorative,  nor  does  it 
apparently  come  within  the  scope  of  the  Section 
for  Applied  Art  of  this  Society.  Quite  recently, 
however,  there  has  been  an  attempt  made  to 
resuscitate  it,  and  redeem  its  character ; and 
no  longer  does  the  architect  consider  a cornice 
of  “so  many  inches  girth,  with  three  enrich- 
ments to  be  selected  by  the  architect,”  or  “a 
centre-flower,  so  many  inches  in  diameter,  of 
approved  design,”  all  that  he  need  trouble 
about  specifying  for  decorative  plaster-work. 
It  is  with  the  hope  of,  and  in  the  endeavour  to 
further,  this  redemption  of  a fine  old  art  from 
the  decadence  into  which  it  has  so  deeply 
fallen,  that  I venture  to  ask  you  to  listen  to 
me  to-night,  however  uncongenial  the  title 
of  my  paper  may  seem  to  be. 

The  art  of  the  plasterer  has  been  no  mean 
one.  It  dates  from  the  best  periods  of  an- 
tiquity, and  I purpose  to  show  you  how  that 
great  artists  have  been  great  decorative  plas- 
terers in  their  day  ; and  though  their  names 
are  familiar  to  you  in  other  walks  of  art,  yet 
to  their  contemporaries  they  were  equally  cele- 
brated for  their  works  in  this  now  neglected 
and  ignorantly  despised  material.  Of  its 
redemption  I have  tangible  ground  for  hope. 
Our  departmental  schools  of  art  are  turning 
out  annually  a very  large  number  of  men,  in- 
structed, to  a certain  degree,  in  the  craft  of 
modelling.  Naturally,  they  yearn  for  great 
things,  have  visions  towards  marble,  but  too 
soon  they  find  that  these  visions  dissipate,  and 
their  yearnings  are  in  vain.  The  great  things 
they  would  do  do  not  come  to  them,  and 
disheartened,  they  gravitate  into  disappointed* 
“modellers  for  the  trade,”  deprived  even  of 
the  ambition  of  individuality  ; for  we  have  lost 
that  branch  of  art  which  fed  and  educated  so- 
large  a number  of  the  practisers  of  the  plastic 
art  in  olden  times,  and  the  largeness  and 
breadth  of  design  which  was  then  acquired  by 
decorative  work  has  been  killed  by  the  neces- 
sity of  the  small  highly  wrought  detail  the 
“modeller  to  the  trade”  is  now  forced  to- 
consider  the  end  and  aim  of  his  craft.  It  is 
then  on  their  behalf,  as  well  as  on  account  of 
the  intrinsic  interest  of  the  subject,  that  I now 
address  myself  to  my  subject  and  to  you. 

In  the  first  place,  then,  let  us  consider 
what  we  mean  by  the  term  plaster.  The  term 
itself  is  a somewhat  confused  one,  vernacularly 
embracing  two  very  different  things  : one,  the 
ordinary  plaster  of  our  walls — a finer  kind  of 
mortar,  which  I shall  henceforward  call  stucco  j 
the  other,  plaster  of  Paris,  of  which  casts  are 
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made.  Stucco  has  for  its  base  the  ordinary 
carbonate  of  lime,  generally  the  burnt  lime- 
stone or  chalk  of  our  rocks  and  hills.  Plaster 
has  for  its  base  sulphate  of  lime,  prepare} 
for  use  by  burning  gypsum  or  alabaster. 
The  action  of  these  two  forms  of  lime  is  very 
different,  but  it  will  suffice  for  present  purposes 
to  say  that  stucco  sets,  or  becomes  hard, 
slowly,  whilst  plaster  sets  very  rapidly.  Stucco, 
when  good,  resists  the  action  of  the  weather, 
and  can  be  washed.  Plaster,  even  of  the  best, 
perishes  by  exposure,  and  cannot  be  washed. 
You  can  model  in  stucco  direct  ; plaster  you 
must  model  for,  in  clay  or  other  plastic  material, 
and  then  cast  in  plaster,  so  that  your  labour 
is  direct  and  single  in  the  first  and  two-fold 
in  the  latter  case.  These  two  qualities  have 
led  to  their  differing  use.  I am  now  general- 
ising. There  are  special  variations  which  I 
shall  not  be  able  to  touch  upon  this  evening, 
but  I want  you  to  carry  this  distinction  between 
stucco  and  plaster  in  your  mind,  so  as  to  avoid 
confusion. 

The  properties  of  both  stucco  and  plaster 
were  well  known  to  the  ancients,  but  as  the 
full  knowledge  of  that  of  stucco  was  arrived  at 
very  early,  whereas  that  of  plaster  did  not 
reveal  itself  until  comparatively  modern  times, 
I shall  confine  myself  this  evening  to  the  con- 
sideration of  stucco  alone. 

Stucco  is,  as  I have  told  you,  a superior 
kind  of  mortar,  but  both  it  and  mortar  were 
much  more  carefully  compounded  in  the  best 
'days  of  ancient  art  than  they  are  now.  The 
dime  was  very  carefully  selected,  carefully 
'burnt  with  wood,  very  slowly  slacked — and 
that  a long  time  before  using  it— and  very 
carefully  mixed  with  sand,  or  even  marble 
dust ; and,  in  the  old  mode  of  preparing  it, 
there  were  two  important  ingredients,  of 
which  we  have  become,  not  economical,  but 
parsimonious,  time  and  care.  Vitruvius,  who 
wrote  on  architecture  about  2,000  years  ago, 
gives  minute  and  careful  instructions  as  to  its 
preparation  ; and  so  good  was  the  stucco  of 
those  days,  and  so  hard  and  smooth  did  it  set, 
that  he  records  the  use  of  it,  when  polished, 
for  mirrors  ; and  I have  seen  stucco  that  had 
been  laid  on  centuries  before  he  wrote,  which 
was,  even  when  I saw  it,  in  better  condition, 
and  less  time  and  weather-worn  than  the 
marble  which  was  placed  alongside  it ; and 
even  at  Mycenae  the  stucco  used  in  archaic 
■times  yet  exists. 

This  was  the  stucco  for  walls  and  plain  sur- 
faces to  which  painting  was  generally  applied. 
Seeing,  then,  that  the  Greeks  knew  so  well  the 


properties  of  stucco,  and  that  so  carefully 
prepared  and  eminently  plastic  a material 
could  be  readily  modelled  into  relief  ornament, 
it  is  but  natural  to  suppose  that  they  used  it  in 
such  manner.  Unfortunately,  of  this  we  have 
no  direct  evidence.  Nor  is  this  greatly  to  be 
wondered  at,  for  not  a vestige  of  the  private  or 
public  buildings  of  the  palmy  days  of  Greece 
is  extant,  save  only  the  bare  broken  skele- 
tons of  their  temples,  and,  of  course,  in  these 
the  ornaments  and  decorations  would  be  of 
the  costliest  and  most  valuable  materials.  But 
that  stucco  reliefs  were  used,  even  in  the 
temples,  is  evident,  for  Pausanias,  who  wrote 
about  A.D.  174,  says  that  he  saw  in  the  roof 
of  the  Temple  of  Diana  at  Stymphalus,  figures 
of  the  Stymphalides,  or  the  harpies,  which 
were  of  stucco  or  of  wood,  he  could  not  deter- 
mine which,  but  conjectured  of  wood.  Still, 
the  fact  that  stucco  suggested  itself  to  him  as 
one  of  the  probable  materials,  points  to  its 
general  use  ; for  though  I cannot  produce  any 
direct  evidence,  or  name  extant  remains  of 
Greek  stucco  modelling,  yet  this  is  by  no 
means  evidence  for  its  non-existence. 

Those  despoilers  of  Greece,  the  Romans, 
carried  off  the  artistic  treasures  of  Greece  to 
adorn  Rome,  and  with  them  they,  in  all  proba- 
bility, carried  the  art  of  the  decorative  stucco 
worker.  It  is,  therefore,  as  an  Italo-Greek  art 
that  we  actually  knowr  what  ancient  stucco  deco- 
ration was.  In  the  South  Kensington  Museum 
are  several  filaqites  of  it,  executed  with  great 
freedom  and  spirit,  in  some  of  which  the 
red  terra  cotta  tile,  which  forms  their  base, 
plays  an  important  background  to  the  cameo- 
like treatment  of  the  modelled  stucco  work  ; 
and  though  these  may  probably  not  be  anterior 
to  the  first  century  of  the  Christian  era,  they 
show  an  ability  and  dexterity  of  manipulation 
which  must  have  been  begotten  by  long 
experience. 

At  Pompeii  there  are  abundant  records  of 
its  use,  some  of  the  work  being  in  very  low 
relief,  as  on  the  tomb  of  Scaurus,  which  was 
painted  and  gilded,  and  was  not  much 
more  prominent  than  Chinese  lacquer  work. 
Nothing,  however,  of  very  high  artistic  quality 
has  been  found  there.  But  then  Pompeii  was 
only  a sort  of  Margate  to  Rome,  nor  should 
we  seek  at  our  Margate  for  the  finest  19th 
century  decorative  art.  When  we  come  to 
Baise,  which  was  a more  opulent  place,  the 
stucco  decorations  were  of  much  finer  cha- 
racter. Unfortunately,  none  of  these  are  now 
left,  though  so  late  as  Winckelmann’s  time, 
that  is  to  say  about  1750,  there  was  much  still 
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existing  ; virtuosi  and  earthquakes  have  since 
then  destroyed  them  all. 

Naturally,  it  was  in  Rome  itself  that  this 
popular  art  was  more  excellently  practised, 
though  of  course  there  is  now  very  little 
evidence  of  it  remaining.  What  it  was  in  the 
first  century  may,  however,  be  seen  by  the  frag- 
ments which  were  discovered  in  making  the 
excavations  for  the  canalisation  of  the  Tiber, 
in  the  neighbourhood  of  the  Farnesina.  These 
embrace  a series  of  panels  surrounded  by  a 
double  row  of  “ egg-and-tongue  ” mouldings, 
and  filled  with  figures  of  winged  victories  and 
genii,  with  occasionally  larger  subjects.  One 
of  the  larger  subjects,  a Bacchic  sacrifice,  I am 
enabled  to  show  you  on  a larger  scale,  from 
which  you  will  see  that  this  early  stucco  work 
is  of  exquisite  beauty,  equal  to  the  finest 
sculpture  in  its  execution,  and  as  pure  in 
design  as  though  it  were  for  the  costliest  gem 
engraving.  It  would  be  impossible  to  over- 
value the  lesson  this  teaches,  that  no  matter 
how  simple  the  material,  the  art  enshrined  in  it 
should  be  the  best  the  artist  can  give.  The 
margins  and  friezes  outside  these  panels  have 
running  ornaments  of  chimera  and  other 
grotteschi , of  most  delicate  work.  Casts  of 
some  of  these  fragments,  I am,  by  the  kind- 
ness of  the  authorities  at  South  Kensington, 
enabled  to  exhibit  to  you  this  evening,  as 
well  as  some  photographs  of  them  as  they 
were  found.  You  will  find  them  very  well 
worth  your  careful  examination,  and  will 
observe  how  eminently  Greek  they  are  in 
delicacy  and  style.  Such  art  as  this,  which 
dates  from  the  first  half  of  the  first  century  of 
our  era,  could  not  then  have  been  acquired  in 
Rome,  it  could  not  have  been  attained  to  without 
long  experience;  its  expression  bespeaks  the 
country  of  its  origin,  and,  in  my  opinion,  re- 
moves much  doubt  from  the  somewhat  un- 
certain evidence  of  the  use  of  modelled  stucco 
work  by  the  great  artists  of  Greece.  These  frag- 
ments are  very  precious  to  us,  as  they  are 
almost  all  we  have  of  so  early  a date,  but  there 
did  exist  others  which  in  the  early  part  of  the 
1 6th  century  played  a most  important  part  in 
the  revival  of  this  branch  of  art,  which  naturally 
in  the  decadence  of  Rome,  and  the  barbarism 
which  followed  it,  passed  into  the  limbo  of  for- 
gotten things. 

Its  resurrection  was  thus.  When,  in  1488, 
Giovanni  de  Medici  was  created  a Cardinal  at 
the  early  age  of  13,  his  father  Lorenzo  the  Mag- 
nificent wrote  him  a letter  of  advice  as  to  his 
future  conduct : “Do  not  array  yourself,  said  he, 
in  silk  and  jewels  ; such  things  are  not  for  you, 


but  the  collection  of  objects  of  antiquity  and 
rare  books  beseem  you  better.”  The  Cardinal 
bettered  this  instruction,  and  in  seeking  for 
sculpture  of  classic  times  made  excavations 
amongst  the  ruins  of  the  Golden  House  of 
Nero,  or  as  it  was  then  called  the  Baths  of 
Titus  ; he  was  rewarded  by  some  statues,  but 
for  our  purpose  he  made  a more  important 
discovery  in  the  rooms  of  this  buried  treasure 
house.  These  abounded  with  paintings,  and 
were  largely  adorned  with  stucco  work  of  fine 
quality,  both  as  regards  design  and  material. 
With  the  jealousy  of  a collector  the  Cardinal 
guarded  his  treasure  trove  from  the  public 
gaze,  admitting  but  few  into  his  new-found  mine, 
but  amongst  those  whom  he  did  admit  were 
Raffael  and  his  assistant,  Giovanni  da  Udine. 
The  admiration  of  these  two  artists  was  so 
greatly  excited  by  what  they  saw  that  they 
accorded  to  it  the  sincerest  flattery,  that  of 
imitation,  and  Giovanni,  struck  by  the  stucco 
work, the  like  of  which  hehad  never  beforeseen, 
set  to  work  and  strove  to  reproduce  it.  His 
struggles,  to  revive  the  old  composition  were, 
after  many  experiments,  crowned  by  success, 
for  whether  by  intuition  or  by  reading,  or  by 
the  survival  of  tradition,  he  at  last  hit  upon  the 
composition  given  by  Vitruvius — white  lime 
mixed  with  marble  dust,  and  announced  that 
he  had  rediscovered  il  vero  stucco  antico. 
Raffael  was  so  pleased  with  this  result,  that  he 
placed  the  ornamental  details  of  the  decora- 
tion of  the  Loggie  of  the  Vatican  in  Gio- 
vanni’s care,  the  Loggie  being  the  first  work 
the  Cardinal  commissioned  him  to  execute, 
after  his  own  election  to  the  Papal  Chair  under 
the  title  of  Leo  X.  in  1513. 

Not  that  working  in  stucco  was  then  un- 
known. It  seems  to  have  been  practised  at 
all  times  when  art  was  cared  for ; but  the 
secret  of  the  old  white  stucco  duro  had  been 
lost,  and  stucco  was,  therefore,  relegated  to 
less  important  sculpturesque  works.  As  such  it 
had  long  been  used  by  the  artists  of  Florence. 
Donatello,  who  lived  between  1383  and  1466, 
practised  it  frequently,  making  many  experi- 
ments in  composition,  using  pounded  brick 
and  glue  with  his  stucco,  achieving  a result 
so  like  terra  cotta  (without  the  risk  of  firing), 
that  some  of  his  stucchi  now  pass  as  terra 
cottas.  There  is  a group  of  the  “ Entomb- 
ment” over  the  door  of  the  Sacristy  of  St. 
Antonio  of  Padua,  called  a terra  cotta,  but 
which,  I am  informed,  is  really  a stucco.  It 
is  inlaid  with  Jlaques  of  marble  and  tesserce 
in  mosaic,  additions  easily  pushed  into  stucco, 
but  not  so  easily  fitted  into  terra-cotta  ; and  it 


442 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


\_April  24,  1891. 


is  extremely  probable  that  more  careful  exam- 
ination would  prove  many  other  of  his  so-called 
terra  cottas  to  be  stucchi.  In  acknowledged 
stucco  are  four  medallions  by  him  of  the  evan- 
gelists in  the  Sacristy  of  SanLorenzo, in  Florence, 
of  which  you  will  find  photographs  on  the  walls. 
There  is,  in  the  South  Kensington  Museum,  a 
lar gz  plaque  of  stucco  attributed  to  him,  of  a 
Virgin  and  Child,  but  to  which  I am  inclined 
to  give  an  earlier  date  and  class  it  as  a work 
of  the  Pisan  school,  quite  early  in  the  15th 
century.  In  the  Old  Masters  Exhibition  of 
1888  (No.  21),  we  had  a fine  coloured  stucco  of 
the  same  subject  by  Donatello,  and  many 
similar  ones  attributed  to  him  exist  in  con- 
tinental collections.  There  was  also  there 
another  of  the  Holy  Family  (No.  5),  a replica 
of  the  marble  bas-relief  at  St.  Petersburg,  and 
several  other  15th  century  stucchi  which  I 
daresay  live  in  the  memory  of  those  of  you 
who  care  for  these  things.  Most  of  these  were 
highly  coloured,  for  almost  all  sculptures  at 
that  date  were  so  treated  ; and  you  will  find  in 
the  South  Kensington  Museum  many  which 
yet  retain  their  painted  decoration  ; but  alas  ! 
more  have  suffered  from  the  hands  of  the 
scraper  at  the  time  when  it  was  supposed 
painting  applied  to  sculpture  was  a barbarism 
and  a heresy.*  One  very  intere sting  plaque  in 
the  South  Kensington  Museum  exhibits  the 
evidence  of  the  lingering  of  the  Gothic  feeling. 
This,  a relief  of  the  Virgin  and  Child  seated 
under  a canopy  and  surrounded  by  angels, 
whilst  the  Eternal  Father  gives  his  blessing 
from  above;  the  frame  is  panelled  with  tracery 
work,  of  late  14th  century  character,  and  it  is 
probably  earlier  than  the  date  1430  attributed 
to  it ; and  there  are  many  others  in  the 
Museum  which  I advise  the  student  to  care- 
fully study.  One  of  these  bassi-relievi , with 
its  coloured  and  gilded  decoration,  I am 
enabled  to  show  you  here  this  evening.  It  is  a 
cast  from  a marble,  probably  by  Rossellini, 
and  is  of  the  most  tender  and  beautiful  cha- 
racter. It  is  true  it  is  not  in  stucco,  but  in 
plaster ; but  in  all  other  respect  is  a charming 
representative  of  this  very  beautiful  phase  of 
plastic  art. 

It  was  evidently  a custom  of  the  sculptors 
of  the  15th  century  to  publish  replicas  of 
their  works  thus  decorated,  and  amongst  the 
stucchi  and  gessi  remaining  to  us,  we  no  doubt 
have  records  of  works  in  marble  now  lost. 

* An  exceeding  useful  and  learned  monograph  on  “ La 
Polychromie  dans  la  Statuaire  du  Moyen  Age  et  de  la 
Renaissance,”  n which  these  coloured  stucchi  are  referred  to, 
was  published  by  M.  Louis  Courajod,  Professor  of  Sculpture, 
at  the  Louvre.  (Paris,  1888.) 


Again,  it  was  much  used  by  artists  for 
modelling  the  first  studies  for  works  intended 
to  be  executed  in  marble,  bronze,  or  other 
materials  ; and  in  South  Kensington  Museum 
you  will  find  studies  in  stucco  by  Della  Robbia 
and  Gian.  Bologna.  Benvenuto  Cellini  tells 
us  that  he  modelled  his  celebrated  “ morse,’ ’ 
or  cope-cla5.p,  for  Pope  Clement  VII. — an 
elaborate  piece  of  goldsmith’s  work — in  white 
stucco  on  a piece  of  slate.  It  was  “ as  big  as 
a little  trencher.”  A figure  of  the  Eternal 
Father  occupied  the  centre,  under  whose  flow- 
ing mantle  the  hierarchy  of  heaven  crowded. 
So  you  see  stucco  could  be  worked  to  the 
highest  degree  of  finish,  and  on  the  smallest 
scale. 

These  stucchi  were  all  portative  decorations, 
intended  chiefly  as  shrines  for  house  altars  or 
private  oratories,  and  are  all  in  grey  stucco, 
coloured,  or  had  been  coloured,  and  were 
executed  before  Giovanni  had  revived  the  white 
stucco  duro  of  classic  times.  What  this  grey 
stucco  was  composed  of  we  learn  from  a receipt 
given  in  the  Marciana  MS. — the  which,  as 
giving  us  both  the  earlier  and  later  com- 
position, is  doubly  interesting.  It  is  described 
as  having  been  “ tried  by  Master  Jacopo  di 
Monte  S.  Savino,  the  sculptor,”  thus,  “Admir- 
able stucco  for  making  and  modelling  figures 
and  for  colouring  them,  and  it  resists  water.” 

“ Take  of  finely  powdered  travertino  lb  v,  and  if 
you  would  have  it  finer  and  more  delicate,  take  fine 
marble  instead  of  travertino,  and  lb  ii  of  slaked  lime 
mix  them  together  with  water,  and  stir  and  beat 
them  together  like  a fine  paste,  and  execute  what 
you  please  with  it,  either  by  forming  it  with  your 
hands,  or  in  moulds,  and  dry  it  in  the  shade.  And 
if  you  wish  to  colour  it  white,  when  the  work  is  dry 
enough  to  be  tolerably  firm,  but  not  quite  dry,  grind 
white  lead  with  water,  in  the  same  way  as  colours 
are  ground,  and  flour  of  sifted  lime,  and  apply  it  with 
a pencil,  and  it  will  be  very  white,  and  effectually 
resist  water.  And  if  you  wish  to  colour  it  with  other 
colours,  let  the  work  be  perfectly  dry,  and  then  colour 
it ; but  these  colours  will  not  resist  the  water  like 
the  white,  because  they  do  not  incorporate  so  well 
with  the  material  of  which  the  work  is  composed. 
If,  then,  you  wish  the  colours  to  resist  water,  apply 
on  the  above-mentioned  composition  (which  is  to  be 
used  in  the  manner  described),  and  paint  it  with  oil 
colours.  You  may  also  colour  the  stucco  with 
colours  ground  up  dry,  but  these  will  not  be  so 
bright  as  if  they  were  applied  afterwards.” — Mrs. 
Merrifield,  “ Ancient  Art  of  Painting,”  vol.  ii., 
p.  638. 

It  must  not  be  supposed  that  these  plaques 
were  always  of  religious  subjects,  as  we  have 
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many  records  of  mythological  and  domestic 
scenes,  and  portraits  modelled  in  relief ; but 
the  greater  care  and  veneration  shown  to  the 
former  was  not  always  bestowed  upon  these. 
Their  allusions  passed  away,  the  personages 
forgotten,  and  they  became  neglected  and 
destroyed.*  Nor  were  reliefs  alone  done  in 
stucco.  There  is  in  the  South  Kensington 
Museum  (7628)  a portrait  bust  to  the  hips, 
modelled  entirely  in  the  round ; and  Alfonso 
Lombardi,  who  made  many  portrait  medal- 
lions—amongst  others,  that  of  the  Emperor 
Charles  V.  (modelled  from  the  life,  whilst 
Titian  painted  his  portrait  at  Bologna)— 
also  executed  a large  group  in  the  round  of 
the  “ Death  of  the  Virgin  ” (1559),  de  mistura 
e di  stucco  motto  forte , still  existing  in  the 
Church  of  Sta.  Maria  della  Vita,  at  Bologna, 
which  so  won  the  admiration  of  Michael 
Angelo,  that  he  exclaimed,  “Si  questa  terra 
diventano  marmore  guai  alle  statue  antiche.” 
There  is  also,  by  him,  a large  group  of  “ Her- 
cules and  Hydra,”  modelled  in  the  round,  in 
the  Palazzo  Publico  of  the  same  city.  Many 
other  stucco  statues  of  his  exist,  for  notwith- 
standing that  he  wrought  ably  both  in  marble 
and  in  bronze,  he  seemed  to  prefer  the  more 
rapid  result  attained  by  stucco,  and  as  says 
Vasari,  “ esercito  1’arte  piu  per  piacere  e per 
una  certa  vanagloria.” 

All  these  were  executed  in  the  grey  stucco, 
and  were  in  all  probability  coloured,  or  at 
least  whitened,  as  Sansovino  prescribes.  There 
was  also  an  architectonic  employment  of  this 
grey  stucco,  used  for  external  work.  Torre- 
giano  did  some  at  the  Torre  del  Borgia,  just 
before  he  broke  Michael  Angelo’s  nose,  and 
fled  to  England  ; but  Bramante  (1444-1514)  is 
described  by  Vasari  as  being  the-  inventor  of 
this  application,  using  “una  mistura  de  calce  ” 
for  his  friezes  and  foliage  ; and  we  know  from 
designs  still  existing  that  the  house  he  built 
in  1513  for  his  nephew  Raffael  da  Urbino 
was  decorated  with  garlands  and  medallions 
of  stucco  work  in  high  relief,  then  considered 
“ una  cosa  molto  bello  ed  invenzione  nuovo,” 
so  that  may  serve  as  an  available  date  for  its 
external  use.  Raffael’s  house  stood  in  the 
way  of  the  great  colonade  in  front  of  S.  Peter’s 
at  Rome,  and  was  for  this  reason  pulled  down 
in  1616.  Indeed,  the  enormous  amount  of  de- 
corative work  which  had  to  be  done  at  the 

* There  is  in  the  Sauth  Kensington  Museum  an  interesting 
male  head,  placed  in  shell-formed  disc,  evidently  taken  from 
a cast  after  death,  the  female  companion  head  is  in  the 
Louvre,  and  an  engraving  of  it,  together  with  much  inter- 
esting information  on  these  mortuary  stucchi,  will  be  found 
in  M.  Louis  Courajod’s  “ Sculpture  Funeraire,”  Paris,  1882. 


commencement  of  the  sixteenth  century  de- 
manded some  speedy  means  of  execution,  and 
the  revival  of  stucco  was  the  consequence  ; 
but  the  great  impetus  given  to  stucco  by 
Giovanni’s  re-discovery  of  the  hard  white 
stucco  (“  stucco  duro  ” as  it  was  thenceforth 
called),  and  its  use  in  the  Vatican  was  really 
the  commencement  of  the  new  history  of  this 
re-invented  art  for  internal  decoration.  The 
Loggie  formed  its  cradle,  Leo  X.  and  Raffael 
were  its  sponsors.  With  this  distinguished 
introduction  into  the  art-world  it  had  an  easy 
career  marked  out  for  it,  and  its  course  was 
smooth  as  it  was  long.  All  the  artists  engaged 
at  the  Vatican  looked  kindly  upon  it.  Giovanni 
da  U dine  worked  from  1 5 1 4 to  1 5 1 9 at  the  V atican 
as  Raffael’s  superintendent  of  stucco  mould- 
ing and  arabesque  painting,  or,  as  it  was  then 
called  grottesque  painting,  having  had  its 
revival  from  those  exhumations  from  the  under- 
ground grotte  of  which  I have  before  spoken. 
These,  the  facade  of  the  Palazzo  dell  Aquilia, 
the  Farnesina,  and  all  the  other  decorative 
works  where  Raffael  as  architect  was  engaged, 
occupied  him  until  the  death  of  his  master  on 
April  5,  1520.  A glimpse  of  what  Giovanni’s 
work  at  the  Loggia  of  the  Vatican  was 
will  be  caught  from  the  engravings  of  Volpato 
from  which  two  groups  of  pilasters  hang  on 
the  wall.  These  are  in  groups  of  three,  the 
centre  one  being  painted,  whilst  the  two 
lateral  ones  are  filled  with  stucco-duro  medal- 
lions in  relief;  some  very  hurriedly  and  sur- 
reptitiously taken  casts  of  these  latter  exist  in 
the  South  Kensington  Museum,  useful  only  as 
a matter  of  scale,  but  do  not  show  the  beauty 
and  delicacy  of  the  work.  In  one  of  these 
groups  shown  on  the  wall,  the  painted  panel  is 
by  Giovanni  da  Udine  ; so  painting  and  stucco 
work  are  both  his.  In  the  other,  the  painting 
is  by  Pierino  del  Vaga.  Of  these  groups 
of  pilasters  there  are  no  less  than  twenty- 
six,  containing  about  five  hundred  different 
stucchi  painted  as  camei,  or  relieved  with 
gilding,  and  as  the  vaultings  which  unite  these 
are  often  embellished  with  similar  reliefs, 
frequently  on  a much  larger  scale,  some  idea  of 
the  magnitude  of  Giovanni’s  work  in  this  first 
attempt  to  revive  the  lost  art  may  be  formed. 
The  designs  for  these  were  in  some  instances 
taken  from  the  old  examples  in  the  Golden 
House  of  Nero,  sometimes  from  Raffael’s 
own  work,  as  witness  the  expulsion  of  Adam 
and  Eve  in  the  engraving  shown,  but  gene- 
rally from  designs  by  Giovanni  da  Udine. 

On  the  death  of  Raffael,  in  1520,  Giulio 
Romano,  to  whom,  with  Penni,  he  bequeathed 
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his  post  as  chief  decorator  and  architect,  car- 
ried out  the  works  the  great  master  had  begun, 
and  amongst  them  was  the  Loggia  della 
Vigna,  now  called  the  Villa  Madama, 
designed  by  Raffael  for  Cardinal  Giulio  di 
Medici,  who  was  a cousin  of  Leo  X.,  and  who 
afterwards  became  Pope  Clement  VII.  in  1523. 
With  touching  fidelity  Giovanni  stuck  to  his 
work,  and  allied  himself  with  Giulio  Romano 
to  carry  it  out.  I cannot  do  better  than  refer 
you  to  the  model  of  it  now  in  the  South  Ken- 
sington Museum,  where  you  will  see,  admirably 
reproduced  on  a small  scale,  by  Cav.  Mariani, 
the  beauti'ul  stucco  work  of  Giovanni  at  the 
Villa.  He  missed,  however,  the  gentle  man- 
ners of  his  first  master  and  friend,  and  though 
he  remained  loyal  to  his  task,  there  does  not 
seem  to  have  been  any  great  accord  between 
Giulio  and  himself,  for  on  the  death  of  LeoX  , 
Giulio  Romano  having  finished  the  Constantine 
pictures  in  the  Vatican,  left  Rome,  and  went 
to  Mantua,  where  I shall  have  to  leave  him 
for  a time. 

By  the  the  time  Giovanni  had  his  work 
finished  came  the  troubles  which  ended  in  the 
sack  of  Rome  by  the  French  in  1527,  when 
all  the  artists  gathered  there  were  dispersed. 
Giovanni  then  went  to  Florence,  where  he 
wrought  in  stucco  for  Cosimo  di  Medici. 
Thence  to  Venice,  where,  in  1539,  he  was 
at  work  for  one  of  the  Grimani,  a family 
which  had  given  him  his  first  lift  in  life, 
and  afterwards  we  find  him  doing  stucco 
work  in  his  native  country  of  Udine,  adorn- 
ing with  his  art  the  chapel  of  Madonna  del 
Monte,  near  Civitale.  Ultimately,  under  the 
papacy  of  Pius  IV.,  he,  solitary,  unknown,  and 
in  the  guise  of  a pilgrim,  returned  to  Rome, 
where  he  was  discovered  by  Georgio  Vasari, 
who  brought  him  to  the  feet  of  the  Pope. 
Pius  IV.  received  him  graciously,  settled  a 
pension  of  300  scudi  upon  him,  employing  him 
on  the  third  or  upper  Loggia  of  the  Vatican, 
and  in  repairing  the  damage  done  during  the 
troublous  days  that  had  passed  between  his 
flight  from  and  return  to  Rome  to  his  first  work 
on  the  second  Loggia.  He  died  in  1561,  and 
was  buried  in  the  Pantheon,  hard  by  the  tomb 
of  his  master,  Raffael,  whom  he  had  so  faith- 
fully served  and  so  fondly  loved.  Thus  lived 
and  died  Giovanni  da  Udine,  the  first  reviver 
of  the  art  of  working  in  stucco  duro. 

An  art  so  easily  applied,  patronised  by  Popes, 
and  lauded  and  practised  by  the  foremost 
artists  of  the  day,  naturally  became  immensely 
popular ; hardly  a new  building  in  Rome 
lacked  it ; and  it  was  gradually  making  its 


way  outside  it,  when  came  the  sack  of  Rome, 
and  the  consequent  dispersion  of  the  Papal 
Court  and  its  artists.  These  latter,  seeking 
refuge  elsewhere,  carried  the  art  of  working  in 
stucco  with  them.  Pierino  del  Vaga  (1500  — 
1547),  who  had  risen  from  the  lowest  step  of 
the  ladder  of  life  to  become  one  of  Raffael’s 
esteemed  assistants,  and  who,  whilst  one  of 
the  foremost  painters  of  that  brilliant  company 
the  master  gathered  round  him,  was  also,  says 
Vasari,  “negli  stucchi  non  solo  paragone  gli 
antechi  ma  tutti  gli  artefice  moderni,”  fled  to 
Genoa,  where  his  reputation  was  so  great  that 
the  Prince  Doria  lodged  him  in  a palace,  and 
he  was  soon  engaged  in  working  in  stucco  on 
friezes  and  ceilings,  and  raising  up  a school 
of  stuccatore  in  the  city  of  palaces,  until  the 
restoration  of  Clement  VII.  The  school 
remained  and  prospered  ; but  he  again  re- 
turned to  Rome,  and  there  again,  in  the  Sala 
Regia  and  other  rooms  in  the  Vatican, 
worked  both  in  painting  and  in  stucco.  Many 
other  of  the  artists  dispersed  by  the  sack  of 
Rome  returned,  like  Pierino,  and  in  a short 
time  no  building  was  deemed  completed  until 
the  stucco  worker  had  imparted  his  finishing 
touches  to  it.  I must  not  pursue  its  course, 
but  content  myself  with  giving  you  an  illustra- 
tion of  one  of  the  ceilings  to  the  staircase  of 
the  Palazzo  Mattei  (di  Giove),  executed  by 
Giulio  Mazzoni,  from  the  designs  of  Carlcv 
Maderno,  in  1615.  Many  other  palaces  in 
Rome  are  built  and  decorated  by  them,  and 
the  Mazzoni  family  boast  a long  line  of  eminent 
stuccatori. 

Jacopo  Sansovino,  who  was  equally  disting- 
uished both  as  an  architect  and  as  a sculptor, 
fled  to  Venice,  where  he  fostered  the  new  art, 
ultimately  raising  there  a school  (which  even 
yet  exists)*,  strengthened  by  his  pupil,  Aless- 
andro Vittorio  (1525 — 1608),  a versatile  and 
prolific  sculptor  and  decorative  artist,  to  whom 
nothing  artistic  came  amiss,  albeit  that  he  is 
accused  by  a modern  writerf  as  “ having  spent 
many  years  of  his  life,  which  he  should  have 
devoted  to  severe  study,  in  modelling  orna- 
ments for  public  and  private  buildings  in 
stucco.”  What  those  ornaments  were,  you 
will  see  in  the  photographs  of  the  Scala  d’Oro 


* Cav.  M.  Guggenheim,  who  has  had  much  stucco  work 
done  in  the  Palazzo  Papadopoli,  and  elsewhere,  sends  me 
the  formula  for  the  stucco  duro  still  used  in  Venice.  It  is 
old  stone-lime,  slacked  for  three  years  at  least,  mixed  with 
Carrara  marble  dust,  ground  as  fine  as  flour,  into  the  con- 
sistency of  paste.  This,  of  course,  is  for  the  finishing  coat, 
the  rough  modelling  being  executed  with  a coarser  material. 

+ C.  C.  Perkins.  Moulage  en  Platre  chez  les  Anciens. 
Paris,  1869. 
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and  the  Camera  de  Quattro  Porte  in  the  ducal 
palace,  and  the  Palazzo  d’Albrizzi,  and  in 
many  of  his  other  works,  in  marble  as  well  as 
in  stucco,  which  earned  for  him  the  title  of  the 
Michael  Angelo  of  Venice.  A portion  of  his 
work  at  the  Albrizzi  I can  show  you  enlarged, 
and  you  will  find  on  the  walls  others  illustrat- 
ing his  somewhat  fantastic  power,  as  also  his 
more  restrained  efforts  in  the  Ducal  palace. 

Vittoria’s  style  is  too  exuberant  and  not 
always  commendable,  but  his  power  as  a 
modeller,  and  his  skill  as  a stucco  worker, 
is  beyond  all  praise,  demonstrating  the 
great  capabilities  of  this  valuable  material. 
Florence,  to  which,  as  I have  said,  Giovanni 
da  Udine  carried  the  art,  and  where  Vasari 
fostered  it,  found  in  stucco  the  new  spring  of 
an  old  cultivation,  and  in  the  ceilings  of  the 
Pitti,  where  much  wondrous  work  was  done, 
to  a portion  of  which  I now  draw  your  attention. 
(This,  and  the  other  ceilings  of  which  you  will 
find  illustration  in  the  photographs,  were  done 
about  1530,  but  I do  not  know  the  names  of  the 
artists).  In  the  Cortile  of  the  Palazzo  Vecchio, 
you  will  see  somewhat  of  the  crop  the  new-sown 
seed  produced.  This  picturesque  bit  of  16th 
century  work  is  notable  as  showing  how  well 
stucco  will  stand,  even  in  situations  exposed  to 
rough  usage,  for  this  enlarged  detail  of  one  of 
the  piers  will  prove  to  you  how  little  abrasion  it 
exhibits  after  more  than  300  years  of  usage  ; 
you  will  find  on  the  walls  photographs  of  all  the 
other  piers,  which  are  in  equally  good  condition. 
The  names  of  the  stuccatore  who  did  them  are 
recorded,  they  are  Pietro  Paulo  Minocci,  da 
Forli,  Lionardo  Ricciarelli,  da  Volterra  (of 
whom  we  shall  hear  again),  Sebastiano  Tadda, 
daFiesoli,andLeonardoMarignolli,  da  Ferrara. 
In  this  last  city  there  is,  in  the  absisof  the  cathe- 
dral, a fine  frieze.  In  Parma,  also,  much  stucco 
exists;  and,  in  short,  every  city  in  Italy,  strove  in 
rivalry  to  foster  the  new  art  of  the  stuccatore. 
Giulio  Romano,  urged  by  Count  Baldassare 
Castligione,  accepted  the  invitation  of  Frederic 
Gonzaga,  the  Duke  of  Mantua,  and  went  there 
in  1524,  as  I have  already  said,  to  construct 
and  decorate  with  painting  and  stucco  that 
glorious  assemblage  of  the  Palazzo  del  T,  the 
Ducal  palace,  the  Giardino  Pensile,  and  a 
house  for  himself,  in  all  of  which  stucco  played 
a prominent  part. 

It  is  with  Mantua  that  much  of  the  in- 
terest of  those  who  live  on  this  side  of  the 
Alps  rests,  for  thence  it  came  to  us  in  this 
wise.  Giulio  Romano’s  work  there  was  in 
full  operation  before  the  sack  of  Rome  took 
took  place,  and  he  gathered  all  the  stucco 


workers  he  required  from  the  provinces,  the 
capital  yet  having  need  of  them.  Amongst  these 
recruits  was  Francesco  Primaticcio.  Prima- 
ticcio  was  a native  of  Bologna,  of  good  family, 
and  brought  up  to  be  a merchant ; but  art  won 
him  from  commerce,  and  this  led  him  to  enrol 
himself  under  the  banner  of  Giulio  Romano,  so 
he  went  to  Mantua  immediately  after  Romano’s 
arrival,  where  for  six  years  he  wrought  under 
him  with  much  diligence,  achieving  great 
repute,  both  as  a colourist  and  modeller  in 
stucco  ; so  that  he,  above  all  the  other  young 
men,  “ fu  tenuto  de’  migliori  e quegli  che 
meglio  designasse  e colorisse  de  tutte”  (Va- 
sari) ; and  his  wonderful  friezes  in  the  Came- 
rone  Grande,  full  of  figures  of  Roman  soldiers, 
representing  the  triumphs  of  Sigismonde,  won 
for  him  the  especial  praise  of  his  master,  and 
the  esteem  of  the  Duke.  Thus  it  came  about  that 
when  Francis  I. — whose  personal  tastes  and 
political  aspirations  leaned  towards  Italy,  and 
who  was  then  building  Fontainebleau— like 
all  magnates,  desiring  the  new  mode,  wrote 
to  Gonzaga,  asking  him  for  “un  giovane 
il  quale  sapessa  lavorare  di  pittura  e di 
stucco,”  Primaticcio  was  sent  to  him  in  1531 
with  cordial  recommendations.  II  Rosso,  an 
Italian  painter  of  some  note,  and  some  other 
Italian  artists,  had  preceded  him  the  year 
before  ; but  Primaticcio  soon  became  the 
leader  and  chief  superintendent  of  the  works 
there,  and,  says  Vasari,  “ did  the  first  stucchi 
ever  executed  in  France  and  also  the  first 
frescoes.”  This  is,  perhaps,  not  absolutely 
the  fact,  for  the  Gros  Horologe  at  Rouen  has 
architectural  accessories  executed  in  this 
material  about  1529,  and  the  Manoir  of  Yville- 
sur-Seine  has  some,  which  judging  by  the 
Gothic  character  of  its  detail,  must  be  even 
earlier,  indeed  an  early  school  of  stucco  workers 
seems  to  have  been  well  established  in  the 
Valley  of  the  Seine  before  Primaticcio’s  advent. 
Chimney  pieces  in  stucco  of  very  considerable 
richness  are  found  in  the  neighbourhood  of 
Toulouse,  and  in  many  other  parts  of  France  , 
but  Primaticcio  was  the  first  to  produce 
works  of  high  artistic  value,  and  his  friezes 
which  still  exist  at  Fontainebleau  will  demon- 
strate to  you  how  noble  these  were  ; but,  alas 
his  best  work  was  destroyed  in  1738  to  make 
way  for  some  paltry  additions.  Some  views 
of  these  friezes  you  will  see  in  the  photo- 
graphs. You  will  see  by  this  enlargement 
on  the  screen  that  the  stucco  work  of  the 
gallery  of  Francis  I.  forms  noble  cartouches 
for  the  painting  and  frescoes,  and  will  illus- 
trate how  available  for  the  decoration  of 
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public  buildings  stuccowork  can  be  made.  He 
worked  at  Fontainebleau  through  the  reigns  of 
Francis  I.,  Henry  II.,  Francis  II.,  and  Charles 
IX.,  dying  in  Paris  in  1570.  This  long  range 
of  40  years’  work,  and  its  varying  style,  is 
fairly  shown  by  what  yet  remains  to  us  there, 
and  its  influence  on  the  work  of  Jean  Goujon, 
Pilon,  and  the  French  school  of  sculpture  of 
the  middle  16th  century  is  prominently  manifest. 
This  is  pre-eminently  marked  in  that  large 
group,  where  the  long  graceful  figures,  with 
their  palpitating  flesh,  exhibit  that  morbidezza 
so  facile  of  attainment  in  stucco,  and  so  difficult 
of  attainment  by  other  processes.  The  third 
illustration  of  Primaticcio’s  work  illustrates 
his  latest  phase,  showing  how  receptive  he  was 
of  the  artistic  movement  of  the  time.  He  never 
crystallised  but  was  ever  fluent,  and  an  exam- 
ination of  the  other  photographs  will  prove  to 
you  his  power  and  genius  as  a stucco  worker. 
Primaticcio’s  work  was  not,  however,  confined 
to  Fontainebleau,  the  Chateau  de  Meudon  for 
Cardinal  de  Lorrain  and  other  noble  buildings 
in  France  were  filled  with  it. 

I have  dwelt  somewhat  lengthily  on  these 
works  of  Primaticcio  at  Fontainebleau,  because 
they  have  a very  important  influence  on  our 
own  country,  for  Henry  VIII.,  in  all  things 
the  rival  of  Francis  I.,  would  not  be  willingly 
behind  him  in  introducing  the  new  art  into  his 
own  country.  He  therefore  determined  to  pro- 
vide a palace  for  it  which  should  out-do  every- 
thing that  had  preceded  it,  and  commenced  to 
build  the  now  vanished  Nonesuch,  on  the  hills 
between  Cheam  and  Epsom,  and  within  easy 
reach  of  Hampton-court.  To  this  end  ‘ ‘ he  pro- 
cured many  artificers,  architects,  sculptors, 
and  statuaries,  Italian,  French,  and  Dutch,  as 
well  as  natives,  who  applied  to  the  ornament 
of  the  mansion  the  finest  and  most  curious 
skill  they  possessed  in  their  arts.”  (Braun, 
“ Civitates  Orbis  Terrarum.”)  Built  accord- 
ing to  a then  custom  of  our  country,  of  timber 
framework,  having  large  panelled  surfaces  of 
plaster,  it  was  pre-eminently  fitted  to  display 
the  stucco  worker’s  art.  What  this  art  was 
we  must  construct  from  what  knowledge  we 
can  glean  of  the  men  who  did  it,  and  from  the 
description  of  those  who  saw  it.  Amongst  the 
most  notable  of  the  Italian  artists  who  thus 
came  were  Nicolas  of  Modena,  a “ keruer  ” 
and  modeller,  who  had  been  working  with 
Primaticcio  at  Fontainebleau  in  1533.  Luca 
and  Bartolomeo  Penni,  brothers  of  the  cele- 
brated Giovanni  Francesco  Penni,  who,  from 
his  ability  and  rapidity,  was  known  as  II 
Fattore,  of  whom  Raffael  thought  so  highly 


that  he  left  him  co-heir  with  Guilio  Romano 
of  his  unfinished  works.  Luca  probably 
did  not  stay  long  in  England,  but  joined 
Primaticcio  at  Fontainebleau,  ultimately  re- 
turning to  Italy,  where  he  died.  Of  Barto- 
lomeo little  is  known,  beyond  the  fact  that 
payments  were  made  to  him  in  1538  and  j 539- 
Girolamo  de  Trevisa,  or  “Jerome  of  Trevise,” 
as  he  is  known  in  the  English  account  books, 
was  a painter  from  Bologna,  where  he  did  much 
work,  but,  coming  to  England,  he  entered  the 
service  of  Henry  VIII.,  “non  piu  pittore  ma 
per  ingegniere,”  for  fortification  was  a 
favourite  study  of  the  16th  century  painters. 
But  Vasari  also  tells  us  that  he  “ made  many 
ingenious  edifices,  and  one  honourable  house 
for  the  king’s  use  ; ” so  that  he  was  possibly 
engaged  on  the  new  palace,  though  the 
arrangement  and  construction  was  decidedly 
English  in  character.  He  was  killed  at  the 
siege  of  Boulogne  1544,  whilst  acting  in  his 
capacity  of  a military  engineer.  John  of 
Padua,  probably  an  architect,  and  certainly 
a learned  musician,  was,  on  the  death  of 
of  Trevisa,  appointed  “Devizor  of  his  majesty’s 
buildings,”  though  what  he  did  is  somewhat 
obscure. 

And  then  there  was  Toto  del  Nunziata, 
called  in  our  records  Anthony  Toto,  to  whom 
may  most  probably  be  assigned  the  direction 
of  the  stucco  work  which  rendered  Nonesuch 
pre-eminently  famous.  Toto  was  a fellow  pupil 
with  Pierino  del  Vaga  in  the  studio  of  a very 
moderate  Florentine  painter,  who  was  more 
engaged  in  modelling  ex-votos  and  religious 
images  in  coloured  wax  than  in  painting,  and 
who  thus  acquired  the  cognomen  of  Andrea  de 
Cera.  Cera  brought  both  Pierino  and  Toto  to 
Rome  with  hi  m,  where  Pierino,  as  I have  shown, 
stayed  until  1527  working  equally  in  stucco  and 
in  painting,  and  who,  both  at  Genoa  and  on 
his  return  to  Rome  still  wrought  as  a stucco 
worker.  Toto  appears  to  have  returned  with 
Cera  to  Florence,  where  Vasari  tells  us  he  was 
considered  “by  the  youth  of  his  time  as  a 
paragon,”  but,  being  involved  in  some  serious 
quarrels,  “he  left  Florence  with  sundry  mer- 
chants, who  carried  him  off  to  England,  where 
he  made  all  manner  of  works  for  the  king  of 
that  country  in  architecture,  and  particularly 
the  principal  palace.”  Now,  Nonesuch,  the 
principal  palace  building  at  that  time,  was 
begun  in  1538,  and  in  1539,  Toto  was  appointed 
“Sergeant-painter”  to  the  king,  the  term 
painter  then  embracing  all  artistic  pursuits  ; 
even  Torregiano,  in  some  documents  at  the 
time,  is  so  styled.  Seeing  then,  how  the 
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education  of  his  fellow  pupil  Perino,  led  to 
his  combining  stucco  work  with  painting,  it 
is  fairly  presumable  that  such  had  the  like 
influence  on  Toto.  Of  his  work  in  England 
we  know  very  little,  in  spite  of  the  many 
payments  made  to  him,  so  I think  that  with 
the  disappearance  of  Nonesuch  his  chief 
work  disappeared  also.  What  that  work  was 
we  can  only  learn  from  casual  describers. 
We  have  a general  view  of  the  building — a 
very  sumptuous  pile,  engraved  by  Haefnagel  in 
1582,  and  a small  portion  of  it  in  the  corner  of 
Speed’s  map  of  Surrey,  engraved  in  1610,  in 
both  of  which  the  position  and  some  faint 
indication  of  the  stucco  work  is  given,  but 
the  written  description  of  it  by  visitors  is 
more  elucidatory.  The  first  of  these  I have 
found  is  Hentzner,  a German  traveller,  who,  in 
1598,  says,  “One  would  imagine  everything 
that  architecture  could  perform  to  have  been 
employed  on  this  work.  There  are  everywhere 
statues  that  seem  to  breathe,  so  many  casts 
that  rival  even  the  perfection  of  Roman 
antiquity,  that  it  may  well  claim  and  justify  its 
name  Nonesuch,  being  without  an  equal.’’ 
The  Duke  of  Saxe-Weimer,  who  went  there  in 
1613,  tells  us  that  “The  labours  of  Her- 
cules were  set  forth  on  the  king’s  side,  the 
queen’s  side  exhibiting  all  kinds  of  heathen 
stories  with  naked  female  figures.”  We  have 
no  other  description  of  the  stucco  until  Pepys’s 
time,  when  he  saw  it  after  the  decay  and 
destruction  which  fell  upon  it  during  the  Par- 
liamentary Wars,  and  when  in  1665  the  Great 
Plague  drove  the  Exchequer  there  to  seek  a 
healthful  refuge  in  its  ruins,  he  describes  “ All 
the  house  on  the  outside  as  being  filled  with 
figures  of  stories  and  good  paintings  of  Rubens’ 
or  Holbein’s  doing,  and  one  great  thing  is  that 
most  of  the  house  is  covered — I mean  the  posts 
and  quarters  of  the  walls— with  lead  gilded.” 
Pepys  was  not  much  of  an  art  critic,  but  his 
comment  is  valuable  to  us,  as  shewing  that 
these  stucchi  were  coloured  like  their  early 
predecessors.  The  year  after  Pepys’s  visit  John 
Evelyn  was  then  driven  to  it,  this  time  by  the 
Great  Fire.  He,  a much  more  educated  and 
observant  man,  says,  “ I took  an  exact  view  of 
the  plaster  statues  and  bas  relievos  inserted 
between  the  puncheons  of  the  outside  walls  of 
the  court,  which  must  have  been  the  work  of 
some  celebrated  Italian.  I much  admired  how 
it  had  lasted  so  well  and  entire  from  the  time 
of  Henry  VIII,  exposed  as  they  are  to  the  air, 
and  pity  it  is  they  are  not  taken  out  and  placed 
in  some  dry  place  — a gallery  would  much  be- 
come them.  They  are  mezzo-relievos  the 


size  of  life.  The  story  is  of  Heathen  Gods, 
emblems  and  compartments.”  Pity  indeed  it 
is  that  John  Evelyn’s  suggestion  was  not 
carried  out,  and  then,  perhaps,  we  should  have 
some  relic  of  this  first  introduction  of  artistic 
stucco  duro  into  England  extant,  but  if 
you  regard  the  contemporary  work  done  by 
Primaticcio  and  his  school  at  Fontainebleau, 
you  can,  with  the  light  thrown  on  it  by  \arious 
visitors,  form  some  tangible  idea  of  the  glory 
of  this  vanished  palace.  Henry  VIII.  died  in 
1547,  before  it  was  finished,  but  it  was  saved 
from  dilapidation  and  destruction  by  Henry, 
Earl  of  Arundel,  the  king’s  art-director,  and 
the  instigator  of  this  work,  who  purchased  it 
from  Queen  Mary,  and  who  “ for  the  love  he 
bare  to  his  olde  maister  ....  did  not  leave 
till  he  had  fully  fynished  it.”  There  is  but 
little  doubt  that  he  added  Hans  Holbein 
to  the  list  of  artists  engaged  on  this  sump- 
tuous building,  as  it  was  through  him  that 
Holbein  came  to  this  country,  and  in  the  British 
Museum  is  a drawing,  with  Holbein’s  name, 
of  a design  for  a chimney-piece,  bearing  the 
king’s  monogram  and  device,  with  the  not  in- 
appropriate subject  of  Esther  and  Ahasuerus 
in  the  centre.  Nonesuch  reverted  to  the 
Crown  on  the  earl’s  death,  and  Elizabeth  fre- 
quently visited  it,  and  Haefnagel’s  print  shows 
us  one  such  visit.  Under  James  it  was  little 
visited.  In  Charles  I.’s  time  it  was  neglected  ; 
sacked  and  pillaged  in  Cromwellian  days ; 
given  away  to  a harlot  by  Charles  II.,  sold  by 
her  piecemeal ; and  even  yet,  in  James  II. ’s 
time,  enough  remained  to  be  still  noteworthy, 
for  a MS.  note  by  P.  le  Neve,  Norroy  king- 
at-arms,  in  his  copy  of  Aubrey’s  Surrey,  says 
he  then  saw  it,  and  that  it  was  “ done  with 
plaster  work  made  of  rye  dough  very  costly 
and  that  is  the  last  we  hear  of  this  Royal 
monument  which  introduced  decoration  in 
stucco  work  into  England.  This  admixture  of 
some  glutinous  substance,  referred  to  in  the 
tradition  preserved  by  Le  Neve,  is  noteworthy. 
I have  tried  it,  and  it  makes  an  excellent  com- 
pound for  modelling  in ; it  retains  its  pliancy 
long,  dries  hard,  and  is  of  a beautiful  old-ivory 
tone.  Although  neither  Vitruvius  nor  the  Italian 
receipts  in  the  Renaissance  period  I have 
quoted  allude  to  it  in  any  way,  yet  Pliny  men- 
tions fig  juice,  a very  viscid  sap,  as  being 
mixed  with  the  stucco  of  his  day.  Justinian’s 
Church  of  the  Baptist  in  Constantinople  had 
stucco  mixed  with  elm  bark  and  hot  barley 
water,  that  is  tannin  and  size.  White  of  eggs 
and  blood  are  also  mentioned  by  him  as  being 
so  used ; and  the  practice  of  some  such  ad- 
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mixture  was  common  in  England  from  very 
early  times.  Bullock’s  blood  was  used  in  the 
mortar  and  stucco  of  Rochester  Cathedral  at 
the  end  of  the  9th  century.  At  Rockingham 
Castle,  in  1280,  melted  wax  was  used;  and 
Queen  Eleanor’s  Cross  at  Charing-cross, 
c.  1300,  had  white  of  eggs  and  strongest 
wort  of  malt  mixed  with  its  lime  and 
Calais  sand.  In  Edward  II. ’s  works  at 
Westminster  (1324*7)  pitch  was  mixed  with 
it,  and  wax  and  pitch  at  that  time  were 
largely  used  for  this  purpose.  In  1571, 
the  accounts  for  the  repair  of  the  steeple  of 
Newark  church  contain  an  entry,  “ 6 strike  of 
malt  to  make  mortar  to  blend  with  ye  lyme  and 
temper  the  same,  and  350  eggs  to  mix  with 
it this  was  to  seven  quarters  of  lime.*  M. 
A.  Darcel,  the  director  of  the  Musee  Cluny, 
tells  me  that  urine  was  used  at  Rouen  and  in 
the  valley  of  the  Seine  in  the  early  part  of  the 
i6th  century,  and  I have  no  doubt  an  inquiry 
into  the  local  tradition  of  many  places  would 
give  further  information  as  to  these  usages.  In 
Ceylon  and  India,  sugar  and  the  saccharine 
juices  of  fruit,  the  gluten  of  rice,  and  other 
similar  compounds,  are  used  for  the  hard  white 
chunam,  and  research  in  this  direction  would 
largely  add  to  our  knowledge.  All  of  these 
recipes  are  for  increasing  the  hardness  of  the 
composition,  whilst  others  not  only  have  this 
end  in  view,  but  also  seem  to  delay  the  setting 
process,  and  allow  more  time  for  its  mani- 
pulation. 

After  this  technical  digression,  I must  return 
to  the  progress  of  the  art  of  stucco  working  in 
England.  The  royal  patronage  the  craft  re- 
ceived induced  many  to  study  it,  and  our 
native  workmen  received  it  gladly,  treating  it 
in  a truly  native  manner  ; for  notwithstanding 
that  it  was  at  first  practised  almost  exclusively 
by  Italians,  who  came  over  to  assist  those  who 
had  commenced  the  work  at  Nonesuch,  an 
entirely  English  system  prevailed.  Of  the 
Italians  who  thus  came,  between  the  date  of 
Henry’s  death  and  1600,  I find  the  names  of 
De  Rudofi,  in  1550 ; G.  Nanni,  in  1564 ; 
Lionardo  Ricciarelli,  in  1570  (he  was  one  of 
those  who  did  some  of  the  beautiful  work  I 
have  shown  you  in  the  cortile  of  the  Palazzo 
Vecchio,  at  Florence);  and  Luca  Romano,  in 
1586,  who  had  been  assisting  Primaticcio  at 
Fontainebleau.  But  where  these  were  engaged, 
or  on  what,  other  than  Nonesuch,  I have  found 
no  trace ; possibly  religious  prejudice  and 

* For  these  recipes,  and  for  other  information  on  the  com- 
position of  old  stucco,  I am  indebted  to  Professor  J.  H. 
Middleton. 


lingual  difficulties  prevented  their  employ- 
ment away  from  their  fellows  there. 

In  the  reign  of  Edward  VI.,  the  English 
plasterer  had  rapidly  learned  the  art,  and 
in  what  esteem  he  was  then  held  is  shown 
by  the  fact  that  his  wage  was  ud.  per  day, 
whilst  painters  only  earned  7d.  and  6d.  Our 
English  stucco  workers  were  then  largely  occu- 
pied, and  almost  every  house  of  importance, 
erected  during  the  reigns  of  Elizabeth  and 
James  I.,  was  adorned  either  internally  or 
externally,  and  often  both,  with  their  work. 
Not  educated  to  the  highest  branch  of  the 
plastic  art,  these  generally  avoided  figure 
work,  and  took  refuge  in  geometric  pattern. 
Nor  was  this  without  other  reason,  for  the 
lowness  of  our  rooms  required  a less  ambitious 
treatment  than  did  the  lofty  salons  of  France 
and  Italy.  The  fan  tracery  of  the  late 
Gothic  of  Henry  VII. ’s  time  afforded  them 
an  excellent  starting  point,  and  its  radiating 
ribs  and  pendentives,  such  as  you  see  at 
King’s  College,  Cambridge,  Oxford  Cathedral, 
Henry  VIII. ’s  Chapel,  and  in  much  other 
‘•perpendicular”  vaulting,  offered  an  excellent 
suggestion.  It  readily  lent  itself  to  the  sub- 
division of  the  ceiling  into  squares  of  mode- 
rate magnitude,  as  in  the  “ Watching 
Chamber”  at  Hampton  Court,  Red  Lodge- 
park,  Bristol ; Stockton,  Wilts;  Crewe,  and  all 
over  the  country ; and  not  even  when  the 
rooms  were  ceiled  between  the  main  beams,  in 
order  to  gain  height,  did  this  trabeation  pre- 
vent the  adoption  of  this  quasi-Gothic  treat- 
ment, as  you  will  see  by  the  photograph  of  the 
Nelson-room,  in  what  is  now  the  Star  Hotel, 
at  Yarmouth,  which  was  executed  about  the 
latter  end  of  the  reign  of  Queen  Elizabeth, 
this  room  then  being  the  principal  one  of  a 
wealthy  burgess  of  the  town. 

This  pendentive  system  outlived  the  radial 
tracery  form,  from  which  it  sprang,  though  the 
radial  root  form  often  exists  on  pendants,  even 
when  there  are  no  co-relative  ribs  on  the  ceil- 
ing. The  geometric  arrangement  of  the  ribs 
soon  became  infinite : interlacing  quatrefoils, 
squares,  lozenges,  and  circles  abounded, 
many  of  the  arrangements  being  equally 
beautiful  and  ingenious  ; but  raiely  were  large 
figure  subjects  introduced  amongst  them,  small 
emblems,  armorial  bearings,  and  personal 
devices  being  used  to  fill  up  the  voids  of  the 
geometric  pattern.  Gradually,  the  size  of  the 
subdivisions  increased,  until  it  became  the 
practice  to  divide  the  rooms  into  four  quarters, 
and,  no  matter  what  their  size,  unless  they 
were  long  galleries  and  corridors,  the  patterns 
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occupied  a quarter  of  that  space,  reversed ; 
this  made  half  the  room,  and  that  half  doubled 
completed  the  design.  The  enlarged  cartoon 
thus  obtained  led  to  the  abandonment  of 
merely  geometric  pattern,  and  soon  lines  of 
wondrous  device  took  possession  of  the  ceiling 
— involved,  contorted,  with  quaint  unexpected 
quips  and  cranks — a true  parallel,  in  fact,  to 
the  quaintly  involved  literary  diction  of  the 
time. 

In  the  earlier  ceilings  these  ribs  were  plainly 
moulded  after  the  manner  of  groin  ribs.  As 
the  power  of  execution  grew,  they  had  flat  sur- 
faces often  ornamented  by  impressed  orna- 
ment, run  on  by  a revolving  stamp  like  a book- 
binder’s tool,  with  here  and  there  a bossage  of 
higher  relief  from  a wooden  matrix,  fashioned 
like  a butter  stamp.  These  ribs  have  moulded 
edge  and  handwrought  bosses  at  their  junction, 
producing  an  exceedingly  rich  effect. 

It  would  be  beyond  the  already  extended 
limits  of  this  paper  to  attempt  to  follow  this 
ramification  of  design  throughout  all  its  branch- 
ings ; but  it  may  be  well  to  inquire  somewhat 
as  to  the  designers  of  these  ceilings.  It  has 
been  suggested  that  they  are  borrowed  from 
German  and  Dutch  sources,  such  as  Virgil 
Solis  (1514— 63),Vredman  deVriese  (1527 — 60), 
Wendel  Dieterlin  (1594—96),  and  the  other 
•engravers  and  designers  of  the  Continent,  but 
I do  not  find  any  evidence  of  plagiarism,  and 
there  are  radical  differences  between  the 
Renaissance  of  England  and  that  of  other 
countries  sufficiently  marked  to  enable  us  to 
distinguish  them.  Again,  plastered  ceilings 
were  not  common  in  the  countries  whence 
these  designs  came,  wooden  ones  being 
chiefly  in  use  there.  I think,  therefore,  that 
our  master  workmen  had  their  own  album  of 
designs,  and  travelled  about  the  country  with 
them,  frequently  repeating  them.  They  do  not 
seem  to  have  often  published  books  of  designs 
in  this  country  at  that  date,  though  in  1615, 
Walter  Geddes  published  “ Sundry  Draughtes, 
principally  serving  for  Glaziers  and  not  imper- 
tinent for  Plasterers,”  giving  outline  diagrams 
of  geometric  forms  ; but  beyond  one  or  two  of 
the  most  obvious  ones,  I cannot  trace  anything 
identical  in  the  executed  plaster  work.  If  the 
character  of  our  ceilings  had  resembled  those 
of  other  countries,  they  would  not  have  so 
excited  the  admiration  of  foreign  visitors.  The 
Duke  of  Wurtemberg,  who  visited  England  in 
1598,  expresses  himself  astonished  at  their 
richness  and  beauty ; but  it  must  be  remem- 
bered that  they  were  not  white,  as  they 
generally  now  are,  but  the  plasterer  and  the 
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painter  were  the  same,  and  colour  and  gilding 
played  a large  part  in  their  decoration. 

“ Gold  was  the  parget,  and  the  cieling  bright, 

Did  shine  all  scaly  with  great  plates  of  gold,” 

says  Edmund  Spenser ; and  Sir  Henry 
Wotton,  King  James’s  ambassador  to  Venice, 
where  stucco  work,  as  I have  already  told  you, 
abounded,  whilst  recognising  the  good  use  we 
made  of  it  in  our  ceilings,  urges  us  to  make 
larger  use  of  it  for  figures,  for  “ Plastique  art,” 
says  he,  “ is  not  under  sculpture,  but  very 
sculpture  itself,  but  with  this  difference  that  the 
plasterer  doth  make  his  figures  by  addition  and 
the  carver  by  subtraction,”  quoting  the  Italian 
use  of  it  for  “ mantling  of  chimneys  with  great 
figures.”  Of  such  stucco  mantels  we  have  some 
examples  in  England,  but  it  chiefly  maintained 
its  sway  on  our  ceilings,  with  frequent  external 
pargetry  between  the  timber  framework. 
Much  of  this  has  disappeared ; but  at  Maid- 
stone, Ipswich,  Tewkesbury,  Ludlow,  and  in 
some  of  our  quieter  old  towns,  there  still 
remains  enough  to  show  us  how  general  was 
its  use. 

I do  not  think  that  I can  give  you  a better 
idea  of  the  state  of  the  stuccoer’s  art  in 
the  middle  of  King  James’s  reign,  than  by 
giving  you  some  illustrations  of  one  house, 
Audley-end,  from  which  Lord  Braybrooke  has 
kindly  permitted  me  to  have  photographs 
taken  for  this  purpose.  Built  for  Thomas 
Howard,  Earl  of  Suffolk,  King  James’s  Lord 
Treasurer,  between  1603  and  1616,  it  still  is 
a very  noble  specimen  of  the  architecture  of 
the  time,  although  the  huge  forecourt,  which 
occupied  as  much  ground  as  does  the  existing 
house,  is  destroyed.  It  is  stated  to  have  been 
designed  by  Bernardo  Jansen,  a Dutchman, 
probably  a relative  of  Cornelius  Jansen,  the 
painter,  but  who  was,  perhaps,  only  the 
modeller  and  carver,  as  he  was  intimately 
allied  with  Nicholas  Stone,  our  chief  English 
sculptor  of  those  days,  who  had  received  his 
education  and  his  wife  in  Holland.  Probably 
most  of  the  ceilings  were  designed  and  executed 
by  him  ; and  few  houses  in  England  can  show 
so  fine  a series  of  the  same  date,  giving  us 
examples  of  nearly  all  the  systems  of  design 
I have  referred  to.  The  great  hall  has 
medallions  in  the  square  portions  of  the  ceil- 
ing, formed  by  its  dividing  timber  beams.  The 
large  saloon,  on  the  principal  floor — a room 
about  66  feet  long  by  30  feet  wide — has  a very 
remarkable  ceiling  of  the  pendentive  type, 
which  presents  many  peculiarities,  the  most 
notable  of  which,  that  these  not  only  depend 
from  the  ceiling,  but  the  outside  ones  spring 
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from  the  walls  in  a natural  and  structural 
manner.  This  is  a most  unusual  circumstance  in 
the  stucco  work  of  the  time,  the  reason  for  the 
omission  of  this  reasonable  treatment  evidently 
being  the  unwillingness  of  the  stuccoer  to 
omit  his  elaborate  frieze,  in  which  he  took 
much  delight.  These  friezes  were  often  very 
large.  Some  at  Crewe-hall  are  nearly  6 feet 
deep,  ornamented  with  medallions  of  the 
“ Virtues,  ” in  bold  cartouches,  united  by 
floral  and  strap  ornament.  At  Montacute  the 
frieze  is  adorned  with  the  armorial  bearings  of 
the  neighbouring  families,  bearing  out  the 
graceful  dedicatory  welcome  over  the  entrance, 
“ To  you,  my  friends.”  Here,  at  Audley,  the 
frieze  is  bald,  and  wanting  in  sentiment,  but  it 
reveals  the  pride  of  the  designer  in  a peculiar 
manner. 

You  will  see  by  the  dimensions  that  it  was 
not  easy  to  divide  66  X 30  into  equal  squares. 
There  are  32  truly  square  subdivisions  of  the 
ceiling,  from  the  angles  of  which  depend 
square  pendants,  whence  issue  margining 
ribs  curving  outward,  and  having  a central 
swell.  It  was  on  this  swell  the  designer 
relied  for  making  up  his  missing  dimension  ; 
so  in  the  longitudinal  ones  he  placed  a 
quatrefoil,  and  in  the  transverse  ones  a 
bifoil,  thus  obtaining  his  desired  aim,  and  so 
pleased  with  his  ingenious  device  was  he,  that 
he  placed  it,  “ writ  large,”  on  the  frieze.  He 
would  have  done  better  to  have  hidden  his 
secret  more  discreetly,  and  many  better 
means  of  filling  up  his  frieze  could  have  been 
adopted. 

Returning  to  these  pendants,  their  con- 
necting ribs  are  filled  with  the  most  delicate 
foliated  ornament,  partly  cast,  but  eked 
out  with  carefully  modelled  work  where 
required.  The  compartments  between  these 
are  filled  with  a modelled  panel,  each  one  bear- 
ing some  aquatic  subject,  which  gives  the 
name  of  the  “ Fish  Room  ” to  this  apartment. 
Each  panel  differs  from  the  other;  there  are 
ducks  and  swans,  mermaids  and  mermen, 
fishes  natural  and  supernatural,  monsters  from 
the  vasty  deep,  ships  and  boats,  things  that 
were  and  never  were  on  the  face  or  under  the 
surface  of  the  water ; and  it  is  very  curious  to 
compare  these  with  the  cuts  which  appear  in 
seas  and  rivers  in  Drayton’s  “ Poly-olbion,” 
which,  dedicated  to  “ Henrie,  Prince  of 
Wales,”  was  published  in  1613,  whilst  this 
work  was  being  done.  It  was,  therefore,  a 
possible  courtier-like  attention  to  the  then 
“hopeful  Heyre  of  the  Kingdoms  of  this 
Great  Britain  ” which  suggested  this  strange 


decoration,  heirs  apparent  and  treasurers 
having  much  connection  with  each  other. 

The  long  corridor  has  a recurrent  pattern  of 
ingenious  composition,  and  the  other  rooms 
are  quartered  as  to  their  arrangement  of 
pattern.  The  boudoir  is  a very  good  specimen 
of  this  class  of  ceiling,  the  ribs  having  a 
moderate  projection,  filled  in  on  their  flat 
with  carefully  designed  groups  of  fruit,  which 
are  cast  or  impressed,  the  foliage  intervening 
being  hand-wrought,to  suit  the  varying  lengths 
and  curved  surfaces. 

Lord  Braybrooke’s  study  is  a large  room, 
about  40  X 24,  and  presents  a fine  example  of 
the  quartered  arrangement,  for  although  by 
the  disposition  of  the  pendants  it  would  appear 
to  be  divided  into  36  compartments,  yet  the 
design  of  the  ground  work  divides  itself  into- 
four  only.  Each  cartoon  for  the  ornament 
being  20  feet  long  by  12  feet  wide,  and  within 
these  dimensions  the  convoluted  band  work  is 
of  continuous  and  most  ingenious  design, 
being  so  even  in  its  distribution  that  it  is  in  no- 
place too  open,  nor  any  place  overcrowded. 
The  frieze  beneath  this  is  composed  of  a series 
of  very  bold  and  salient  cartouches  containing* 
heads,  repeating  the  lower  one  of  the  two  very 
beautiful  stone  friezes  on  the  very  beautiful 
porches  of  the  present  entrance  front,  said  to 
be  the  work  of  Nicholas  Stone,  which  once  gave 
upon  the  huge  forecourt  now  removed.  This 
type  of  convoluted  ceiling  is  one  of  frequent 
occurrence,  and  many  fine  examples  of  it  exist, 
a notable  one  being  at  Charlton,  in  Wiltshire, 
where  the  cartoon  for  the  gallery  ceiling  re- 
quires to  be  about  20  feet  long  before  it  repeats 
in  reverse.  Charlton  was  another  mansion, 
of  the  Earl  of  Sussex,  and  both  ceilings, 
though  differing,  are  evidently  by  the  same 
artist.  But  for  beauty  of  line  and  grace  of 
design,  none  of  these  ceilings  can  compare 
with  that  of  the  large  library — a room  as  large 
as  the  “Fish-room,”  that  is  to  say  66  X 30. 
Here  the  quartering  system  again  prevails,  so 
that  each  fourth  part  of  the  cartoon  is  33  feet 
long  by  15  feet  wide.  The  major  form  of  the 
broad  band  which  marks  the  design  is  that  of 
a long  oval,  interlacing  with  other  curved 
lines,  and  all  these  long  lines  are  so  beautifully 
drawn,  that  not  a lame  or  halting  one  is  to  be 
found  in  this  large  area.  It  is  certainly  a 
triumphant  piece  of  setting  out,  and  has  an 
air  of  dignity  and  richness  of  very  rare  quality. 
The  field  over  which  this  main  form  flows  is 
well  covered  with  delicate  foliage  work,  with 
here  and  there  a winged  sprite,  such  as  might 
have  done  the  bidding  of  Titania.  There  is  in 
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all  this  a wonderful  refinement  and  poetic 
charm,  there  is  no  formal  repetition,  yet  a 
rythmic  balance  is  maintained,  giving  an 
emphasis  and  a cadence  subtle  beyond  ex- 
pression, and  I know  of  no  other  ceiling  of  this 
date  so  pure  and  so  restrained.  The  frieze  is 
bold,  perhaps  a little  too  much  so  for  the 
delicacy  of  the  ceiling,  but  in  point  of  design 
is  in  advance  of  the  generality  of  those  of  the 
time. 

The  bay  window  which  juts  out  from  the 
side  of  the  room  well  illustrates  the  delicacy 
of  the  foliage  treatment  of  the  main  ceiling, 
and  the  manner  in  which  it  was  executed. 
From  a central  bouquet  of  modelled  flowers 
four  main  stems  issue,  bearing  in  their  lily- 
shaped terminals  the  sprites  which  decorate 
the  large  ceiling.  These  sprites  are  cast 
from  two  of  such,  and  the  remainder  of  the 
surface  is  covered  with  freely-modelled  small 
foliage,  evidently  done  without  any  cartoon, 
but  nevertheless  most  carefully  distributed. 
We  learn  from  this  that  it  was  the  figure  work 
that  the  stucco-worker  then  tried  to  avoid. 
Having  a model  for  it  he  cast  it,  and  repeated 
it ; but  in  the  foliage  work  he  felt  himself 
fancy-free,  and  at  his  ease.  There  is  another 
lesson  to  be  learned  in  the  dining-room,  once 
two  rooms,  or  designed  for  such.  The  design 
of  one  of  these  ceilings  follows  that  of  one 
portion  of  the  ceiling  of  the  library,  for  as  that 
cartoon  was  so  difficult  to  do,  and  so  very 
good  when  it  was  done,  the  stucco-worker 
could  not  refrain  from  re-using  it.  The  main 
form  was  evidently  the  first  thought  with  him  ; 
of  the  minor  detail  he  thought  but  little — that 
came  to  him  by  instinct — and  here  he  varies 
all  the  foliage  which  trails  about  the  field  so 
widely  from  that  of  the  ceiling  the  cartoon  was 
borrowed  from,  that  there  is  no  attempt  made, 
because  no  need  was  felt,  to  copy. 

The  frieze  to  this  portion  of  the  drawing- 
room is  a very  interesting  one,  containing 
some  well-modelled  medallion  heads,  sur- 
rounded by  festoons  and  strap-work,  held  up 
by  standing  figures,  and  is  decidedly  more 
German  or  Dutch  than  any  other  work  in  the 
house.  There  are  many  other  notable  ceilings 
at  Audley  End,  and  in  no  other  house  that  I 
know  is  there  as  good  an  epitome  of  the 
stucco-work  of  the  middle  of  the  reign  of 
James  I. 

Towards  the  end  of  the  reign  of  James  I.  the 
art  was  introduced  into  Scotland,  and  probably 
some  of  the  earliest  there  are  the  arched  and 
flat  ceilings  of  Cragievar  Castle,  which  was 
purchased  by  William  Forbes,  who  had  “ made 


much  wealth  by  trading  in  Denmark” — the 
Queen’s  native  country — and  who  naturally,  as 
a new  proprietor,  wished  to  do  things  in  the 
newest  and  most  costly  fashion.  This  was 
about  1611,  at  which  date  it  is  evident  that 
this  stucco  work  was  deemed  a new  thing,  as 
it  is  especially  recorded  that  “ he  plaistered  it 
very  curiously.”  The  patterns  are  quite  similar 
to  those  in  vogue  in  England,  and  a well 
designed  ribbed  pendentive  hangs  from  the 
centre  of  the  vault  of  the  principal  chamber. 
As  a rule,  these  penaentives  were  not  so  wisely 
applied,  nor  so  well  designed,  in  Scotland  as 
in  England,  but  it  must  be  remembered  that 
the  fan  groining  whence  they  sprang  had  not 
been  in  much  use  in  the  former  country,  and 
that  stone  pendentives,  when  used,  as  at 
Roslyn,  were  coarser  and  less  amalgamated 
with  the  groin  ribs  than  they  were  in  England. 
For  other  illustrations  of  Scottish  plaster  work 
I must  refer  you  to  the  very  excellent  work  of 
Messrs.  McGibbon  and  Ross,  now  publishing, 
and  to  some  reproductions  of  the  Scottish 
stucco  work  made  by  Mr.  Scott  Morton,  of 
Edinburgh. 

In  the  early  part  of  Charles  I.’s  reign  the 
same  principle  of  design  continued,  but  towards 
the  latter  part  of  it  the  influence  of  Inigo  Jones 
and  Rubens  was  decidedly  detrimental  to  the 
stucco  workers.  The  Palladian  character  ot 
the  architecture,  and  the  trabeated  and  coffered 
ceilings  of  the  architect,  led  to  the  use  of  cast 
enrichments  of  mouldings,  and  the  desire  for 
large  spaces  for  the  painter’s  figures  did  away 
with  the  lesser  division  of  the  ceiling,  and 
though  the  painter  on  the  ceiling  imitated 
stucco  work,  the  stucco  worker  himself  was 
banished.  Then  came  the  troublesome  time 
of  the  Commonwealth  with  the  Spartan 
severity  of  the  Puritans,  and  so  both  forms 
of  decoration  were  destroyed,  and  at  the 
Restoration  it  was  found  necessary  to  import 
French  and  Italian  plasterers  to  execute 
what  little  was  demanded.  This,  however, 
was  not  much,  for  Verrio  and  Laguerre  held 
sway,  and  the  stuccoer  had  only  to  prepare 
the  ceilings  and  friezes  for  the  painter. 
Indeed,  had  more  been  needed,  it  could  hardly 
have  been  obtained,  for,  as  the  stucco  worker’s 
art  had  stagnated  during  the  troublous  period, 
it,  like  all  that  stagnates,  died.  Again,  most 
of  those  who  had  any  love  for  art,  found  them- 
selves on  the  wrong  side  in  politics,  and,  either 
perforce  or  voluntarily,  left  the  kingdom . When 
they  returned,  they  brought  foreign  fashions 
and  foreign  fashioners  with  them.  Thus,  when 
Lord  Montague  rebuilt  Montague-house,  he 
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employed  Peter  Puget,  a French  architect,  to 
design  it,  and  Monnoyer,  the  French  flower 
painter,  came  over  to  decorate  it.  Monnoyer 
not  only  painted  flowers,  but  modelled  them  in 
stucco,  and  hung  festoons  and  wreaths  every- 
where and  garlanded  everything,  endeavouring 
to  make  his  stucco  wreaths  compete  with  the 
carved  wooden  ones,  such  as  Grinling  Gibbons 
and  his  followers  did  so  well.  These  floral 
decorations  held  their  sway  for  some  time, 
often  surcharged  and  pretentious,  as  in  the 
ceiling  from  Astley-hall,  where  the  amount  of 
labour  expended  is  by  no  means  commensu- 
rate with  the  effect : it  partook  too  much  of  the 
technic  of  the  pastrycook  and  confectioner  to 
have  a lasting  hold,  and  was  soon  followed  by 
a better  and  purer  character,  brought  in  by 
the  Italian  stuccatori,  who  again  flocked  into 
England.  What  that  was,  the  next  slide— 
of  Weston-hall — will  show  you,  where  you 
will  note  that,  not  only  on  the  ceiling,  but  on 
walls,  the  stucco  worker  displayed  his  skill, 
and  stucco  once  more  became  a favourite  mode 
of  decoration.  The  pupils  and  followers  of  Sir 
Christopher  Wren  adopted  it ; and  in  most  of 
the  houses  and  public  buildings  erected  in  the 
first  half  of  the  last  century  you  will  find  very 
excellent  work.  The  ceiling  of  the  oak-room 
in  the  office  of  the  New  River  Company  is  an 
excellent  example,  and  Gibbs’s  work  abounds 
with  the  labours  of  Artari  and  Baggutti,  whom 
he  considered  to  have  been  **  the  best  fret 
workers  that  ever  came  into  England.”  You 
can  see  some  of  their  work  in  the  church  of  St. 
Martin-in-the-Fields.  The  long  foliaged  cha- 
racter of  ornament,  erroneously  called  of  the 
Chippendale  style,  followed  this  — a weak 
travesty  of  the  French  ornament  of  the  time  of 
Louis  XV.,  but  frequently  of  beautiful  work- 
manship, and  of  which  there  is  so  much  re- 
maining that  it  must  be  familiar  to  most  of 
you.  To  this  succeeded  the  ruined  Classic 
mode,  in  which  the  expiring  efforts  of  the  stucco 
worker  exhausted  themselves.  Of  this  I,  by 
the  kindness  of  Mr.  Brunton,  of  the  Plastic 
Decoration  Company,  am  able  to  show  you  an 
interesting  example,  done  at  Montague-house 
when  it  became  the  British  Museum.  During 
the  latter  half  of  the  last  century  most  excellent 
work  was  done  in  Ireland  by  the  brothers 
Thomas  and  Charles  Clarke,  better  work 
even  than  was  being  done  at  the  same 
time  in  England.  But  the  extinguishing 
blow  was  given  by  the  brothers  Adam,  who, 
though  elegant  and  graceful  in  the  general 
design  of  their  applied  ornament,  yet  by  intro- 
ducing their  ready-made  cast  “composition” 


ornament,  made  by  the  mile,  without  a thought 
in  a yard  of  it,  removed  whatever  desire  there 
might  exist  for  the  revival  of  a noble  art  so 
miserably  emasculated.  Thus  expired  the  art 
and  craft  of  the  modeller  in  stucco. 

Why,  then,  seek  to  revive  it  ? you  perhaps  may 
ask.  My  answer  in  the  first  place  is  Circum- 
sfiice.  Look  around  at  this  small  selection  of 
photographs  of  work  that  has  been  done.  Why 
not  seek  to  revive  an  art  that  did  such  work  as 
these  set  forth  ? It  has  many  advantages,  it 
is  free,  it  is  individual,  it  causes  the  artist  to 
think  long  but  work  quickly.  It  is  not  difficult 
to  do.  Ah  ! there  is  its  bane,  there  lies  the 
cause  of  all  its  failure,  for  if  you  will  reflect 
upon  this  brief,  but  perhaps  too  long,  sketch 
of  its  changeful  history,  you  will  have  noticed 
that  its  frequent  revival  has  always  been  by 
the  hands  of  men  who  were  great  artists,  and 
who  sought  and  found  in  it  a ready  means  of 
expressing  their  ideas — its  rapidity  of  execution 
was  easily  acquired  by  men  who  had  no  ideas 
to  express  and  were  not  even  small  artists.  It 
was  from  the  work  of  such  as  these  “ stucco  ” 
became  a bye- word  and  a reproach.  In  every 
country  where  it  has  been  practised  it  was  first 
patronised  by  Popes,  emperors,  kings,  and 
learned  potentates,  was  practised  by  great  and 
honoured  artists,  and  after  a while  it  sank 
through  the  inefficient  labours  of  men,  who  did 
r.ot  learn  to  use  it  well  or  wisely,  into  being 
a thing  of  scorn.  Hardly  a country  where 
it  has  lived  has  not  found  in  it  some  words 
to  curse  by,  derived  from  this  abuse  and  mis- 
use of  stucco.  In  Italian  there  are  words 
implying  disgust,  annoyance,  nausea,  and 
many  others,  all  based  on  stucco.  In  French 
stuc  implies  grossness,  pretentious  sham,  ela- 
borate nonsense,  and  other  false  and  odious 
things  ; and  in  our  own  tongue  a “ neat 
stucco  villa  ” is  hardly  a commendable  com- 
ment on  a house  or  its  holder.  This  lesson 
I would  point  out  to  all  who  wish  to  aid 
the  re-creation  of  the  great  good  there 
is  in  it.  Do  not  think  that  because  the 
material  is  cheap  the  art  should  be  nasty. 
Because  your  material  is  cheap,  is  easy  to 
work,  you  will  have  the  larger  opportunity 
of  spreading  the  lesson  you  would  desire  to 
teach  and  the  thought  you  would  give  ex- 
pression to.  If  you  have  no  lesson  to  teach 
— no  thought  to  express— please  do  not  you 
touch  stucco  duro.  To  the  artist  who  longs 
for  a wide  field  for  his  work,  who  feels  that 
practice  in  the  applied  Arts  leads  to  success  in 
greater  fields,  to  him  who  feels  that  in 
following  the  great  men  I have  mentioned 
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he  treads  a worthy  path,  I say,  try  stucco 
duro. 


The  paper  was  illustrated  by  a series  of  lantern 
slides  thrown  on  the  screen.  The  slides  represented 
the  various  changes  of  style  in  stucco  ornament  from 
the  first  half  of  the  first  century  down  to  the  last 
half  of  the  18th  century,  whilst  further  illustration 
was  afforded  by  numerous  photographs  on  the  walls. 
The  casts  lent  by  the  Science  and  Art  Department 
were  from  early  Roman  stucchi,  as  well  as  some 
from  the  work  of  Giovanni  da  Udine ; and  some  actual 
specimens  of  old  stucco  were  lent  by  Messrs.  Jackson 
and  Mr.  Brunton.  Modern  examples  were  contributed 
by  Messrs.  Trollope. 


DISCUSSION. 

Mr.  I.  Hunter  Donaldson  said  everyone  must 
have  felt  great  pleasure  in  seeing  these  beautiful  photo- 
graphs, mixed  with  a sense  of  humiliation  because  of 
our  incapacity  at  present  to  produce  such  works  in  this 
country.  Everyone  must  regret  that  so  beautiful 
an  art  was  so  little  practised,  and  that  slight  en- 
couragement was  given  to  it.  For  such  work  of  the 
best  kind  to  be  produced  three  things  were  requisite, 
time,  taste,  and  money,  and  unfortunately  these  three 
were  rarely  found  in  combination.  Probably  some  of 
the  best  work  in  this  line  had  been  done  by  Messrs. 
Jackson  Sc  Sons,  of  Rathbone-place  ; but  wherever 
it  had  been  done  the  conditions  were  not  favourable 
to  the  highest  expression  of  such  art.  Until  there 
arose  a higher  sense  of  duty  in  relation  to  art 
generally,  and  a more  intense  love  of  it,  especially 
amongst  those  able  to  encourage  it,  they  could  never 
hope  to  approach  in  any  worthy  degree  the  beautiful 
works  which  had  been  shown.  They  all  regretfully 
remembered  that  there  was  in  this  country  a con- 
spiracy between  moisture  and  dirt,  which  made  all 
kinds  of  art  difficult,  and  some  impossible  ; and  it  was 
particularly  gratifying,  therefore,  to  find  that  this  art 
was  so  durable.  He  had  had  the  privilege  of  seeing 
most  of  the  actual  works  illustrated  that  evening,  but 
had  not  realised  their  great  durability.  Florence  was 
not  always  so  charming  as  it  usually  was  when 
Englishmen  visited  it.  It  was  exposed  to  very  trying 
atmospheric  conditions ; and  he  was  surprised  to  hear 
that  the  beautiful  columns  they  had  seen  had  been  so 
long  exposed  to  the  open  air.  If  such  lovely  work  could 
stand  the  test  of  time,  when  applied  to  public  build- 
ings, there  were  special  reasons  why  it  should  be 
introduced  here,  at  all  events  in  places  where  it  might 
be  somewhat  protected.  They  were  much  indebted 
to  Mr.  Robinson  for  bringing  the  matter  forward,  as 
a complement  to  the  last  two  papers  in  that  Section, 
and  on  showing  how  durable  works  of  art  might  be 
produced.  No  doubt  many  people  of  wealth  would 
give  more  liberal  encouragement  to  this  art,  if  they 
were  satisfied  of  its  durability,  especially  with  regard 
to  public  and  other  buildings.  This  might,  at  all 


events,  be  more  extensively  employed  internally,  and, 
probably,  externally  also,  under  reasonable  con- 
ditions. 

Mr.  Hugh  Stannus  said  he  had  been  much  struck 
by  the  remarks  of  Mr.  Donaldson  on  the  question  of 
durability,  and  suggested  that  the  attention  of 
chemists  might  be  invited  to  the  matter.  He  had 
often  heard  of  size,  glue,  and  such  materials  being 
used  in  making  stucco,  but  it  always  appeared  to  him 
that  they  would  form  an  element  of  danger,  for  he 
had  known  stucco  work  perish  in  consequence  of  glue 
being  used.  On  the  other  hand,  there  was  some  very 
fine  stucco  work  at  Hardwick-hall,  near  Chesterfield, 
not  only  in  the  house  itself,  but  also  in  some  roofless 
ruins  alongside,  though  it  was  there  subject  to  the 
severe  winters  of  that  part  of  Derbyshire.  If  some 
part  of  it  could  be  analysed  by  a competent  chemist, 
who  would  also  examine  the  interesting  recipes  Mr. 
Robinson  had  given  in  the  paper,  it  might  be  of  ad- 
vantage. No  doubt  Mr.  Donaldson  had  hit  on  the 
reason  why  so  many  of  the  moneyed  classes  who 
desired  to  have  the  charms  of  art  in  their  dwellings, 
still  had  a dread  about  the  want  of  durability,  and  if 
they  were  satisfied  on  that  point,  there  might  be  a 
great  future  for  stucco.  Reference  was  made  to  the 
number  of  mode  lling  students  ‘ ‘ turned  out  ’ ’ each  year 
in  the  various  schools  of  art,  and  he  knew  of  one 
school  where  they  had  the  instruction  of  the  best 
teacher  of  modelling  in  England,  and  where  the 
students,  after  two  years  training,  were  capable  of 
doing  any  quantity  of  stucco  work  required.  It 
happened  unfortunately,  sometimes,  that  young  men 
had  an  ambition  to  become  R.A.’s,  and  to  send 
sculpture  to  the  Academy,  so  that  sometimes  instead 
of  having  men  who  would  be  an  honour  to  applied 
art,  we  had  second-rate  sculptors.  Every  art  of  this 
nature  which  gave  an  outlet  for  their  artistic  power, 
helped  to  find  a honourable  vocation  for  these 
students ; and  they  must  all  heartily  welcome  this 
paper  on  a subject  which  Mr.  Robinson  had  made  so 
entirely  his  own. 

Mr.  Wyatt  Papworth  desired  to  express  his 
warmest  personal  thanks  for  the  very  able  historical 
review  of  this  subject,  the  difficulties  of  which  he 
well  knew,  having  some  years  ago  tried  to  compile 
one,  and  he  had  to  give  it  up.  One  early  period  of 
the  use  of  stucco  had  hardly  been  touched  upon, 
viz.,  that  of  the  very  early  Greeks.  In  the  temples 
of  Sicily  the  columns  were  built  of  coarse  sand- 
stone, and  covered  with  a thin  film  of  stucco,  about 
one-sixteenth  or  one-eighth  of  an  inch  thick,  which 
is  still  to  be  found  in  many  instances.  In  Wren’s 
“ Parentalia,”  which  was  only  published  in  1750, 
Sir  Christopher,  who  died  in  1723,  records  the  use  ot 
“ marble  meal  as  the  old,  and  still,  the  modern  way 
of  stucco  work  in  Italy.”  This  was  a curious  term, 
and  recalled  the  phrase  quoted  from  Evelyn  of  rye- 
meal.  Mr.  Robinson  had  not  given  much  detail  as 
to  how  the  work  was  done ; he  (Mr.  Papworth)  had 
heard  from  plasterers  that  the  art  work  was  carried 
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out  by  hand,  but  all  the  running  patterns  were  made 
by  moulds  pressed  on  the  soft  material  on  the 
ceilings  or  walls,  thus  forming  the  outline.  Of  course 
that  was  a rapid  way  of  getting  the  work  done 
when  there  was  repetition,  and  it  was  then  finished 
by  hand.  These  moulds  were  often  of  lead,  but 
sometimes  of  resin.  Not  much  was  known  of  the 
artists  employed  on  Wren’s  buildings,  but  James 
Gibbs  introduced  two  Italians,  G.  Artari  and  Bagutti, 
who  worked  in  St.  Martin’s  Church,  St.  Mary-le- 
Strand,  and  some  other  buildings,  and  also  at  Cam- 
bridge and  Oxford.  Artari  died  in  1769,  and  that 
brought  the  art  down  to  a somewhat  modern  period. 
A Wilton  also  did  stucco  work  about  1750.  In  the 
same  year  at  Cambridge,  Denstone,  of  Derby- 
shire, did  a large  amount  of  good  work.  Then  there 
were  Peter  Naldoni  and  Samuel  Richter,  in  1770, 
and  Thomas  and  Charles  Clarke,  in  1783,  who  had 
been  mentioned,  and  who  he  believed  were  Lon- 
doners, though  they  also  worked  in  Dublin,  because 
they  were  employed  by  Sir  William  Chambers  when 
Somerset-house  was  built ; there  was  some  very 
fine  stucco  work  in  the  old  Royal  Academy  rooms 
which  was  well  deserving  attention.  Another  artist 
employed  by  Sir  William  Chambers  on  the  same 
building  was  William  Collins,  who  died  about  1793. 
Another  name  he  might  be  allowed  to  mention  was 
that  of  his  own  grandfather,  John  Pap  worth,  who 
died  in  1799,  and  might  be  said  to  have  been  the 
last  who  did  stucco  work  in  London,  such  as  this — 
the  ornament  in  the  great  Royal  Academy  room  a 
Somerset-house,  and  with  his  eldest  son  the  decora- 
tive work  at  the  rebuilding  of  the  chapel  at  Greenwich 
Hospital,  under  James  (the  Athenian)  Stuart,  the 
whole  of  which  fine  stucco  work  was  done  by  the  hand 
in  situ . There  was  a curious  anecdote  with  regard  to 
that  building ; the  son  was  at  Greenwich  some  years 
afterwards  showing  the  place  to  a party  of  friends,  and 
one  of  the  guides  informed  them  that  the  plasterer  who 
did  the  ceiling,  when  lying  on  his  back  on  the  scaffold, 
tumbled  off  and  was  killed.  He  was  very  much  aston- 
ished when  his  uncle  said  he  was  the  workman. 
Some  time  ago  he  (Mr.  Pap  worth)  came  across  a very 
beautiful  specimen  of  plaster  work  in  a church  in  the 
City,  but  was  unable  to  lay  his  hand  on  his  memo- 
randum, or  to  say  which  church  it  was.  The  vestry 
clerk  who  admitted  him  to  the  building  said  the 
churchwardens  of  the  time  did  not  like  the  price  which 
the  plasterer  asked  for  this  magnificent  flower.  It 
was  about  10  feet  in  diameter,  so  several  experts 
were  called  in  to  say  what  it  was  worth.  The  answer 
given  was  that  no  money  would  pay  for  it,  it  was 
so  exquisitely  done.  He  thought  it  might  be  St. 
Katharine’s,  in  Fenchurch- street.  With  regard  to 
the  materials  used,  he  refrained  from  enlarging  on 
that  part  of  Mr.  Robinson’s  paper  ; but  he  had  heard 
that  when  some  work  of  this  kind  was  done  at  the 
Duke  of  Devonshire’s,  at  Chiswick — the  whole  of  the 
exterior  being  covered  with  stucco — the  neighbour- 
hood was  impoverished  in  the  matter  of  eggs  and 
butter  milk,  which  were  taken  to  mix  with  the 


stucco.  There  did  not  seem  to  have  been  any- 
thing used  with  the  old  well  - slacked  lime, 
beyond  a little  sand.  This  would  render  the 
suggested  chemical  examination  unnecessary ; the 
simpler  it  was  the  better.  He  was  doubtful  whether 
Nicholas  Stone  had  anything  to  do  with  the 
ceiling  referred  to  by  Mr.  Robinson.  Many  works 
were  attributed  to  him  which  he  thought  Stone  could 
not  have  been  old  enough  at  the  time  to  have  been 
engaged  in  : for  instance,  the  wonderful  tomb  to  Sir 
Francis  Vere,  in  Westminster  Abbey,  a most  extra- 
ordinary work,  which  Stone  was  hardly  likely  to  have 
done,  as  some  had  suggested,  seeing  that  in  1608, 
when  Vere  died,  he  was  only  a youngster  of  about  20 
years  of  age. 

Mr.  H.  Longden  said  there  was  a very  fine  frieze 
in  the  great  gallery  at  Hardwick-hall,  nearly  as 
deep  as  the  pictures  round  that  room,  mostly  hunting 
subjects ; and  he  could  confirm  what  had  been  said 
as  to  the  work  in  the  ruins.  Old  Bess  of  Hardwick, 
as  she  was  called,  built  the  new  Hardwick-house, 
and  pulled  down  the  old  one,  or  rather  left  it  to 
decay ; yet  there  was  in  one  of  the  rooms  of  that 
old  house  a frieze  very  similar  in  the  kind  of  orna- 
ment to  that  in  the  new  one,  which  showed  that  it 
must  have  been  in  progress  at  the  very  time  the  new 
house  was  begun.  That,  therefore,  was  great 
evidence  of  durability.  There  was  modelled  stucco 
work  over  the  chimney  pieces  in  Hardwick,  and  the 
same  in  Haddon,  where  there  was  a quaint  but  not 
very  beautiful  example  representing  Orpheus  over 
one  of  the  chimney  pieces.  There  was  a good  deal 
of  fine  work  of  this  kind  in  the  north  of  England, 
one  fine  specimen  being  in  Wallington-hall,  belonging 
to  the  Trevelyans.  The  house  was  built  by  Blackett, 
a merchant  of  Newcastle.  The  tradition  was  that 
the  stucco  work  on  the  staircase  and  ceilings  was 
done  by  Italians  ; it  was  certainly  early  18th  century 
work,  but  he  had  not  heard  of  names  of  executants. 
This  kind  of  art  very  rapidly  spread,  and  it  was 
much  to  be  regretted  it  had  died  out.  It  was  certain 
that  those  modellers  who  were  now  being  trained 
would  want  work,  and  this  would  be  a very  good  way 
to  employ  them ; as  had  been  said,  they  produced  a 
good  deal  of  very  fine  niggling  sort  of  ornament,  and 
if  they  would  go  in  for  a broader  style  it  would  be 
better.  Such  work  was  now  being  done,  so  that  a 
start  had  been  made,  and  they  only  had  to  go  on. 

Mr.  Robbins,  who  said  he  had  been  engaged  in 
plaster  work  all  his  life,  produced  various  samples  of 
a material  which  he  had  been  experimenting  on  for 
some  years,  and  which  could  be  worked  either  by 
running  in  moulds  or  modelled  by  hand,  and  would 
also  take  any  desired  colour. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Robinson,  said  he  thought  he  could  best  add  to 
the  interest  of  the  discussion  by  telling  them  some- 
thing of  what  he  had  learnt  by  personal  observation. 
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He  had  been  always  much  interested  in  plaster  work, 
stucco  especially,  particularly  that  produced  in  the 
finest  periods  in  Italy.  He  had  had  the  good  fortune 
to  make  the  acquaintance  of  Signor  Mariani,  who 
produced  the  model  mentioned  by  Mr.  Robinson  of 
the  Villa  Madama,  and  who  was  one  of  the  most 
skilful  men  in  Europe,  having  all  the  old  traditions  of 
the  Italian  minor  arts.  The  next  time  he  was  in 
Perugia  he  asked  Signor  Mariani  to  show  him  how 
lie  did  the  work,  and  went  with  him  into  a carver  and 
gilder’s  shop  to  see  some  stucco  duio  made.  He  used 
plaster  of  Paris,  and,  what  was  equivalent  to  the  rye 
meal  already  mentioned,  viz.,  flour  paste,  rather  thin. 
With  this  the  plaster  was  mixed  until  it  was  of 
about  the  consistency  of  pastry  dough,  and  was 
rolled  out  just  in  the  same  way.  It  was  then  cut 
into  pieces  and  pressed  into  a mould,  and  taken 
out  again  very  rapidly,  almost  immediately.  The 
■material  hardened  quickly,  though  not  so  quickly  as 
if  made  with  English  plaster ; he  believed  size  or 
weak  glue  was  the  best  to  retard  the  drying.  He  had 
been  much  interested  in  what  Mr.  Robinson  said 
about  the  column  in  the  Palazzo  Vecchio,  for  he  had 
never  realised  before  how  long  they  had  stood  in  good 
condition,  and  it  was  most  encouraging  to  those  who 
were  desirous  of  encouraging  this  work  in  England. 
When  he  was  at  Hardwick  some  few  years  ago,  from 
the  bottom  of  the  wall  in  the  old  house  where  the 
■frieze  was,  he  brought  away  with  him  a few  fragments 
of  the  old  plaster,  for  the  purpose  mentioned  by  Mr. 
Stannus,  but  he  had  omitted  to  have  them  analysed, 
and  could  not  find  them  in  time  to  bring  that  evening. 
If,  however,  Mr.  Stannus  would  undertake  to  have 
them  analysed  he  would  look  them  up.  With  regard  to 
colouring  stucco,  he  had  made  some  experiments,  and 
hoped  that  at  some  future  time  Mr.  Robinson  would 
go  more  at  length  into  this  and  other  branches  of 
the  subject.  He  understood  that  many  of  these 
beautiful  works  were  first  gilt,  and  then  painted. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Robinson,  in  reply,  said  he  would  just  add 
a parting  word  on  what  Mr.  Donaldson  had  said  as 
to  the  three  requisites,  time,  taste,  and  money.  As 
for  taste,  that  was  a quantity  which  could  not  be 
expressed  by  words  in  any  way.  But  stucco  work 
certainly  did  not  demand  much  time  ; it  was  about 
the  quickest  process  for  obtaining  a result  of  any ; 
nor  was  it  by  any  means  expensive.  In  many  cases 
it  would  be  quicker  and  cheaper  than  any  other,  even 
than  modelling  in  clay,  taking  a mould,  and  then 
taking  a plaster  cast.  Very  often  you  wanted  a 
thing  which  was  right  and  left,  the  pattern  being 
reversed  ; and  there  a double  process  of  modelling 
and  casting  would  be  required.  In  stucco, 
you  only  had  one  process ; and  it  was  just  as 
easy  to  model  in  stucco  as  in  clay  ; you  put  it  in  situ, 
and  the  result  was  your  own  woik,  and  it  spoke  for 
itself.  Some  eight  or  ten  years  ago  he  executed  across 


some  gables  of  a building  at  Cowdray,  near  Midhurst, 
for  Lord  Egmont,  a large  hunting  scene,  with  stags, 
&c.  The  tradition  was  that  it  had  been  a hunting- 
lodge,  and  the  decorations  were  desired  to  be  in 
character  with  it.  This  work  had  stood  very  well  so 
far,  not  showing  a sign  of  any  decadence  whatever. 
The  whole  work  was  done  very  rapidly,  and  was 
not  costly.  If  stucco  work  were  expensive,  it 
would  never  have  been  so  extensively  practised  ; 
in  fact  it  ran  rampant  all  over  Europe,  and 
died  out,  because  it  was  so  cheap,  that  it  led  to  so 
much  poor  work  being  done,  and  people  got  dis- 
gusted with  it.  The  real  thing  that  blocked  the  way 
was  the  want  of  a little  humility  on  the  part  of  the 
modellers,  in  assuming  a blouse,  and  working  on 
a scaffold.  One  of  his  objects  in  pointing  out  the 
great  men  who  had  done  stucco  work  absolutely  with 
their  own  hands  was  to  show  that  labour  of  this  kind 
really  ennobled  the  man,  and  that  his  blouse  was  a 
| garb  of  honour  to  him.  He  was  much  obliged  to 
Mr.  Papworth  for  much  of  his  information,  and  t@ 
Mr.  Longden  also,  and  should  be  obliged  if  they  or 
any  other  gentleman  would  send  him  notes  they  might 
I have  of  any  plaster  work  in  England,  for  he  did  not 
intend  to  let  the  subject  rest  at  the  immature  point 
| to  which  he  had  been  able,  as  yet,  to  carry  his  research . 


FOREIGN  & COLONIAL  SECTION. 

Tuesday  evening,  April  21st,  1891  ; Sir 
Alfred  Lyall,  K.C.B.,  K.C.S.I.,  K.C.I.E., 
in  the  chair.  The  paper  read  was  on  “China,” 
by  Sir  Thomas  Wade,  G.C.M.G.,  K.C.B. 

The  report  of  the  paper  and  discussion  will 
be  printed  in  the  next  number  of  the 
Journal. 


EIGHTEENTH  OR  DINA  R Y 
MEETING. 

Wednesday,  April  22,  1891  ; Professor 

H.  S.  Foxwell,  M.A.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Bayley,  Sir  Steuart  Colvin,  K.C.S.I.,  C.I.E.,  7, 
Glendower-place,  S.W. 

Cornett,  James  Porteus,  Claxheugh  - grove,  near 
Sunderland. 

Dunford,  J.  Williams,  100c,  Queen  Victoria- street, 
E.C.  ; and  Linda,  Pembroke-road,  Walthamstow, 
E. 

Vallance,  Robert  Frank,  Cavendish  - house,  Mans- 
field. 


456 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[April  24,  1891. 


The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Brace  well,  William,  Brinscall,  near  Chorley. 

Brown,  Prof.  Gerard  Baldwin,  M.A.,  The  Univer- 
sity, Edinburgh. 

Davies,  David,  The  Oriental  Waterproofing  Com- 
pany, Wallis-road,  Hackney-wick,  E. 

Friend,  Samuel,  Cargate,  Aldershot,  Hants. 

Fryer,  Frederic  W.,  Loundoun- house,  Surrey- street, 
Strand,  W.C. 

Geen,  Charles  Alfred,  32,  Mount  Pleasant-road, 
Lewisham,  S.E. 

George,  John  Bellamy,  37,  Highbury-hill,  N. 

Hirst,  Hugo,  71,  Queen  Yictoria-street,  E.C. 
Knight,  Charles  A.,  114,  Newgate-street,  E.C. 
Langton,  E.  G,  12,  Matham-grove,  Lordship-lane, 
S.E. 

Macpherson,  George  M.,  M.A.,  LL.D.,  Karachi, 
India. 

Maxwell,  James,  29,  Princess-street,  Manchester. 
Michaelis,  Philip,  21,  Endsleigh- gardens,  N.W. 
Porter,  James  Neville,  47,  Upper  Bedford-place, 
W.C. 

Prentice,  Napier,  5,  Queen’s-road,  Erith,  Kent. 
Rosenthal,  James  H.,  Babcock  and  Wilcox  Com- 
pany, 1 14,  Newgate-street,  E.C. 

Sherrin,  George,  33,  Finsbury-circus,  E.C. 

Southall,  Bertram  Norman,  Beech-house,  Redhill, 
Surrey. 

Tidman,  Edward,  34,  Victoria-street,  Westminster, 
S.W. 

Weeks,  Alfred  W.  G.,  36,  Gunter-grove,  West 
Brompton,  S.W. 

Wilson,  Reginald  P.,  3,  Prince's-mansions,  Victoria- 
street,  S.W. 

Wood,  Gilbert,  32,  Green-lane,  Kettering. 

The  paper  read  was — 

BIMETALLISM. 

By  Sir  Guilford  Molesworth,  K.C.I.E. 

“Only  fools  are  bimetallists  ! ” This  was 
the  verdict  of  the  Right  Honourable  Robert 
Lowe,  Chancellor  of  the  Exchequer,  when 
asked  by  Mr.  Pender  whether  there  was  any- 
thing in  bimetallism.  A few  weeks  ago,  I was 
told  by  a friend  that,  in  answer  to  a similar 
question,  he  was  assured  by  a senior  wrangler 
— a man  well  known  in  literary  circles — that 
“as  soon  as  a man  begins  to  inquire  into  the 
nature  of  bimetallism,  he  ceases  to  be  a bi- 
metallist.” 

Now,  this  would,  to  some  extent,  repre- 
sent the  state  of  the  case,  if  it  had  been 
supplemented  by  a single  word— if  it  had 
been  stated  thus : — “ A man  ceases  to 
be  a bimetallist  as  soon  as  he  begins  to 
inquire  superficially .”  I have  spoken  to 


hundreds  of  men  on  the  subject,  and,  almost 
invariably,  I have  received  one  or  other  of 
these  answers  : “ Bimetallism  is  so  abstruse 
a subject  that  I have  not  cared  to  investi- 
gate it;”  or,  “bimetallism  is  an  absurd 
fad ; and  it  is  contrary  to  every  principle  of 
political  economy  to  attempt  to  fix  by  law  the 
relative  value  of  two  commodities  like  gold 
and  silver.” 

This  latter  reply,  accompanied  by  a con- 
temptuous refusal  to  argue  the  question  further,, 
represents  the  superficial  inquiry,  which  ends 
in  the  inquirer  ceasing  to  be  a bimetallist. 
Now  let  me  give  a few  instances  of  those 
who  have  pushed  the  inquiry  beyond  the 
superficial  limit.  Two  years  after  Mr.  Lowe 
had  given  utterance  to  the  opinion,  that  “-only 
fools  were  bimetallists”  — having  dashed 
into  controversy  in  the  Nineteenth  Century , 
in  which  he  heaped  upon  bimetallists  every 
epithet  which  his  richly  stored  mind  could  find 
to  express  his  contempt  for  their  reasoning 
powers — he  was  forced  to  admit  that  he  was 
beaten  in  controversy.  He  had  the  manliness 
to  confess  his  defeat  in  the  following  quota- 
tion : — Nec  tarn  turpe  fuit  vinci,  quain  con - 
tendisse  decorum , which  I may  perhaps  trans- 
late, “ The  disgrace  of  my  defeat  is  eclipsed 
by  the  honour  of  such  a controversy.” 

Mr.  Gibbs,  Governor  of  the  Bank  of  Eng- 
land, at  the  public  meeting  in  1883,  said  : — 

“ Mr.  Goschen  and  I were  together  on  the  Con- 
ference of  Paris.  Both  of  us  were  sturdy  defenders 
of  gold  monometallism,  but  I have  changed  my  mind  ; 
I do  not  say  that  Mr.  Goschen  has  changed  his  mind,, 
but  I think  he  has  somewhat  modified  it.” 

Mr.  Gibbs  is  now  the  leading  champion  o^ 
bimetallism.  The  Economist  threw  down,  the 
glove  to  bimetallists,  and  Mr.  Gibbs  having 
taken  it  up,  handled  his  adversary  so  roughly, 
that,  after  an  exchange  of  broadsides,  the 
Economist  retreated  beyond  the  line  of  fire — he 
found  nothing  to  say  by  the  way  of  a re- 
joinder. 

How  far  Mr.  Goschen  has  modified  his 
opinions  may  be  judged  by  the  following 
quotation  from  his  speech  at  Manchester : — 

“ There  is  a class  of  monometallists  who  say  that 
bimetallism  is  all  nonsense,  and  cannot  understand 
what  it  means.  Now  I do  not  think  it  is  nonsense  at 
all — I think  it  is  a very  serious  demand  for  a change, 
which,  if  adopted,  would  produce  very  large  results. 
The  action  of  the  Latin  Union  and  of  Germany,  the 
displacement  of  silver,  and  the  enthronement  of  goldt 
in  its  place  in  many  countries,  have  had  an  immense 
effect  in  producing  the  changes  which  the  bimetal- 
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lists  deplore,  and  attempt  to  remedy.  I fully  appre- 
ciate the  importance  of  the  question,  I find  it  is 
almost  impossible  to  exaggerate  its  importance.” 

Mr.  Samuel  Smith,  M.P.,  in  a public  speech 
stated  that,  like  everyone  brought  up  in  this 
country,  he  was  in  favour  of  the  single  gold 
standard,  and  indisposed  to  believe  in  the 
power  of  law  to  fix  a ratio  between  any  two 
articles ; he  is  now  in  the  foremost  rank  of  bi- 
metallists. Jevons  and  Macleod,  well  known 
authorities  in  monetary  science,  and  formerly 
monometallists,  have  admitted  that  the  position 
of  bimetallism  is,  from  a scientific  point  of  view, 
impregnable. 

A few  years  ago,  the  number  of  bimetallists 
in  England  might  have  been  counted  on  the 
ten  fingers ; now  they  are  legion.  Upwards 
of  100  members  of  Parliament  favour  bimetal- 
lism ; 135  petitions  in  favour  of  it  have  been 
presented  to  Parliament  from  Chambers  of 
Commerce,  Trades  Councils,  Agricultural  As- 
sociations, and  Labour  organisations.  In  the 
United  States  Mr.  McCulloch,  secretary  to  the 
Treasury,  publicly  retracted  his  former  opinions 
in  favour  of  monometallism.  Mr.  Ruggles, 
delegate  of  the  United  States,  who  in  the 
monetary  conference  of  1867  was  a strenuous 
opponent  of  bimetallism,  in  1876  urged  the 
“ vital  necessity  of  a conference  for  establish- 
ing bimetallism.  ” 

M.  Vrolich,  Minister  of  Finance  for  the 
Netherlands,  for  a quarter  of  a century  a 
monometallist,  became  a strong  advocate  for 
bimetallism.  In  Belgium,  M.  de  Laveleye 
reduced  to  silence  all  the  monometallists.  In 
France,  the  Journal  de  Debals,  formerly 
monometallic  in  its  views,  was  converted  to  bi- 
metallism. Signor  Luzatti,  the  delegate  of 
Italy  at  the  Paris  Conference,  stated  : — “ Cer- 
tain indications  allow  us  to  affirm  that  in 
Germany  opinions  are  more  and  more  divided 
between  monometallism  and  bimetallism.  It 
is  evident  that  the  latter  system  is  daily  gaining 
ground ; it  has  on  its  side  important  economic 
authorities,  whose  names  it  is  enough  to  quote 
— MM.  Wagner,  Schaeffle,  Lexis,  Arendt. 

It  has  been  defended  in  the  Reichstag  by 
several  deputies,  particularly  by  one  of  the 
leading  members  of  that  body,  Herr  Von 
Kardoff.  It  has  been  expounded  and  applauded 
at  numerous  public  meetings,  and  by  Germans 
at  the  annual  congress.  Lastly,  a symptom 
more  significant  than  any,  Prince  Bismark 
himself  seems  to  have  conceived  doubts  of  the 
gold  monometallic  reform  decreed  ten  years 
ago,  by  the  German  Government.’  ’ The  Times , 


in  an  editorial,  has  stated  “that  free  coin- 
age in  the  United  States  would  fix  the  ratio 
all  over  the  world,”  although  a few  years 
ago  bimetallists  were  stigmatised  as  lunatics 
for  asserting  that  Great  Britain,  the  United 
States,  France,  Germany,  and  other  conti- 
nental States  in  combination  could  accom- 
plish this. 

The  English  Government  has  admitted  the 
efficacy  of  bimetallism,  in  its  offer  to  keep  a 
portion  of  its  bank  reserves  in  silver,  on  condi- 
tion that  the  other  states  would  return  to  that 
bimetallism  from  which  they  have  departed. 
The  Royal  Commission,  appointed  in  1887,  con- 
sisted of  twelve  members  impartially  selected 
from  monometallists,  bimetallists,  and  those 
who  had  no  particular  bias.  After  a patient 
investigation,  lasting  over  a year,  the  Com- 
mission issued  a report  which  conceded  every 
principle  for  which  the  bimetallist  contends. 

The  members  were  unanimous  in  the  opinion, 
that  some  step  should  be  taken  to  “ relieve  the 
tension  of  the  present  situation” — to  keep  the 
value  of  silver  stable  relatively  to  gold  ; that 
Government  should  initiate  a movement  to 
promote  the  joint  action  of  nations.  The 
main,  and  almost  the  only,  important  point  o£ 
difference  between  the  members  was,  that  six 
out  of  twelve  of  them  declined  to  join  their 
colleagues  in  recommending  International 
Monetary  Union  on  the  basis  of  bimetallism, 
believing  that  the  subject  required  further 
consideration.  The  report,  as  a whole,  is  a 
great  triumph  for  bimetallism.  The  complete 
change  of  front  in  those  eminent  men  who  had 
previously  been  staunch  supporters  of  gold 
monometallism,  renders  their  admissions  in 
favour  of  bimetallism  all  the  more  important. 

It  would  be  possible  to  multiply  to  any  ex- 
tent instances  of  conversion  to  bimetallism, 
when  the  subject  has  been  fairly  investigated 
otherwise  than  superficially. 

It  is  in  the  hope  of  inducing  discussion  and 
umprejudiced  investigation  on  the  subject,  that 
I have  been  induced  to  bring  the  question 
before  the  Society  of  Arts. 

The  double  standard  of  France,  until  its 
abandonment  in  1873,  maintained,  within 
close  limits,  a fixed  relative  value  between 
gold  and  silver  during  the  present  century 
A departure  from  this  standard  has,  by 
altering  the  standard  or  value  previously 
existing,  injured  credits,  depressed  trade,, 
caused  wide-spread  economic  disturbances, 
and  stimulated  those  Nihilistic  reactions  which 
threaten  Europe  with  revolution. 

The  remedy  is  simple — it  is  a return  to  tht* 
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double  standard ; but  international  agreement 
is  necessary  to  effect  this  return.  France  and 
other  continental  nations  having  suffered 
acutely,  were  willing  to  join  England  in  an 
International  Monetary  Union,  which  would 
at  once  restore  the  relations  between  silver  and 
gold  ; but  England,  whose  statesmen  and 
economists  have  only  lately  begun  to  study  the 
subject,  holds  back,  and  is  the  sole  obstacle  to 
the  application  of  the  remedy.  Public  opinion 
has  been  prejudiced  by  several  popular  falla- 
cies. These  fallacies  are  principally  : — 

1st.  That  bimetallism  is  so  abstruse  a sub- 
ject that  it  is  useless  for  ordinary  people  to 
master  its  principles. 

2nd.  That  it  is  opposed  to  the  laws  of 
political  economy. 

3rd.  That  England  owes  her  commercial 
superiority  to  her  gold  standard. 

4th.  That  the  fall  of  exchange  is  due  to  the 
over-production  of  silver,  and  is,  therefore, 
without  remedy. 

I shall  endeavour  to  refute  these  fallacies, 
and  I shall  then  trace  step  by  step,  from  the 
evidence  of  history  and  reason,  the  connection 
between  the  demonetisation  of  silver,  the  con- 
traction of  currency,  the  depression  of  trade, 
and  the  distress  of  the  industrial  and  working 
classes.  I shall  endeavour  to  show  : — 

That  the  departure  from  bimetallism  has 
created  an  insufficiency  of  gold  for  monetary 
purposes. 

That  this  has  caused  a serious  contraction 
in  the  volume  of  currency. 

That  it  has  been  the  direct  cause  of  fall- 
ing prices ; which  invariably  cause  suffering 
amongst  the  industrial  classes. 

That  it  has  altered  practically  the  terms  of 
rents,  leases,  mortgages,  and  other  agree- 
ments, contracted  before  the  date  of  the 
demonetisation  of  silver. 

That  it  has  been  the  direct  cause  of  the  agri- 
cultural distress,  and  particularly  of  the  dis- 
content in  Ireland. 

That  the  disasters  which  have  followed  the 
abandonment  of  bimetallism  were  distinctly 
predicted,  and  that  the  prediction  has  been 
fulfilled  with  startling  accuracy. 

That  the  adoption  of  gold  monometallism 
has  falsified  the  world’s  standard  of  measure- 
ment of  value. 

That  this  falsification  has  introduced  into 
commerce  and  trade  an  element  of  uncertainty, 
doubt,  and  distrust. 

That  it  has  also  caused  an  inequitable 
transfer  of  value  from  the  productive  to  the 
unproductive  classes  of  the  community. 


Bimetallism,  in  its  outlines,  is  extremely 
simple  if  divested  of  its  side  issues,  and  of  the 
web  with  which  false  political  economy  has 
enveloped  it.  Its  reputation  as  an  abstruse 
subject  is  chiefly  due  to  a dogmatic  unenquir- 
ing prejudice,  fostered  by  a misapplication  of 
the  laws  of  political  economy,  whilst  argu- 
ments carried  on  from  different  points  of  view 
have  woven  a tangled  skein  around  the  sub- 
ject, which  has  completely  obscured  its  sim- 
plicity. The  majority  of  treatises  on  the 
subject  contain  needless  disquisitions  on 
money,  value,  exchange,  and  other  technicali- 
ties, treated  in  a manner  calculated  to  gene- 
rate confusion  of  ideas,  and  to  mislead. 

Throughout  this  paper  I have  used  the  term 
“ bimetallism,”  because  it  has  been  generally 
adopted  in  England  to  express  the  double 
standard  of  silver  and  gold ; but  it  is  a mis- 
nomer, and,  as  Mr.  Dana  Horton  has  re- 
marked, “when  law  and  fact,  theory  and 
history,  are  jumbled  together  into  [one  ‘ ism  ’ 
of  two  metals,  confusion  reigns  even  in  the 
best  of  heads.” 

I shall  endeavour  to  clear  off  this  tangled 
web,  avoiding  as  far  as  possible  all  techni- 
calities or  difficult  questions,  and  at  the  same 
time  pointing  out  the  manner  in  which  this 
confusion  has  arisen. 

Bimetallism,  so  called,  is  simply  the  adoption 
of  two  metals  (gold  and  silver),  at  a fixed  ratio, 
as  the  legal  tender  for  payments.  The  ratio 
adopted  in  France  was  1 of  gold  to  15^  of 
silver.  Any  person  who  has  to  make  a 
payment  (termed  the  “debtor”)  has  the 
privilege  of  selecting  either  metal  for  that 
purpose.  This  is  the  whole  sum  and  sub- 
stance of  bimetallism.  I may  here  explain 
that  the  selection  of  the  metal  for  payments 
does  not  practically  enter  into  ordinary  retail 
transactions  ; it  is  only  called  into  play  when 
large  settlements  are  required,  such  as  the 
adjustment  of  balances  with  foreign  States,  the 
payment  of  national  loans,  the  reinforcing  of 
bank  reserves,  or  transactions  of  a similar 
nature  on  a large  scale.  When  once  the  ratio 
has  been  fixed  by  legislation,  it  is  automati- 
cally maintained,  not  by  the  law , but  by  the 
action  which  legislation  sets  ujb,  through 
the  agency  of  the  laws  of  supply  and  demand. 
This  automatic  action  is  easily  explained. 
Supposing  a large  settlement  has  to  be  made, 
the  “debtor”  (whether  a nation  or  an  indi- 
vidual) has  the  choice  of  the  metal,  and  in 
selecting  a metal  he  creates  a “demand” 
for  it,  whilst  in  rejecting  the  alternative 
metal  he  causes  the  demand  for  it  to  fall 
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off.  Of  course  he  will  select  that  metal 
which  is  least  costly  to  him,  or  that  which  may 
be  below  the  ratio,  and  with  this  demand  arises 
a tendency  to  increased  value  ; whilst,  at  the 
same  time,  the  cessation  of  demand  in  the 
other  metal  tends  to  reduce  to  its  value  ; thus 
if  there  should  be  any  difference  in  the  ratio, 
the  metal  of  lower  value  has  a tendency  to 
rise,  whilst  the  metal  of  higher  value  has  a 
tendency  to  fall— the  tendency  in  both  metals 
being  to  approach  the  ratio.  Of  course  this 
action  extends  throughout  the  world,  wherever 
large  movements  of  coin  or  bullion  are  con- 
cerned, and  thus  the  ratio  is  automatically 
maintained  within  close  limits.  It  is  im- 
possible that  it  should  be  otherwise,  and 
this  automatic  adjustment  of  the  double 
standard  is  extremely  sensitive,  for  the 
slightest  divergence  in  the  ratio  is  care- 
fully watched  by  the  bullion  brokers,  and 
a demand  at  once  springs  up  for  that  which 
is  below  the  ratio,  or  falls  off  for  that  which  is 
above  it.  When,  therefore,  the  two  metals 
are  linked  together  as  a double  standard,  they 
must  find  their  equilibrium  as  surely  as  water 
finds  its  own  level. 

Jevons  has  aptly  compared  this  equilibra- 
tory  action  to  that  which  occurs  in  two 
reservoirs,  each  subject  to  independent  varia- 
tions of  supply  and  demand.  In  the  absence 
of  a connecting  pipe,  the  level  of  the  water 
in  each  reservoir  will  be  subject  to  its  own 
fluctuation  only  ; but  open  a connecting  pipe, 
and  the  two  find  one  common  level.  In  mono- 
metallism the  connecting  pipe  is  wanting. 

Let  me  extend  the  simile  by  comparing 
the  cost  of  transport  brokerage  and  com- 
mission, and  to  the  friction  in  the  connecting 
pipe,  which  accounts  for  slight  and  temporary 
divergences  from  the  absolute  ratio  in  the 
uncoined  bullion  ; and,  as  friction  diminishes 
in  proportion  to  the  size  and  length  of  the 
connecting  pipe,  so  the  divergence  from  the 
ratio  must  bear  a proportion  to  the  number 
and  influence  of  those  States  which  adopt  the 
double  standard.  Two  conditions  are  abso- 
lutely necessary  for  the  maintenance  of  a double 
standard : — 1 st.  That  the  coinage  of  both 
metals  shall  be  free  and  unrestricted;  2nd. 
That  the  States  adopting  the  double  standard 
shall  be  of  sufficient  importance  to  influence 
the  currency  of  the  world.  The  reasons  for 
these  conditions  are  self-evident.  A restric- 
tion of  coinage  establishes  a difference  of 
value  between  the  coin  and  the  bullion  of  a 
metal,  and  at  once  destroys  the  equilibratory 
actions  above  described. 


France,  single-handed,  was  of  sufficient 
monetary  importance  to  maintain  the  ratio, 
under  the  most  trying  conditions,  for  three- 
quarters  of  a century,  until  it  abandoned  the 
double  standard,  in  1873,  by  restricting  the 
coinage  of  silver. 

I will  now  point  out  the  manner  in  which  the 
laws  of  political  economy  have  been  misapplied, 
and  the  question  needlessly  confused,  by  argu- 
ments carried  on  from  different  points  of  view. 

Cossa,  the  well  - known  Italian  political 
economist,  has  given  the  following  warning 
to  students  in  the  science  of  economics  : — 

“It  is  needful  to  hold  ourselves  aloof,  equally 
from  the  so-called  doctrinaires , who  refuse  the 
assistance  of  practice,  and  from  the  empiricists,  who 
obstinately  close  their  eyes  to  the  light  of  theory. 
The  pure  science  explains  phenomena,  and  deter- 
mines laws  ; the  applied  science  gives  guiding  prin- 
ciples, which  practice  brings  into  conformity  with 
innumerable  varieties  of  individual  cases.” 

It  would  have  been  well"  if  monometallists 
had  taken  to  heart  this  sensible  advice, 

The  doctrinaire  argues  : — “ Silver  and  gold 
being  two  commodities,  must  be  subject  to  the 
ordinary  laws  of  supply  and  demand.  There- 
fore the  double  standard  cannot  be  main- 
tained.”  I admit  freely  the  truth  of  the 
first  portion  of  the  doctrinaire' s argument ; 
gold  and  silver  are  commodities,  subject  to 
to  the  ordinary  laws  of  supply  and  demand  ; 
and  I go  further  than  this,  I contend  that  to 
to  those  laws  bimetallism  owes  its  compen- 
satory action,  but  the  doctrinaire  is  wrong  in 
the  latter  portion  of  his  argument,  viz. — 
“Therefore  the  double  standard  cannot  be 
maintained  at  a fixed  ratio.’ ’ 

The  empiricist,  on  the  other  hand,  knows 
by  experience  that  the  double  standard  has 
been  maintained  for  an  indefinfte  length  of 
time,  notwithstanding  enormous  fluctuations 
in  the  supply  of  either  metal ; and  he  argues 
that  “ precious  metals  are  not  commodities, 
and  consequently  the  ordinary  laws  of  supply 
and  demand  are  not  applicable  to  them,  but 
are  subject  to  certain  occult  monetary  laws, 
which  fix  the  relative  value  at  the  legal  ratio, 
and  therefore  the  double  standard  can  be 
maintained  at  the  fixed  ratio.” 

Now  in  this  argument  the  doctrinaire 
and  the  empiricist  are  both  wrong  and 
both  right.  The  doctrinaire  is  right  in  his 
theory,  but  wrong  in  the  application  of  that 
theory  ; on  the  other  hand,  the  empiricist  is 
wrong  in  his  theory,  but  fortunately  he  is  right 
in  his  conclusions.  His  theory  is  wrong  only  in 
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the  sense  of  his  adversaries'  argument,  that 
legislation  cannot  fix  relative  value,  and  that 
the  law  of  supply  and  demand  does  not  apply  to 
the  precious  metals. 

Legislation  cannot  maintain  a relative  value, 
but  it  can  set  uf  an  action  which  does  main- 
tain it.  This  will  be  self-evident  from  the  ex- 
planation which  I have  already  given  of  the 
action  of  metals  under  a double  standard,  show- 
ing that  a demand  is  naturally  set  up  for  the 
metal  which  is  below  the  ratio,  whilst  the  de- 
mand ceases  for  that  which  is  above  the  ratio, 
thus  setting  up  an  automatic  action  which, 
through  the  laws  of  supply  and  demand,  con- 
fines any  divergences  from  the  value  within  any 
close  limits. 

Law  does  not  give  value  to  a metal,  but  it 
creates  a demand  which  does  give  value.  In  like 
manner,  legislation  does  not  maintain  a fixed 
ratio  between  the  two  metals,  but  it  sets  up  an 
action,  by  means  of  the  demand,  which  can  and 
does  maintain  the  equilibrium.  Legislation 
does  in  one  sense  maintain  the  ratio,  yet  not  in 
another.  Money  is  a commodity  in  one  sense, 
yet  not  in  another;  when  it  is  the  measure 
of  commodities,  it  cannot  be  that  which  it 
measures. 

The  doctrinaire  argues — the  law  of  supply 
and  demand  which  regulates  the  value  of 
precious  metals  pays  no  heed  to  the  commands 
of  legislation.  The  empiricist,  on  the  other 
hand,  can  point  out  innumerable  instances 
in  which  legislation  has  affected  the  value  of 
precious  metals  in  the  most  unmistakeable 
manner. 

Take,  for  instance,  the  recent  case  in  which 
the  mere  belief  in  the  passing  of  a Bill  for  the 
free  coinage  of  silver  in  the  United  States- 
suddenly  ran  up  the  price  of  silver  25  per 
cent.  ; and,  shortly  afterwards,  failing  hope 
in  the  proposed  legislation  caused  the  value 
of  silver  to  fall  as  rapidly  as  it  had  risen. 
(See  Diagram,  Fig.  1.)  The  doctrinaire  is  right 
in  his  theory,  if  he  confines  it  to  the  statemen. 
that  legislature  cannot  alter  the  laws  of  supply 
and  demand  ; but  he  is  wrong,  when  he  denies 
that  those  laws  pay  no  heed  to  legislation. 
The  maintenance  of  the  ratio  under  bimetallism 
is  not  a suspension  of  these  laws,  but,  on  the 
contrary,  an  active  exercise  of  their  functions. 

The  argument  of  the  monometallist  is  the 
dogmatic  argument  of  a doctrinaire , in  defi- 
ance of  all  evidence  to  the  contrary,  and  in  con- 
tradiction of  all  observed  facts  and  practical 
experience.  It  is  a simple  misapplication  of 
the  laws  of  political  economy.  We  see  then  that 
money  is  a commodity  in  one  sense,  yet  not  in 


another  ; that  law  can  give  a value  in  one  sense 
and  yet  not  in  another ; that  legislation  can 
maintain  a relative  value  between  gold  and 
silver  in  one  sense,  yet  not  in  another ; and 
hence  has  arisen  much  of  the  existing  confu- 
sion from  arguments  carried  on  from  these 
opposite  points  of  view ; so  that  bimetallists 
have  been  taunted  with  inconsistency,  as  they 
maintained  one  side  or  the  other. 


Fluctuations  in  the  Price  of  Silver  due  to 
Proposed  Monetary  Legislation  in  the 
United  States. 


Few  have  rendered  greater  service  to  the 
cause  of  the  double  standard  than  Henri 
Cernuschi.  Yet,  strangely  enough,  few  have 
provoked  more  opposition  from  economists 
than  he  has  done,  by  his  persistent  refusal  to 
admit  that  gold  and  silver,  when  coined  money, 
are  commodities,  and  by  denying  the  scarcity 
of  gold.  From  his  point  of  view  he  is  correct. 

Bimetallism  is  neither  new  nor  untried,  it 
has  stood  the  test  of  experience,  whilst  the 
departure  from  it  in  Europe  has  been  an  ex- 
periment that  has  been  accompanied  with  dis- 
astrous results.  The  double  standard  of  gold 
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and  silver,  in  more  or  less  imperfect  form, 
has  existed  from  time  immemorial.  There 
are  records  of  its  existence  in  Asia,  Greece, 
Egypt,  and  India,  at  periods  varying  from 
200  to  400  years  B.c.  Civilised  Europe 
has  always  practically  had  a double  standard 
until  1873,  although  individual  States  have 
altered  their  standards  from  time  to  time.  The 
standard  of  England,  for  instance,  has  been 
in  turn  silver  monometallic  for  three  centuries, 
then  spurious  bimetallic,  with  gold  as  money, 
but  rated  from  time  to  time  with  reference  to 
silver,  for  three  centuries,  then  silver  mono- 
metallic for  half  a century,  then  spurious  bi- 
metallic for  half  a century,  but  only  since  1816 
gold  monometallic. 

History  distinctly  proves  that  the  confusion 
which  has  existed  in  past  times  has  been 
entirely  due  to  neglect  of  the  establishment  of 
an  international  ratio  between  gold  and  silver. 
Failing  this,  each  metal  has  naturally  from 
time  to  time  sought  the  best  market,  and  this 
has  led  to  injudicious  monetary  changes  and 
debasement  of  coins ; and  to  the  creation  of 
that  which  is  termed  in  “Gresham’s  Law” 
44  good  ” or  “ bad  ” money. 

The  currency  of  England  was  silver  mono- 
metallic— although  golden  coins  were  also 
used— until  the  reign  of  Edward  III.,  when 
gold  was  made  a legal  tender  at  a ratio  fixed 
from  time  to  time  by  the  State.  In  the  reign 
of  James  I.  the  quantity  of  the  gold  in  coins 
was  reduced  to  prevent  its  export : but  this  was 
overdone,  and  induced  the  export  of  silver  in 
its  turn. 

In  the  reign  of  Charles  II.  the  guinea  was 
coined  with  the  intention  that  it  should  pass 
current  for  20  shillings,  but  the  amount  of  gold 
in  it  was  such  that  it  was  thought  necessary  to 
declare  its  value  at  22  shillings  ; it  proved, 
however,  to  be  overrated  at  that  value,  and  was 
subsequently  rated  at  21  shillings  and  six- 
pence. In  1717,  it  was  rated  at  21  shillings  ; 
this  fixed  the  ratio  in  England  at  1 to  15J.  Jf 
Newton’s  advice  had  been  followed,  it  would 
have  been  rated  at  20s.  6d.,  which  would  have 
approached  the  Continental  ratio,  and,  as 
the  ratio  on  the  Continent  was  then  14^,  the 
silver  of  England,  seeking  the  best  market,  was 
exported.  In  1730  Spain  changed  her  ratio  to 
1 to  15 ’87,  and  this  induced  a return  of  silver 
to  England.  If  an  international  ratio  had 
existed  there  would  have  been  no  inducement 
to  export  one  metal  in  preference  to  another. 
In  1774  England  limited  the  legal  tender  of 
silver  to  ^25,  but  she  did  not  adopt  a gold 
monometallic  standard  until  1816. 


France,  in  1789,  established  on  a sound 
basis  that  simple  and  perfect  system  of  double 
standard  which  maintained,  unbroken,  the 
parity  of  gold  and  silver  coins,  until  1873, 
when  the  link  between  gold  and  silver  was 
foolishly  broken  by  a restriction  of  the  mintage 
of  silver  in  France. 

The  United  States  had  a bimetallic  currency 
from  the  foundation  of  the  Union  until  1873. 
The  original  ratio  in  the  United  States  was  15 
to  1 ; whilst  that  of  France  was  15^  to  1.  In 
each  of  these  countries  the  metal  naturally 
sought  the  market  which  afforded  the  most 
advantageous  terms,  resulting  in  a tendency  to 
exportation  of  gold  to  France.  In  order  to 
rectify  this  tendency,  America,  in  1834,  foolishly 
adopted  the  ratio  of  1 to  16,  although  she  had 
been  advised  by  all  her  experts  to  adopt  15^. 
This,  again,  tended  to  the  export  of  silver ; 
but  although  each  metal  sought  the  most  ad- 
vantageous market,  the  ratio  of  15^  was  main- 
tained in  Europe  with  but  very  slight  variation. 
During  the  Civil  War  in  America,  however, 
specie  payment  was  suspended  in  the  United 
States,  and  was  not  resumed  until  1879;  mean- 
while silver  was  surreptitiously  demonetised 
in  1873  ; but  the  fact  was  not  discovered  until 
1875,  when  the  endeavour  to  return  to  the 
double,  standard  led  to  the  passing  of  the 
Bland  Act  as  a compromise,  but  this  Act, 
though  intended  to  tide  over  a difficulty,  is  a 
dangerous  experiment ; it  causes  the  silver 
dollar,  whilst  circulating  at  full  legal  value,  to 
be  useless  as  international  money,  for  it  loses 
its  value  on  exportation.  It  is  a violation  of 
the  first  principles  of  monetary  science,  and 
must  lead  to  disaster  unless  the  double  stan- 
dard be  eventually  re-established. 

In  1867,  misled  by  false  political  economy, 
the  report  of  the  Monetary  Conference  recom- 
mended the  establishment  of  a gold  mono- 
metallism in  Europe ; and  an  insane  crusade  was 
waged  against  silver.  England’s  Chancellor  of 
the  Exchequer,  Robert  Lowe,  urged  France  to 
give  up  her  double  standard,  and  adopt  gold. 
In  consequence  of  this  fatal  blunder,  Germany, 
on  the  receipt  of  the  war  indemnity  in  1871, 
abandoning  her  silver  monometallism,  threw 
her  silver  on  the  market ; and  France,  in  a 
weak  moment,  shaken  in  the  adherence  to  bi- 
metallism by  the  foolish  persistence  of 
England’s  Chancellor,  and  by  the  attitude  of 
the  Conference  of  1867,  restricted  the  mintage 
of  silver  coins,  thus  breaking  the  link  which 
had  preserved  the  ratio. 

The  evils  resulting  from  the  demonetisation 
of  silver  soon  forced  themselves  upon  the 
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world.  Germany,  discovering  that  she  had 
made  a blunder,  halted  halfway  in  her  gold 
monometallism,  leaving  the  greater  portion  of 
her  silver  thalers  in  circulation  at  a legal- 
tender  value  of  the  nominal  gold  equivalent, 
thus  adopting  the  “limping  standard” 

( etalon  boiteux).  The  United  States  and 
Europe  took  alarm.  The  Internationl  Monetary 
Conference  met  at  Paris  in  1878,  and  com- 
pletely reversed  the  decision  of  the  Con- 
ference of  1867,  being  unanimous  in  the 
opinion  that  the  “ re-habilitation  of  silver 
is  necessary,”  but  trusted  to  time  to  set 
matters  right.  In  1881,  the  delegates  still 
more  strongly  urged  the  re-habilitation  of 
silver.  The  United  States  delegates  presented 
a plan  of  practicable  scheme  for  international 
agreement,  which  would  have  restored  the 
ratio  between  silver  and  gold ; and  the  other 
States  approved,  provided  that  England  would 
do  so ; but  England,  though  practically 
admitting  the  efficiency  of  a bimetallism 
union,  by  stipulating  with  the  other  Powerz 
for  a return  to  bimetallism,  as  a security  for 
keeping  a portion  of  her  reserves  in  silver, 
refused  to  join  in  the  movement. 

There  is  prevalent  in  England  a fetich  worship 
of  gold  which  rests  on  no  sound  basis.  Mr. 
Goschen  has  aptly  remarked:  “I  am  aware 
that  most  of  the  monometallists  hold  their 
views  so  strongly,  that  many  of  them,  like  the  j 
most  orthodox  religious  people,  are  unable  to 
give  an  account  of  their  belief.” 

One  of  the  most  important  of  the  articles 
of  belief  in  this  creed  is  that  “England 
owes  its  commercial  superiority  to  its  gold 
standard.”  Now,  I have  never  been  able  to 
obtain  from  those  who  hold  this  creed  any 
explanation  of  the  modus  operand i of  the 
manner  in  which  gold  acts  so  as  to  have  per- 
formed this  miracle.  The  only  plausible  solu- 
tion that  has  ever  been  offered  to  me  is  that 
“ obligations  payable  in  England  secure  pay 
ment  in  gold,  and  consequently  induce  the 
foreigner  to  hold  bills  payable  in  London,  and 
thus  attract  capital.”*  But  this  explanation 
does  not  account  for  the  phenomenon ; for, 
during  a considerable  portion  of  the  time  that 
England  had  a gold  standard  (that  portion 
being  the  period  of  our  greatest  prosperity),  it 

* Mr.  Goschen  would  seem  to  give  countenance  to  this 
superstititious  worship,  by  some  words  in  his  Leeds  speech, 
when  he  lays  stress  on  our  bills  held  by  foreigners  being 
payable  in  gold.  But  this  must  mean  gold,  not  as  dis- 
tinguished from  silver,  but  as  distinguished  from  paper.  He 
must  certainly  have  meant  money  of  full  weight  and  fineness, 
for  while  bimetallism  prevailed,  even  in  France  alone,  silver 
answered  this  description  just  as  gold  did. 


was  a positive  disadvantage  to  be  paid  in  gold, 
silver  being  at  a small  premium.  If,  however, 
it  were  possible  that  anything  could  shake  the 
faith  of  the  orthodox  believer  in  this  dogma, 
it  should  be  the  fact  that  the  commercial 
superiority  of  England  was  established  before 
she  adopted  her  gold  standard. 

Alison,  in  his  “ History  of  Europe,”  describ- 
ing the  rapid  growth  of  wealth  and  prosperity 
in  England  at  the  commencement  of  this  cen- 
tury, fifteen  years  before  the  adoption  of  our  gold 
standard  wrote: — “ The  monopoly  of  almost 
all  the  trade  of  the  world  was  in  its  hands.  ” 
We  have  that  monopoly  no  longer ; other 
nations  are  gaining  on  us  “hand-over-hand.” 

In  1815,  the  year  before  England  adopted 
her  gold  standard,  the  commerce  of  England 
under  a bimetallic  standard  had  increased  50 
per  cent.,  when  compared  with  the  year  1800, 
and  the  revenue  had  increased  no  per  cent. 
In  comparing  1830  with  1815,  or  fifteen  years 
succeeding  the  adoption  of  the  gold  standard, 
the  increase  of  commerce  was  only  28  per 
cent.,  whilst  the  revenue  had  fallen  off  by 
22  per  cent.,  although  these  years  were  marked 
by  profound  peace.  Our  commercial  superiority 
is  owing  to  the  energy  and  determination  of  the 
Anglo-Saxon  race ; to  its  insular  position  ; to 
its  good  harbours  ; and  to  its  two  centuries  of 
internal  peace  and  accumulating  capital ; and 
it  has  been  maintained  in  spite  of  the  disad - 
vantages  of  our  currency. 

The  adoption  of  the  gold  standard  in  England 
was  opposed  by  Ricardo,  and  State  documents, 
lately  discovered  by  Dana  Horton,  have  proved 
incontestibly  that  the  grounds  on  which  Lord 
Liverpool  based  his  recommendations  were 
diametrically  opposed  to  facts. 

The  gold  standard  of  England  has  been  from 
first  to  last  a source  of  inconvenience  and 
danger,  and  it  has  only  been  saved  from 
serious  disaster  by  the  bimetallism  of  France— 
notably  at  the  time  -when  the  discoveries  in 
California  and  Australia  flooded  Europe  with 
gold.  Then  Cobden  and  Chevalier  urged  that 
contracts  should  be  made  in  some  other 
standard  than  gold ; it  was  predicted  that  the 
value  of  the  sovereign  would  fall  to  fourteen 
shillings,  and  Chevalier  even  prophesied  that 
the  value  of  gold  would  decline  50  per  cent., 
predictions  which  would  probably  have  been 
fulfilled  had  it  not  been  for  the  equilibratory 
action  of  the  double  standard  of  France,  which 
kept  the  ratio  stable,  and  thus  prevented  a 
disaster  of  unpredecented  magnitude. 

It  is  patent  to  everyone  who  has  studied  the 
question,  that  the  English  monetary  system 
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is  most  unsatisfactory.  In  1828,  Mr.  Baring 
(no  mean  authority)  pointed  out  the  evils  of 
our  system,  recommending  a return  to  the 
double  standard,  which  he  showed  to  be  less 
subject  to  those  sudden  jerks  and  changes  so 
fatal  to  credit  and  commerce ; he  urged  that 
our  gold  standard  exposed  the  country  to 
stringencies  which  cramped  the  currency  and 
increased  distress.  The  Bank  Act  has,  on 
several  occasions,  been  either  suspended  or 
on  the  verge  of  suspension,  and,  in  1858,  Mr. 
Gladstone  stated,  “ I cannot  consent  that  the 
law  should  be  suspended  at  intervals  to  meet 
these  constantly-recurring  crises.  The  Bank 
Act,  damaged  in  1847,  was  utterly  shattered 
in  1857.” 

Our  Bank  reserves  are  diminishing,  whilst 
our  liabilities  are  largely  increasing ; they  are 
inadequate  to  the  necessities  of  the  country, 
and  are  too  small,  as  compared  with  the 
gigantic  liabilities  we  have  incurred.  In 
1883,  Mr.  Williamson,  M.P.,  called  attention 
to  the  alarming  manner  in  which  the  reserves 
of  the  Bank  of  England  had  diminished  from 
our  inability  to  maintain  them,  caused  by  the 
competition  of  foreign  nations  for  gold. 
During  the  ten  years  ending  1889,  the  pro- 
portion of  cash  to  liabilities  had  fallen  about 
20  per  cent.  In  June,  1881,  the  Bank  reserves 
were  41  millions ; they  have  now  fallen  to 
24  millions.  Germany  has  40  millions,  France 
95  millions. 

During  the  seven  years,  1883-90,  the  Bank 
of  France  only  changed  its  rate  of  discount 
seven  times,  whilst  the  Bank  of  England 
changed  it  sixty-two  times,  the  variation  in 
France  only  amounting  to  2 per  cent.,  whilst 
those  in  England  have  amounted  to  4 per 
cent. 

Mr.  Goschen,  in  the  House  of  Commons, 
last  April,  said  : “ I feel  a kind  of  shame  that 
on  the  occasion  of  2 or  3 millions  of  gold 
being  taken  from  this  country  to  Brazil,  or  any 
other  country,  it  should  immediately  have  the 
effect  of  causing  a monetary  alarm  throughout 
the  country.” 

Then  came  the  Baring  failure,  and  our 
weakness  was  shown  by  having  to  call  France 
to  our  aid. 

The  currency  of  France  has  weathered, 
without  difficulty,  storms  to  which  the  Baring 
failure  was  mere  child’s  play;  for  example, 
the  Franco-Prussian  war,  the  Communistic 
struggle,  the  war  indemnity,  and  the  failures 
of  the  Panama  Canal,  of  the  metal  ring,  and 
of  the  Comptoir  d’Escompte. 

In  contrast  to  this,  I may  quote  from  the 


speech  of  Mr.  Goschen  at  Leeds,  his  opinion 
on  the  gravity  of  the  situation  from  the  Baring 
failure.  On  that  occasion  he  said ; “ You 
risked  the  supremacy  of  English  credit,  the 
transfer  of  the  business  of  this  country  to  other 
European  countries.  I cannot  exaggerate  the 
immediate  danger  to  which  this  country  was 
exposed.  . . . You  have  escaped  from  a 

catastrophe  which  would  have  affected  every 
town,  every  industry — to  use  a common  phrase, 
you  have  escaped  by  the  skin  of  your  teeth.” 

Mr.  Giffen  has  stated  that  in  1873  and  in 
1875,  and  in  almost  every  year  since  1876, 
“ There  has  been  a stringency  of  greater  or 
less  severity,  directly  traceable  to,  or  aggra- 
vated by,  the  extraordinary  demands  for  gold, 
and  the  difficulties  of  supplying  them.” 
Cernuschi  said  : — “ England  has  suffered 
many  monetary  crises,  simply  because  she  had 
only  one  metal  in  circulation.” 

Professor  Roscher  says: — “I  consider  the 
adoption  of  gold  as  the  exclusive  basis  of  legal 
payments  a disaster.” 

Dr.  Suess  says  : — “ The  desire  to  make  gold 
everywhere  the  only  coinage,  to  the  exclusion  of 
silver,  is  pure  madness.  Geology  opposes  it ; 
there  does  not  exist  in  the  world  gold  enough 
for  this  purpose.” 

It  was  generally  supposed  that  the  adhesion 
to  the  gold  standard  had  secured  to  England  a 
large  stock  of  gold  which  has  now  appreciated 
in  value.  But  Ernest  Seyd’s  analysis  of  the 
quantity  of  precious  metals  in  the  world  proved 
that  France,  with  her  bi-metallic  standard,  held 
double  the  amount  of  gold  possessed  by  Eng- 
land. 

Disraeli,  in  1873,  predicting  the  present 
monetary  difficulties,  said : — “ It  is  the  greatest 
delusion  in  the  world  to  attribute  the  com- 
mercial preponderance  and  prosperity  of  Eng- 
land to  her  having  a gold  standard.”  England 
is  neither  monometallic  nor  bimetallic,  but  bi- 
monometallic  — in  an  indefensibly  illogical 
position,  with  a different  standard  in  different 
parts  of  her  dominions. 

Fortunately  England,  although  her  currency 
was  nominally  monometallic,  practically  en- 
joyed the  benefits  of  bimetallism,  except  when 
she  had  to  depend  on  gold  for  replenishing 
her  bank  reserves,  or  when  she  had  to  make 
large  remittances  to  India,  and  then  she  had 
to  pay  for  her  foil)'  in  the  shape  of  a premium 
for  the  particular  metal  she  might  happen 
urgently  to  require.  If  she  could  have  satis- 
fied her  requirements  by  either  metal  she 
would  not  have  been  put  to  this  expense.  But 
so  long  as  Europe,  as  a whole,  remained  prac- 
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tically  bimetallic,  England  in  all  her  vagaries 
was  kept  tolerably  straight  by  the  double 
standard  of  France,  which  preserved  the  ratio 
of  gold  and  silver  throughout  the  world,  until 
the  link  was  broken  in  1873. 

The  objection  that  silver  is  too  heavy  for 
■currency  is  based  on  two  mistakes  ; first,  that 
in  retail  payments  of  large  sums,  silver,  under 
a double  standard,  would  be  used  more  than 
at  present  as  a substitute  for  gold  or  cheques  ; 
and  second,  that  the  rate  for  the  transport  of 
bullion  is  dependent  on  its  weight  or  bulk. 
Freight,  insurance,  commission,  brokerage, 
are  always  rated  on  a per-centage  of  the  value ; 
consequently  silver  costs  no  more  than  gold  for 
the  transport  of  a given  sum. 

The  popular  fallacy  that  the  fall  in  exchange 
since  1873  is  due  to  the  over-production  of 
silver  is  easily  disproved. 

In  the  first  place,  during  the  years  1873-80 
inclusive  - — the  years  that  witnessed  the 
first  unprecedented  fall  in  exchange— the 
annual  production  of  gold  in  the  world  largely 
■exceeded  in  value  that  of  silver. 

2nd.  The  value  of  gold  produced  in  the 
United  States  in  1873-80  exceeded  that  of 
silver  by  about  7,000,000  dollars. 

3rd.  The  annual  value  of  silver  produced  in 
he  United  States  in  that  period  averaged  only 
about  ^7,000,000,  an  amount  altogether  in- 
ignificant  compared  with  the  enormous  value 
of  gold  poured  into  the  bullion  market  at 
<he  time  of  Australian  discoveries  of  gold, 
averaging  ^30,000,000  sterling  per  annum  ; 
but  even  this  deluge  failed  to  disturb  that 
■ quilibrium  between  gold  and  silver  which  the 
bimetallism  of  France  had  maintained  for 
<hree-quarters  of  a century,  under  the  most 
■trying  circumstances. 

4th.  Diagram  Fig.  2 shows  that  the  fluctua- 
tions in  relative  production  of  gold  have  been 
enormous,  whilst,  on  the  other  hand,  the 
fluctuations  in  relative  value  have  been  scarcely 
perceptible,  until  the  abandonment  of  bimetal- 
lism by  France  in  1873. 

It  will  be  seen  that  the  relative  production  of 
gold  did  not  fall  below  that  of  silver  until  the 
year  1882,  and  that  it  has  never  been  relatively 
so  low  as  it  was  for  the  first  40  years  of  the 
century,  when  silver  preserved  its  ratio  to  gold 
almost  unchanged. 

The  accompanying  Table  (p-465)of  the  mint- 
age of  metals  in  France  shows  a still  greater  con- 
trastbetweenthe  fluctuation  of  supply  and  value. 

5th.  Over-production  of  silver  would  natur- 
ally cause  silver  prices  to  rise,  but  silver  prices 
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Table  submitted  to  the  Paris  International  Monetary 
Conference , 1881,  by  M.  Pierson , Delegate  for  the 
Netherlands. 


Mintage  of  Gold  and  Silver  in  France  from 
1803  to  1873. 


Period. 

Millions  of 
Francs 

m in 

Rela- 

tive 

Relation  of  Gold  to 
Silver. 

Length 
of  each 

value. 

Variation 
from  par. 

period. 

Years. 

Gold. 

Silver. 

1 in 

Supply. 

Years. 

1803-20  . 

1 865 

1,091 

i5‘58 

Per  cent. 
Less  2 1 

Per  cent. 
More  g 

18 

1821-47  . 

1 301 

2,778 

15*80 

,,  89 

,,  2 

27 

1848-52  . 

448 

543 

15*67 

„ I7i 

,*  1 

5 

1853-50  • 

1,795  ' 

102 

1535 

More  1,660 

Less  1 

4 

1857-66  . 

3,5i6 

55 

i5’33 

,,  6,292 

„ 1 

10 

1867-73  • 

876 

587 

15*62 

,,  49 

„ 4 

7 

have  not  risen,  as  may  be  seen  by  reference  to 
Diagram  No.  5 (p.  466). 

In  the  face  of  such  conclusive  facts,  it  is 
absurd  to  argue  that  the  over-production  of 
silver  could  have  been  the  cause  of  the  fall  in 
exchange. 

It  must  be  borne  in  mind  that  France,  in 
maintaining  the  ratio,  had  to  contend  with 
great  difficulties  and  disturbing  factors.  Ger- 
many, with  its  silver  monometallism  had  to 
make  up  its  bank  reserves  only  with  silver  ; 
England,  with  its  bi-monometallism,  at  one 
iime  reinforcing  its  reserves  with  gold,  at 
another  time  running  over  the  Continent 
to  purchase  silver  for  transmission  to  India 
Then,  again,  a different  ratio  existed  in 
the  United  States— at  one  time  1 to  15,  at 
another  time  1 to  16— these  differences  tending, 
from  time  to  time,  to  draw  one  metal  or  the 
other  from  circulation,  and  to  increase  the 
difficulty  of  maintaining  the  equilibrium.  Added 
to  this,  during  the  first  half-century  Europe 
was  without  the  equalising  effect  which  rapid 
steam  navigation  and  the  electric  telegraph 
now  exert  on  prices  in  the  bullion  market.  In 
former  days,  as  a rule,  six  months  was  required 
to  obtain  market  prices  for  India  ; now  it  only 
requires  so  many  hours.  Taking  into  considera- 
tion these  difficulties,  it  is  marvellous  that  the 
equilibrium  should  have  been  maintained  by 
France  single-handed  ; and  that  she  was  able 
to  do  so  at  all  proves  that  if  the  United  States 
and  the  great  Powers  of  Europe  would  join  in 
in  an  international  convention,  with  a uniform 
ratio,  the  equilibrium  must  be  absolute  through- 
out the  whole  civilized  world,  and  all  incentive 
to  the  preference  of  one  metal  over  the  other 
must  be  annulled. 


Controversy  has  raged  fiercely  round  the 
standard  of  “ gold  scarcity,”  some  concluding 
that  gold  is  scarce,  others  denying  it  on  the 
ground  that  money  was  never  so  cheap  as 
now.  This  contention  is  based  on  ignorance 
of  the  difference  between  a low  interest  for 
loans  and  an  insufficiency  of  gold.  “Cheap- 
ness ” depends  on  the  demand  for  loans,  whilst 
an  insufficiency  of  gold,  by  depressing  enter- 
prise, causes  the  demand  to  fall  off.  “ Cheap- 
ness ” of  money,  therefore,  as  a rule,  is  the 
result  of  a contraction  or  insufficiency  of 
currency. 

In  one  sense  gold  is  not  scarce.  The  stock 
of  gold  in  the  world  is  probably  not  less  than 
formerly  ; but  gold  has  now  to  perform,  single- 
handed  in  Europe,  that  duty  which  was  pre- 
viously performed  by  gold  and  silver  com- 
bined, and  even  more.  Soetbeer  estimates  that 
the  consumption  of  gold  outside  the  United 
States,  for  industrial  purposes,  now  somewhat 
exceeds  the  total  yearly  supply  of  gold 
to  these  countries.  Germany  has  replaced 
her  silver  currency  by  gold,  and  the  re- 
sumption of  specie  payments  in  Italy  has 
increased  the  demand  for  gold  ; and  silver 
being  no  longer  stable  when  measured  by  a 
gold  standard,  is  not  available  as  a sound 
medium  of  reserve  ; for,  as  it  loses  its  value 
on  exportation,  it  is  useless  as  international 
money.  Under  such  conditions,  the  apprecia- 
tion of  gold  is  inevitable.  Of  course  gold  mea- 
sured by  gold  cannot  alter  in  value  ; its  change 
in  value  can  only  be  tested  by  alteration  in  its 
purchasing  power,  or,  in  other  words,  by  the 
rise  or  fall  in  gold  prices. 

When  the  extraordinary  fall  of  exchange, 
after  the  demonetisation  of  silver,  first  attracted 
attention,  it  was  almost  universally  attributed 
to  a depreciation  of  silver,  but  thoughtful 
observers,  on  applying  the  true  test  of  their 
purchasing  power  to  the  two  metals,  discovered 
that  silver  had  not  depreciated,  but  gold  had 
appreciated.  This  has  been  placed  beyond  all 
doubt  by  simultaneous  investigations  in  Eng- 
land, India,  the  United  States,  and  the  Con- 
tinent. 

Diagrams,  Figs.  3,  4,  and  5 (p.  466),  which  I 
have  prepared,  exhibit  this  very  clearly.  Mea- 
sured by  gold,  it  will  be  seen  that  the  fall  in 
silver  and  commodities  have  been  nearly  coin- 
cident— the  connection  has  been  too  close  to  be 
accidental — but  between  1800  and  1873  the 
divergence  was  confined  by  bimetallism,  and 
within  very  narrow  limits.  (See  diagram.) 
Taking  commodities  as  the  standard  of  mea- 
surement, it  will  be  seen  that  silver  has  re- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[. April  24,  i8qi 


46b 

mained  fairly  stable,  whilst  gold  has  appre- 
ciated largely. 

It  is,  therefore,  evident  that  the  demonetisa- 
tion of  silver  in  Europe,  by  contracting  the 
currency,  has  caused  an  insufficiency  of  gold 
for  the  work  it  has  to  perform,  consequently  the 
increased  demand  has  caused  appreciation  of 
gold,  or,  in  other  words,  a fall  in  prices. 

I shall  now  proceed  to  show  that  falling 
prices  always  have  produced,  and  always  must 
produce,  depression  of  trade  and  distress 
amongst  the  industrial  classes. 

It  is  easy  to  appeal  to  the  passions  of  the 
uneducated  masses  with  the  cry  of  cheap  pro- 
visions, but,  as  Alison  remarked,  “ few  can  be 
brought  to  understand  or  take  any  lasting  in- 
terest in  the  far  more  important  influence  of  a 
plentiful  or  contracted  currency  on  prices 
on  this  account  the  monetary  system  is  never 
selected  as  a cheval  de  bataille  by  democratic 
leaders.  As  it  does  not  afford  the  means  of 
arousing  the  masses,  it  is  not  one  to  tempt  in- 
dividual ambition,  and  the  consequences  of 
changes  in  the  currency  are  too  often  unrecog- 
nised, or  attributed  to  other  causes. 

Mr.  Baring,  in  commenting  on  the  disasters 
caused  by  a contraction  of  the  currency  in 
1819,  remarked  : — “ An  alteration  in  the  value 
of  currency  is  what  few,  even  the  wisest, 
generally  perceive.  They  talk  of  an  alteration 


Fig.  3. 


SILVER  „ ,,  

COMMODITIES  shewn  thus:- 

LIMIT  OF  FLUCTUATION  OF  SILVER 
BETWEEN  1800  & 1873  SHEWN  THUS> 

Yearly  Average  Fluctuations  Measured  by 
Gold. 


Fig.  4. 


Yearly  Average  Fluctuations  Measured  by 
Commodities. 


Fig.  5. 


GOLD  shewn  thus:- — 

SILVER  „ „ 

COMMODITIES  shewn  thus:-  -B,u„„i,i,r,,„i,1„u.„lffi,ir.,nCT 

Yearly  Average  Fluctuations  Measured  by 
Silver. 
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in  the  price  of  bread  and  provisions,  never  re- 
flecting- that  the  alteration  is  not  in  the  value 
of  those  articles,  but  in  that  of  the  currency  in 
which  they  are  paid.” 

Many  able  writers,  notably  Hamilton,  Hume, 
McCulloch,  Mill,  Cairnes,  and  Jevons,  have 
dwelt  on  the  evils  of  a contracting  and  the 
benefits  of  an  expanding  currency. 

The  peculiar  effect  of  a contraction  “in  the 
volume  of  currency”  is  to  give  profit  to  the 
owner  of  “unemployed  money  through  the 
appreciation  of  its  purchasing  power,  by  the 
mere  lapse  of  time.”  Falling  prices  rob 
labour  “ of  its  employment,  and  preciptate  a 
conflict  between  it  and  capital.”  Money  is 
withdrawn  from  circulation  and  hoarded,  “in 
censequence  of  falling  prices,  neither  paying 
wages  nor  serving  to  exchange  the  fruits  of 
industry,  nor  performing  the  true  functions  of 
money.”  History  abounds  with  instances  of 
the  evil  effect  of  a contraction  of  currency. 

In  the  reign  of  Augustus,  the  value  of  pre- 
cious metals  circulating  in  the  Roman  Empire 
amounted  to  ^380,000,000,  but  in  the  reign  of 
Justinian  it  diminished  to  about  ^80,000,000, 
and  the  coinage  was  debased.  Under  this 
contraction  of  the  currency,  agriculture  and 
industry  were  ruined  ; the  revenue  could  not 
be  collected  ; the  legions  for  the  safeguard  of 
the  Empire  were  reduced  from  650,000  to 
150,000  soldiers,  and,  as  Alison  has  shown  in 
his  “ History  of  Europe,”  the  fall  of  the  Roman 
Empire,  so  long  ascribed  in  ignorance  to 
slavery,  heathenism,  and  moral  corruption, 
was,  in  reality,  caused  by  the  contraction  of 
currency  consequent  on  the  decrease  in  the 
gold  and  silver  mines  of  Spain  and  Greece. 

At  the  commencement  of  the  qth  century, 
the  value  of  the  stock  of  precious  metals  in 
Europe  had  fallen  to  ^30,000,000,  and  at  the 
close  of  the  15th  century  it  did  not  exceed 
^40,000,000.  Alison,  describing  this  period, 
states  that  “the  working  classes  of  Europe 
were  sunk  in  a state  of  debasement  from  which 
extrication  seemed  hopeless ; ’ ’ but,  in  1545,  the 
silver  mines  of  Potosi  were  discovered,  and  the 
results  are  thus  described  by  Alison  : — 

“ The  expansion  of  the  currency  which  followed 
the  supply  of  precious  metals  after  the  discovery  of 
America  by  Columbus,  induced  an  extraordinary  flow 
prosperity  in  Europe.  The  supply  of  precious  metals 
was  trebled  ; the  prices  of  the  species  of  produce 
quadrupled ; the  weight  of  debt  and  taxes  wore  off 
under  the  influence  of  that  prodigious  increase  ; in 
the  renovation  of  industry  the  relations  of  society 
were  changed  ; the  weight  of  feudalism  cast  off;  the 
rights  of  man  established.” 


Macleod  mentions  the  existence  of  a petition 
in  1816,  protesting  against  a measure  which 
the  petitioners  stated  would  result  in  a con- 
traction of  currency,  which  would  greatly  in- 
crease the  taxes,  to  “ lower  the  value  of  all 
land  and  commercial  property,  seriously  affect 
and  embarrass  both  public  and  private  credit, 
embarrass  and  reduce  all  the  operations 
of  agriculture,  manufactures,  and  commerce, 
and  to  throw  out  of  employment  a great  pro- 
portion of  the  industrious  and  labouring 
classes  of  the  community.” 

This  prediction  was  fulfilled,  for  Alison 
states: — “The  effects  of  this  contraction  of 
the  currency  were  soon  apparent,  and  they 
rendered  the  next  three  years  a period  of 
ceaseless  distress  and  suffering  in  the  British 
Islands.  Prices  declined  in  general  within  six 
months  to  half  their  former  amount,  and  re- 
mained at  that  low  level  for  the  next  three 
years.  Distress  was  universal  in  the  later 
months  of  1819.”  Mr.  Baring  said  in  the 
House  of  Commons  : — “ Petitions  are  coming 
in  from  all  quarters,  remonstrating  against  the 
state  of  suffering  in  which  so  many  classes  are 
involved,  and,  more  than  all,  the  agricul- 
tural classes.  When  such  is  the  state  of  the 
country  in  the  sixth  year  of  peace,  when  all 
the  idle  stories  about  over-production  and 
under-consumption,  and  such-like  trash  have 
been  swept  away,  it  is  natural  to  inquire  into- 
the  state  of  a country  placed  in  a situation 
without  a parallel  in  any  other  nation  or  time* 
. . . . What  we  are  now  witnessing  is  the 

exact  converse  of  what  occurred  over  the 
whole  world  from  the  discovery  of  the  mines 
of  Mexico  and  Peru.” 

Again  Alison  wrote: — “With  the  steady 
contraction  of  currency  by  the  Bank  of  England, 
which  began  in  July,  1836,  prices  fell  during  the 
whole  of  the  ensuing  winter;  and  in  the  spring 
of  1837  the  panic  was  universal.  Many  bank- 
ruptcies took  place  ; but,  as  prices  ot  all  sorts 
of  manufacturers’  produce  had  sunk  nearly  a 
half,  the  manufacturers  were  under  the  neces- 
sity of  lowering  wages  ; and  this  soon  induced 
strikes  in  nearly  all  the  branches  of  skilled 
industry.” 

From  this  distressed  condition  Europe  was 
relieved  by  the  expansion  of  currency,  on  the 
discoveries  of  gold  in  California  and  Australia, 
which  increased  the  annual  supply  from 
^10,000,000  to  ^35,000,000  sterling. 

The  result  is  described  in  the  History  of 
Europe  as  follows  : — 

“ The  era  of  a contracted  currency,  and  consequent 
low  prices  and  general  misery,  interrupted  by  passing 
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gleams  of  prosperity,  was  at  an  end.  Prices  rose 
rapidly  and  rose  steadily ; wages  advanced  in  a 
similar  proportion  ; exports  and  imports  enormously 
increased,  while  crime  and  misery  as  rapidly  di- 
minished ; wheat  rose  from  40s.  to  55s.  and  60s. ; but 
the  wages  of  labour  advanced  in  nearly  as  great  a 
proportion ; they  wer^  found  to  be  about  30  per  cent, 
higher  on  an  average  than  they  had  been  five  years 
before.  In  Ireland  the  change  was  still  greater,  and 
probably  unequalled  in  so  short  a time  in  the  annals 
of  history.  Wages  of  country  labour  rose  from  4d.  a 
day  to.  is.  6d.  or  2?.  ; convicted  crime  sank  nearly  a 
half.  At  the  same  time,  decisive  evidence  was 
afforded  that  all  this  sudden  burst  of  prosperity  was 
the  result  of  the  expanded  currency,  and  by  no  means 
of  free  trade,  in  the  fact  that  it  did  not  appear  till  the 
gold  discoveries  came  into  operation,  and  then  it  was 
fully  as  great  in  the  protected  as  in  the  free-trade 
States.” 

And  now  once  more,  in  this  present  time,  we 
are  again  suffering  from  a contracted  currency, 
•brought  on  not  by  natural  causes,  but  by  the 
inconceivable  folly  of  a doctrinaire  legislation. 
Such  results  of  a contraction  or  expansion  of 
4he  currency  are  easily  explained.  When  trade 
is  active,  money  is  required  for  that  rapid  cir- 
culation and  monetary  activity  which,  naturally 
spreading  from  wholesale  production  to  retail 
consumption,  extends  to  all  classes  of  the 
-community.  It  matters  not  whether  the 
•medium  of  this  circulation  is  actual  coin, 
bank  notes,  drafts,  bills,  or  other  substi- 
tutes for  coin  ; but  it  is  absolutely  neces- 
sary that  there  should  be  a reserve  of  coin 
or  bullion  proportioned  to  the  amount  of  the 
paper  substitutes  or  money  that  may  be 
advanced.  Mr.  Goschen,  in  his  speech  at 
Leeds,  has  shown  the  terrible  danger  attend- 
ing the  issue  of  unsecured  paper  money.  The 
bank  reserves  of  coin  or  bullion,  although 
apparently  idle  in  the  bank  vaults,  are,  in 
times  of  activity  of  trade,  actually  performing 
all  the  functions  of  money,  even  to  a greater 
.extent  than  if  they  were  themselves  in  active 
-circulation  as  coin,  because  the  amount  of 
paper  money  which  may  be  safely  advanced 
on  their  security  represents  a larger  volume  of 
precious  metal  than  the  absolute  value  of  the 
reserve.  When  a contraction  of  currency 
occurs,  the  banks,  in  order  to  secure  them- 
selves from  loss  by  the  drainage  of  their 
reserves,  are  obliged  to  raise  the  rate  of 
discount.  This  discourages  the  borrowing  of 
money,  and  induces  the  sale  of  the  products 
of  industry  at  low7er  rates,  production  ischecked, 
credit  is  shaken,  and  wholesale  prices  fall.  The 
export  of  goods  which  are  already  produced 
(or  of  which  the  continued  production  is  neces- 


sary, in  order  to  keep  up  existing  manufactures) 
continues ; but  it  becomes  unremunerative. 
Employers  of  labour  have  either  to  reduce 
wages  or  to  work  short  time  ; competition  for 
employment  forces  the  operatives  to  accept 
such  alternatives ; all  classes  have  to  econo- 
mise, and  this  reacts  on  retail  dealers,  in- 
creasing the  general  depression  ; but  the  retail 
prices  do  not  immediately  follow  the  wholesale 
prices  in  their  fall,  because  a fall  which  is 
sufficient  to  check  enterprise,  , is  scarcely  suffi- 
cient to  affect  appreciably  the  retail  prices,  at 
all  events  for  a considerable  period  ; and  the 
difference  is  generally  absorbed  by  the  middle- 
man. Consequently,  the  working  classes  do 
not  benefit  by  the  reduced  ^prices,  or,  at  all 
events,  to  an  extent  commensurate  with  their 
loss  of  employment  or  reduced  wages. 

Class  is  set  against  class  ; internecine  wars 
arise  between  capital  and  labour,  reacting  on 
trade.  The  rate  of  interest  falls,  not  from 
abundance  of  capital,  but  from  absence  of 
demand,  from  the  knowledge  that  capital 
cannot  be  profitably  employed.  Capital  is 
congested,  but  it  is  not  the  congestion  of 
superabundance  ; it  accumulates,  and  the  bank 
reserves,  in  this  case,  instead  of  performing 
the  true  functions  of  money,  are  little  better 
than  impoverishing  hoards. 

As  Moreton  Frewen  has  justly  remarked, 
“ Land  and  capital  are  despoiled,  and  enter- 
prise is  decaying,  that  a nation’s  creditors 
may  grow  fat  in  idleness  on  the  unearned 
increment  of  gold.” 

Falling  prices  affect  agricultural  interests  in 
a different,  but  in  a no  less  fatal  manner. 
Rents,  mortgages,  taxes,  and  loans— contracts 
extending  over  long  periods — have  to  be 
satisfied  in  an  appreciated  standard.  The 
farmer  is  forced,  in  the  case  of  rents  or 
borrowed  capital,  to  raise  larger  crops,  or  to 
reduce  expenditure,  in  order  to  pay  with  equal 
profit  the  same  rent  or  interest  that  he  had  to 
pay  when  prices  were  higher.  The  farmer  is 
probably  obliged  to  discharge  his  labourers, 
or  reduce  their  wages  ; the  landlord  loses  his 
rent,  and  checks  his  expenditure  ; neither  he 
nor  the  tenant  can  afford  the  cost  of  substan- 
tial improvements  ; land  goes  back  in  cultiva- 
tion, and  becomes  foul  and  poor  ; only  neces- 
sary work  is  done,  and  the  poor  land  goes  out 
of  cultivation  altogether.  Farm  labourers, 
thrown  out  of  work,  have  recourse  to  the 
manufacturing  towns,  and  swell  the  ranks  of 
the  unemployed,  tending  to  increase  the  dis- 
tress in  other  industries;  but  in  Ireland,  where 
the  population  is  almost  entirely  agricultural. 
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the  labourers  have  nothing  but  emigration  to 
fall  back  upon,  and  this  is,  in  reality,  the  prin- 
cipal source  of  discontent  in  that  unfortunate 
country. 

In  1871,  Ernest  Seyd,  protesting  against  the 
proposal  for  demonetising  silver,  made  the 
following  remarkable  predictions  : — 

“It  is  a great  mistake  to  suppose  that  the  adoption 
of  the  gold  valuation  by  other  States  besides  Eng- 
land will  be  beneficial.  It  will  only  lead  to  the 
destruction  of  the  monetary  equilibrium  hitherto 
existing,  and  cause  a fall  in  the  value  of  silver,  from 
which  England’s  trade  and  the  Indian  silver  valuation 
will  suffer  more  than  all  other  interests,  grievous  as  the 
general  decline  of  prosperity  all  over  the  world  will  be. 
The  strong  doctrinarianism  existing  in  England  as 
regards  the  gold  valuation  is  so  blind  that,  when  the 
time  of  depression  sets  in,  there  will  be  this  special 
feature.  The  economical  authorities  of  the  country 
will  refuse  to  listen  to  the  cause  here  foreshadowed  ; 
every  possible  attempt  will  be  made  to  prove  that  the 
decline  of  commerce  is  due  to  all  sorts  of  causes  and 
irreconcileable  matters.  The  workman  and  his 
strikes  will  be  the  first  convenient  target  ; 
then  speculation  and  over- trading  will  have  their 

turn Many  other  allegations  will  be 

made,  totally  irrelevant  to  the  real  issue,  but  satis- 
factory to  the  moralising  tendency  of  financial 
writers.  The  great  danger  of  the  time  will  be,  that, 
among  all  this  confusion  and  strife,  England’s 
supremacy  in  commerce  and  manufactures  may  go 
backwards  to  an  extent  which  cannot  be  redressed 
when  the  real  cause  becomes  recognised,  and  the 
natural  remedy  is  applied.” 

Two  years  afterwards,  silver  coinage  was 
restricted,  and  a depression  of  unexampled 
severity  set  in,  spreading  over  England,  the 
Continent,  and  the  United  States.  This  de- 
pression has  prevailed  with  greater  or  less 
stringency  for  about  sixteen  years,  nor  does 
there  appear  to  be  any  symptom  of  its  probable 
abatement. 

England,  as  was  predicted,  appears  to  have 
suffered  most  severely.  Her  silk,  woollen,  and 
cotton  industries  have  been  struggling  for 
existence  ; iron  industries  are  said  to  have 
lost  ^160,000,000  in  four  years,  but  the  agri- 
cultural industry  appears  to  have  suffered  the 
most.  In  1879,  Mr.  Bright  said: — “Home 
trade  is  bad,  mainly,  or  entirely,  because  the 
harvests  have  been  bad  for  several  years.  The 
remedy  will  come  with  more  sunshine  and 
better  yield  of  land  ; without  this,  it  cannot 
come.  I believe  the  agricultural  owners  and 
occupiers  of  land  have  lost  more  than 
^150,000,000  through  the  great  deficiency  of 
the  harvest.” 


Since  that  time,  more  than  10  years  have 
elapsed,  but  the  remedy  has  not  come.  Sir 
James  Caird  estimated  the  loss  to  tenant 
farmers  alone  at  ^20,000,000  per  annum,  and: 
the  total  loss  to  agricultural  classes  during  the 
year  1885  at  ^42,800,000. 

The  amount  of  money  thus  lost  to  those 
markets,  in  which  it  was  formerly  spent  and 
circulated,  must  have  a very  marked  effect  in 
the  depression  of  trade  generally. 

Shipping  operations  also  appear  to  have  been 
carried  on  at  a loss  for  many  years,  and  all 
evidence  concurs  in  representing  a widespread 
depression  of  trade,  from  the  workman’s  point 
of  view,  mainly  in  the  increasing  difficulty  of 
obtaining  employment  or  the  prevalence  of 
short  time,  but  partly  also  in  actual  reduction 
of  the  rate  of  wages. 

In  fulfilment  of  Seyd’s  prediction,  every 
possible  attempt  has  been  made  to  prove  that 
the  decline  of  commerce  is  due  to  all  sorts  of 
causes  and  irreconcileable  matters. 

The  latter  portion  of  the  19th  century  pre- 
sents an  extraordinary  spectacle  of  retrogres- 
sion. The  functions  of  money  have  been 
degraded,  and  Europe  has  lapsed  into  the 
barbarous  state  of  barter  with  silver-using 
countries.  Apart  from  the  evils  caused  by  the 
contraction  of  currency,  stands  the  falsification 
of  this  standard  of  money  caused  by  the  de- 
monetisation of  silver  in  Europe.  Money  is 
the  standard  by  which  we  measure  the  value 
of  commodities ; and  every  standard  of  mea- 
surement, whether  it  be  of  length,  capacity, 
weight,  or  value,  should  be  as  far  as  practica- 
ble incapable  of  variation.  In  a standard  of 
length,  “compensation”  is  employed  to  pre- 
vent variation  ; the  most  usual  plan  being  the 
adoption  of  two  metals  so  combined  that  the 
expansion  or  contraction  of  one  metal  counter- 
acts that  of  the  other. 

Bimetallism  is  the  method  of  compensating 
the  standard  of  value  ; the  two  metals  being 
so  combined  that  the  expansion  or  contraction 
in  the  relative  value  of  one  metal  tends  to 
counteract  that  of  the  other. 

Gold  and  silver  combined  under  the  double 
standard  of  France,  were,  to  all  intents  and 
purposes,  the  monetary  standard  of  the  whole 
world,  until  1873,  when  the  two  metals,  having 
been  deprived  of  the  compensatory  action  of 
the  double  standard,  were  subject  to  the  most 
violent  fluctuations. 

The  debts  of  the  world  incurred  when  gold 
and  silver  were  equally  the  money  of  the  world, 
have  been  estimated  at  about  ^7,000,000,000, 
and  the  standard  of  measurement  of  this  enor- 
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mous  sum  has  been  suddenly  falsified  by  legis- 
lative action. 

The  alteration  in  the  standard  of  value  is  in 
principle  similar  to  that  which  would  occur  by 
the  adoption  of  false  weights  and  measures. 
What  would  be  thought  of  the  honesty  of  a 
tradesman,  who,  by  some  device,  would  make 
his  yard  measure  elastic,  so  as  to  contract  by 
one  third  of  its  length  ; and  this  is  what  legis- 
lation has  done  to  the  standard  of  currency. 
There  are  many  in  the  United  States  who 
accuse  England  and  Germany  of  downright 
dishonesty  in  this  matter.  I do  not  agree  with 
this  view ; the  part  England  has  taken  is  the 
result  of  ignorance  and  stupidity,  and  she  has 
suffered  more  than  any  other  nation  from  its 
effects. 

Commerce  is  dead,  and  gambling  has  taken 
its  place.  The  result  of  such  instability  and 
uncertainty  as  is  shown  in  diagram  No.  1 has 
had  the  effect  of  paralysing  trade  with  silver- 
using countries,  which  forms  the  greater  part 
of  our  commerce.  Any  sudden  rise  in  silver  is 
as  disastrous  as  a sudden  fall.  It  is  stability 
of  the  standard  that  is  required. 

The  absolute  ratio  in  a bimetallic  system  of 
currency  is  of  little  consequence.  Whatever 
ratio  may  be  fixed  by  legislative  action  of  the 
Great  Powers  must  be  stable  and  permanent, 
and  it  will  be  an  advantage  to  adopt  that 
which  involves  the  least  amount  of  incon- 
venience and  change.  But  whatever  alterna- 
tive be  adopted,  it  is  evident  that  some 
measure  for  putting  a end  to  this  disgraceful 
state  of  affairs  is  urgently  required.  The 
situation  is  menacing,  and  any  complication, 
either  in  commercial  or  political  difficulties,  or 
in  unwise  legislation,  might  suddenly  give  rise 
to  a scramble  for  gold,  which,  to  use  the  words 
of  Mr.  Goschen,  might  provoke  one  of  the 
gravest  crises  ever  undergone  by  commerce. 

Indications  of  such  a scramble  loom 
ominously  in  the  horizon.  The  proposed 
resumption  of  specie  payment  in  Russia  and 
Austria-Hungary,  if  carried  out,  will  require  an 
enormous  amount  of  gold  ; and  in  introducing 
the  Indian  Budget  last  month,  Sir  David  Bar- 
bour, the  Finance  Minister  of  India,  held  out  a 
scarcely  veiled  threat  that,  if  the  United  States 
of  America  should  abandon  silver  as  a mone- 
tary standard,  India  might,  in  self  defence, 
have  to  close  her  mints  to  silver,  and  adopt  a 
gold  standard. 

Such  an  action  could  not  fail  to  produce  a 
monetary  crisis  of  the  most  appalling  character, 
which  would  shake  the  credit  of  England  to  its 
very  foundations;  but,  as  Sir  David  has  re- 


marked “ The  adoption  of  a gold  standard  b^ 
India  would  probably  be  attended  with  very 
serious  consequences  for  Western  nations;  but 
if  in  this  matter  they  look  only  to  what  they 
conceive  to  be  their  own  interest,  they  cannot 
reasonably  object  to  India  following  the  same 
course.  ” 


DISCUSSION. 

Mr.  R.  Manuel  said  he  thought  that  the  author  j 
attached  too  much  importance  to  the  influence  of  the 
currency  on  our  trade  ; taking  the  aggregate  of  some  ; 
of  our  imports  and  exports,  specie  played  a very  | 
small  part  in  it ; we  received  goods  from  all  parts  of  | 
the  world  and  paid  for  them  by  our  own  productions, 
the  balance  only  being  discharged  in  the  precious 
metals.  England  also  was  a wealthy  nation,  and  j 
though  she  had  a large  national  debt,  it  was  not  due 
to  foreign  creditors,  and  on  the  other  hand  she  was  a fe 
creditor  for  probably  about  1,000  millions  to  other  I 
parts  of  the  world,  the  interest  on  which  also  was 
received,  not  in  specie,  but  in  goods.  He  had  heard  | 
papers  in  that  room  on  this  subject  on  several  j j 
occasions  ; in  1876,  when  Ernest  Seyd  read  an  able 
paper;  again  in  1878,  when  there  was  one  by  Col. 
Smith;  and  again  in  1885,  when  Mr.  Maclean  read  a | 
paper.  It  was  an  economic  truth,  admitted  by 
all,  that  the  cost  of  an  article  was  the  cost  of  I 
its  production,  which  in  the  case  of  general  pro-  J 
duce  meant  honest  wages  to  the  labourer,  a fair  ! 
profit  to  the  farmer,  and  rent  to  the  landlord  ; and 
no  one  would  go  on  producing  unless  those  three  jj 
elements  were  provided  for.  If  the  product  came  j 
from  a foreign  country,  freight,  insurance,  and  dock 
charges,  &c.,  had  to  be  added.  He  could  not  see 
how  the  mere  fact  that  the  value  of  that  produce  was  I 
expressed  in  one  metal  or  another  could  affect  its  price  I 
in  the  market.  He  could  understand  a large  silver-  j. 
producing  country  like  the  United  States  being  anxious  1 
to  get  5s.  an  ounce  for  it  rather  than  3s.  8d.,  but  he  : 
should  like  to  hear  what  had  been  the  effect  on  the  I 
people  of  India.  As  he  understood,  the  value  of  the  j 
rupee,  as  a coin,  had  not  much  varied  during  all  j 
these  fluctuations,  but  was  still  worth  2s.  in  labour  or 
produce.  India  was  a great  trading  community,  and 
from  a table  in  the  year  book  of  the  London  Chamber  I 
of  Commerce,  he  saw  that  in  1888  she  exported  ! 
92,000,000  and  received  80,000,000.  She  was,  j 
therefore,  entitled  to  collect  from  the  rest  of  the  ; 
world  12,000,000,  and  was  probably  paid  in  silver.  | 
If  she  got  that  at  3s.  8d.  an  ounce,  and  when  it  was  | 
coined  it  circulated  at  the  value  of  5s.,  he  could  not 
see  how  India  suffered.  On  the  other  side,  of  course,  l 
India  was  very  largely  indebted,  in  a military  sense,  L 
to  this  country,  and  the  Council  of  India  had  to  \ 
remit  a revenue,  paid  in  silver,  to  pay  debts  in  Eng-  j; 
land  in  gold,  and  also  many  gentlemen  over  there  ( 
who  received  their  emoluments  in  silver  had  to  remit  | 
to  England,  and  suffered  a loss  on  the  exchange.  ? 
This  was  unfortunate  for  them,  but  he  did  not  think 
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it  was  so  important  a matter  as  to  warrant  making 
the  experiment  suggested.  With  regard  to  the  con- 
tention that  a fall  in  prices  was  bad  for  the  wage- 
earning class,  he  did  not  think  that  was  sound 
doctrine ; it  certainly  did  not  accord  with  what  he 
learned  from  the  late  Leone  Levi,  that  the  tendency 
in  England  was  for  wages  to  rise  and  prices  to  fall, 
and  according  to  Mr.  Giffen  that  process  was  still 
going  on.  At  present  there  was  a tendency  for  labour 
to  get  more,  and  at  the  same  time  the  necessaries  of 
life  were  nearly  all  cheaper  than  they  were.  He 
thought  the  matter  should  be  very  carefully  considered 
before  changing  a system  which  seemed  to  have 
worked  well. 

Mr.  J.  Eastly  asked  if  the  recent  panic  arose  from 
scarcity  of  gold,  or  from  locking  up  our  resources 
in  foreign  countries.  The  1 1 millions  of  notes  issued 
by  the  Bank  of  England  over  and  above  the  gold  held 
in  reserve  was  in  consequence  of  a debt  from  the 
Government  to  the  Bank,  and  the  remedy  would  be 
for  the  Government  to  pay  its  debt,  and  so  enable 
the  Bank  to  meet  the  demands  upon  it. 

Captain  Loder  Symonds  said  it  was  a very  old 
argument  that  we  did  not  pay  in  coin,  but  in  goods, 
and  that  was  quite  true,  and  it  would  be  very 
relevant  if  every  transaction  or  contract  were  com- 
pleted at  the  time  it  was  entered  into ; then  it  would 
not  matter  what  the  values  or  prices  were — whether 
a sheep  were  bought  with  an  ounce  or  a drachm  of 
gold  ; but,  unfortunately,  every  contract  extended 
over  a certain  period  of  time,  and  if  the  currency 
underwent  alteration  in  the  meantime,  an  injustice 
was  done  to  one  party  or  the  other.  In  a mercan- 
tile community,  therefore,  it  was  of  paramount 
importance  to  have  a standard  of  value ; and  though 
they  could  not  get  an  absolute  standard  as  with 
weights  and  measures,  Nature  had  provided  two 
materials  which  had  been  used  ho  n the  earliest  times 
as  representatives  of  value,  and  which,  if  used  to  sup- 
plement one  another,  to  a great  extent  would  prevent 
fluctuations  in  value.  It  was  suggested  that  England, 
being  an  importing  country,  it  was  right  to  artificially 
enhance  the  standard  of  value,  because  in  that  way 
she  got  more  than  she  bargained  for ; but  that  was 
worse  than  Shylock  : he  only  wanted  his  pound  of 
flesh ; and  this  was  insisting  on  the  pound  of  flesh 
and  the  blood  too.  The  only  question  was,  would 
they  get  it  ? How  about  the  rate  of  interest  ? 
What  was  the  return  on  capital ; was  it  always  paid  ? 
What  would  it  cost  to  exact  the  interest  on  gold 
bonds  in  Egypt,  or  from  the  Argentine  Republic  ? 
If  the  threatened  demonetisation  of  silver  took  place 
in  Europe,  he  doubted  if  it  could  be  got ; and  it 
certainly  w’ould  not  if  silver  were  demonetised  in 
America ; and,  if  the  same  thing  took  place  in  India, 
it  would  mean  the  bankruptcy  of  19  out  20  of  all  the 
commercial  firms  in  Europe.  They  all  admitted  that 
wages  had  risen  and  prices  had  fallen  ; but  why  ? In 
England,  during  the  present  century,  the  powers  of 
production  had  increased  many  thousand  fold,  and 
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the  resulting  increase  was  bound  to  go  to  the  working 
classes.  More  goods  had  been  made,  and  they 
could  only  be  disposed  of  by  distribution  amongst  the 
working  classes.  But  what  had  happened  since 
1873  ? In  his  own  experience,  farming  his  own  land, 
the  wages  of  labour  had  fallen  30  per  cent.  He  was 
now  paying  9s.  or  10s.  a week  to  able-bodied  men. 
If  that  was  not  due  to  the  currency  mischief,  what  was 
the  cause  of  it  ? He  had  spent  many  years  in  India, 
and  there  the  wages  of  agricultural  labourers  had 
not  fallen,  and  in  that  country  he  had  no  difficulty  in 
getting  8,  9 and  10  per  cent,  on  investments,  while 
in  England  you  could  not  get  4 with  safety.  Why 
were  silver-using  countries  prosperous,  while  gold- 
using countries  were  so  burdened  ? The  price  of 
silver  was  more  constant,  and  kept  pretty  level  with 
the  other  commodities,  while  gold  varied  by  jumps. 
It  had  been  said  that  Europe  had  given  its  opinion, 
and  had  agreed  to  discard  silver,  and  during  the  last 
fifteen  years  some  steps  had  been  taken  in  that 
direction ; but  during  the  last  five  or  six  years  the 
set  of  opinion  had  been  in  the  opposite  direction,  and 
educated  opinion  all  over  the  world  was  now  going 
back  to  the  old  customs  of  the  past.  The  experience 
of  the  last  fifteen  years  was  not  in  favour  of  pure 
monometallism ; in  fact,  such  a thing  as  mono- 
metallism would  be  impossible.  It  would  be  found, 
in  his  opinion,  absolutely  necessary  to  go  back  to 
the  use  of  both  the  metals  nature  had  provided. 

Mr.  Martin  Wood  said  the  discussion  had  gone  on 
for  many  years,  and  he  thought  it  was  time  the  com- 
batants came  to  closer  quarters.  Monometallists  had 
hitherto  refused  to  entertain  the  question  except 
superficially,  and  on  the  other  hand,  the  bimetallists 
had  ‘been  rather  backward  in  recognising  what 
would  be  the  intermediate  consequences  of  the 
change  they  advocated.  Two  or  three  years  ago, 
he  suggested  to  the  Bimetallic  League  that  they 
should  draft  a Bill,  because  until  the  matter  was 
reduced  to  a practical  shape  it  was  difficult 
to  say  what  the  effect  would  be.  The  phrase 
international  money  was  almost  a contradiction 
in  terms.  You  could  have  certain  arrangements 
by  treaty,  but  money,  as  he  understood  it, 
was  fixed  by  an  act  of  sovereignty  in  each 
country,  and  the  metal  when  it  left  the  country 
was  simply  a commodity.  Sir  Guilford  Moles- 
worth  spoke  of  international  trade  being  re- 
duced to  the  barbarous  idea  of  barter,  but  all 
economists  knew  that  international  trade  was  essen- 
tially barter.  Any  difference  in  the  currency  was 
taken  into  account,  and  it  made  no  difference  to  the 
merchants  engaged  in  the  trade.  If  a change  took  place 
in  the  course  of  the  transaction,  of  course  there  was 
a loss  on  one  side  or  the  other ; but  beyond  that, 
currency  did  not  enter  into  international  trade.  Bi- 
metallists were  in  the  habit  of  attributing  the  fall  in 
silver  almost  entirely  to  the  action  of  France ; but 
they  omitted  to  notice  that  about  the  same  time  there 
was  an  immense  increase  in  the  Secretary  of  State’s 
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drafts  on  India,  and  that  was  shown  by  Mr.  Goschen’s 
Committee,  in  1876,  to  have  had  a much  more  im- 
portant effect.  Silver  had  depreciated  in  India,  but 
the  rupee  had  not.  Prices  had  not  risen  because 
silver  had  not  gone  to  India  so  largely  as  it  would 
have  done  otherwise,  on  account  of  its  importation 
being  superseded  by  the  issue  of  Council  bills,  which 
were  sent  out  there,  and  thus  the  currency  was  con- 
tracted and  prices  prevented  from  rising.  The  great 
disturbing  element  in  India’s  fiscal  position  was  the 
annual  export  of  from  ^12,000,000  or  ^14,000,000 
to  ^20,000,000  sterling  more  than  she  received, 
bullion  being  reckoned  on  both  sides.  That  was 
one  of  the  most  anomalous  positions  of  any  country  in 
the  world,  and  that,  as  Mr.  Mill  showed  prophetically 
in  his  chapter  on  the  precious  metals,  kept  down  prices. 

Mr.  Dana  Horton  said  he  was  much  gratified  in 
being  able  to  be  present  at  this  discussion,  which 
was  to  him  very  encouraging.  Reference  had  been 
made  to  a paper  on  the  same  subject  by  Mr.  Ernest 
Seyd,  in  1876,  and  it  was  about  that  time,  or  just 
before,  that  his  attention  was  first  called  to  the 
specie  payments  in  the  United  States.  In  doing  so 
he  had  to  study  the  whole  question,  and  derived 
much  information  from  Mr.  Seyd,  as  also  from  Mohl, 
of  Wirtemberg.  The  great  exemplar  in  the  restora- 
tion of  specie  payments  was  England  after  the 
Napoleonic  wars,  and  he  had  therefore  to  study  the 
history  of  England  in  connection  with  money  and 
the  currency  controversies  of  1830-40,  when  the 
monetary  system  which  England  had  since  maintained 
was  formed.  His  conviction  was  firm,  and  he  could 
say  so  without  any  suspicion  as  to  his  motives,  that  it 
would  be  a good  thing  if  the  moneys  of  the  British 
and  Indian  Empires  were  at  par.  He  knew  that 
most  men  in  England  had  been  brought  up  in  a 
different  school ; but,  as  he  said  in  1876,  he  had  con- 
fidence in  the  future,  and  in  the  ultimate  settlement 
of  this  question  on  the  right  lines.  This  confidence  was 
based  on  the  manliness  of  Englishmen,  and  it  had 
been  strengthened  by  the  tone  of  the  paper  and  the 
discussion.  He  felt  that  opinion  was  changing,  and  he 
was  quite  sure  that,  though  it  might  be  a little  hard 
at  first,  when  they  recognised  that  they  had  been 
mistaken,  they  would  acknowledge  it,  and  make  the 
change  which  was  imperatively  demanded. 

Mr.  Moreton  Frewen  said  he  went  to  America 
some  12  years  ago,  just  after  the  passing  of  the  Bland 
Bill.  He  had  just  left  Cambridge,  thoroughly 
imbued  with  the  doctrine  of  monometallism,  having 
sat  at  the  feet  of  Professor  Fawcett,  and,  like  many 
others,  thinking  that  he  had  exhausted  the  truths  of 
political  economy.  On  arriving  at  Washington,  he 
was  very  anxious  to  know  how  it  was  proposed  to  tie 
together  two  metals,  whose  value,  as  measured  by 
their  cost  of  production,  was  constantly  varying.  He 
inquired  of  many  senators  what  the  meaning  of  it 
was  ; and  he  thought  the  ideas  he  then  imbibed  were 
worth  considering.  It  was  pointed  out  to  him  that, 
in  about  30  years  from  the  discovery  of  America,  and 


the  great  inflow  to  Europe  of  silver  from  the  mines 
of  Potosi,  all  prices,  wages  included,  rose  from 
400  to  450  per  cent.  As  the  Chairman  had 
remarked,  that  vast  rise  of  prices  and  wages  was  1 
the  great  economic  factor  in  the  history  of  the  i 
Middle  Ages.  What  would  have  been  the  posi-  I 
tion  of  Europe  just  after  that  phenomenal  rise  if  I 
silver  had  been  violently  demonetised,  and  the  j 
metal  which  had  brought  about  this  rise,  and 
had  been  permitted  free  mintage,  had  been  suddenly  I 
struck  down.  Would  not  all  mortgagors  and  borrowers  I 
have  been  put  at  the  mercy  of  their  creditors,  and  all  I 
the  industrious  class  of  the  community  at  the  mercy  I 
of  the  less  industrious  section  that  lends  idle  money,  by  I 
so  sudden  and  so  tremendous  a depression  of  prices.  I 
The  rise  that  had  been  brought  about  by  silver  must  I 
have  been  followed  by  a vast,  sudden  fall  had  silver  | 
been  demonetised.  Until  1873,  every  atom  of  silver  | 
and  gold  was  admitted  to  free  coinage  in  Europe,.  I 
but  since  then  a new  system  had  been  introduced  | 
by  legislators ; and  he  would  ask  anyone  if  the 
results  had  been  satisfactory.  The  landed  interest  in 
in  this  country  is  engulfed,  and  in  America  it  was  the 
same.  In  some  agricultural  States  there  had  been  a 1 
cessation  of  tax  collection  for  fear  of  bankrupting  the  I 
whole  community.  It  had  been  suggested  that  the 
interest  of  America  in  this  question  arose  from  her 
silver  mines,  but  the  whole  of  the  silver  raised  was  not 
equal  in  value  to  the  hens’  eggs  produced  annually. 
The  producers  of  a miserable  ^8,000,000  sterling  of 
silver  had  not  bribed  two-thirds  of  the  senators  and 
congressmen  at  Washington,  as  was  suggested  in  the 
Times  in  1878,  and  these  gratuitous  suggestions,  by  | 
the  Press  of  England,  of  corruption,  had  done  more  to  1 
embitter  the  relations  of  the  two  countries  than  any-  j 
thing  else.  It  was  pointed  out  that  the  range  of  ! 
prices  since  the  15  th  century  had  been  dictated  by  ' 
the  amount  of  silver  brought  into  the  currency  ; the  I 
silver  produced  since  1873  had  been  refused  free  J 
coinage  in  Europe,  and  the  result  was  the  currency  I 
was  starved.  One  of  the  rankest  heresies  was  the 
statement  that  international  trade  was  “ international  | 
barter.”  This  was  shown  in  the  case  of  Egypt,  a j 
purely  agricultural  country,  the  fellaheen  of  which 
had  to  provide  for  the  payment  in  London  and  1 
Paris  of  the  interest  on  a hundred  million  ster-  i 
ling,  borrowed  by  the  late  Khedive  Ismail  to  build  a j 
dozen  palaces  in  Cairo.  There  were  5,000,000  acres 
of  land  and  6,000,000  cultivators,  and  when  prices 
were  depressed,  as  they  had  been  immensely  since  | 
the  silver  legislation  of  1873^  the  cultivators  of  the  : 
Nile  lands  had  to  produce  so  much  more  to  pay  the 
interest.  The  export  trade  of  Egypt  is  not  paid  for  j 
by  imports,  it  is  a direct  sale  for  gold  whenever  it  is 
to  pay  the  charges  of  the  Egyptian  debt.  Yet  they  i 
were  told  this  was  an  academic  question,  for  our  j 
international  trade  was  barter.  Again,  it  was  said  j 
that  in  India  the  value  of  silver  had  fallen,  but 
the  rupee  remained  unchanged.  That  was  the 
whole  crux  of  the  silver  question,  and  it  covered 
the  whole  ground  of  the  currency  reform  move- 
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mer  t.  It  was  affirmed  by  economists  of  the  old 
school  that  as  the  price  of  silver  fell,  more  silver 
would  be  imported,  resulting  in  an  expansion  of  the 
currency  and  a rise  of  prices  in  India.  Yet  it  was 
admitted  on  all  hands  that  in  India  this  had  not  hap- 
pened. When  he  was  in  India  he  satisfied  himself, 
and  the  figures  had  been  amply  confirmed  by  other 
wi  iters  that  the  wheat  grower  in  the  Punjab 
could  afford  to  sell  his  wheat  in  Mark-lane  at 
22  lupees  a quarter;  now  when  the  rupee  was 
worth  2s.,  that  would  be  equal  to  44=.  a 
quarter ; but  it  followed  that  with  the  fall 
in  the  price  of  silver  the  ptice  in  Mark- 
lane  must  also  fall.  To  day,  if  Indian  wheat  was 
sold  for  three  half-sovereigns,  those  three  half- 
sovereigns  would  exchange  for  23  rupees  ; so 
that  each  fresh  fall  in  the  price  of  silver  was 
necessarily  followed  by  a fall  in  the  English 
price  of  wheat.  It  made  no  difference  to  the 
Indian  grower,  who  knew  nothing  about  gold 
prices  ; but  it  made  all  the  difference  to  the  farmer  in 
Dakota  and  Minnesota,  and  if  the  rupee  fell  to  is. 
without  losing  its  purchasing  power  in  India,  wheat 
would  certainly  be  soli  here  for  21s.  a quarter.  That 
was  the  view  taken  of  this  question  by  the  United 
I States  farmers,  the  best  educated  farmers  in  the 
world,  and  by  other  American  producers.  They 
believed  that  if  the  price  of  silver  was  good,  a 
f rational  range  of  prices  would  obtain,  and  that 
j money  lenders  and  bankers  would  not  make  the  im- 
mense profits  of  recent  years  out  of  the  losses  of  the 
general  community.  It  was  hastily  assumed  that, 

I because  a government  could  not  fix  the  ratio  in 
I value  of  sheep  to  bullocks  as  2 to  1,  the  cost 
I of  production  being  very  different,  they  could  not 
I fix  a ratio  between  gold  and  silver.  But  unlike 
I other  commodities  the  price  of  gold  and  silver 
I was  not  fixed  by  the  cost  of  production.  A 
I United  States  Government  Commission  established 
I that  while  the  value  of  gold  produced  in  California 
I in  1854  was  about  ^12,000,000,  the  cost  of  wages 
I alone  was  more  than  ^40,000,000;  Jevons  found 
I that  in  Australia  the  cost  of  production  of  gold  was 
I three  times  its  value;  that  the  production  of  gold  was 
I LS  Per  miner,  monthly,  while  miners  were  paid  ^13 
I a month  ; and  everyone  in  the  United  States  who 
I had  studied  the  subject  admitted  that  the  cost  of  pro- 
I <lucing  ^8,000,000  of  silver  was  at  least  ^21,000,000 
I a year.  Under  such  conditions  the  two  metals  might 
I be  rated  at  1 to  10,  1 to  15,  or  1 to  20,  and  there 
I would  still  be  no  such  preponderating  profit  on  one 
I or  the  other  which  would  prevent  the  other  being 
I produced.  It  was  not  the  economic  result,  but  the 
1 gambling  fever,  which  led  to  gold  and  silver  mining. 

The  Chairman  said  he  should  never  have  taken 
any  real  interest  in  this  question,  in  spite  of  the 
many  advantages  which  bimetallism  would  have  in 
i preventing  fluctuations  in  value,  if  he  had  thought 
it  would  have  any  tendency  to  depress  the  condition 
of  the  great  mass  of  the  people.  But  he  had 


arrived  at  an  exactly  opposite  conclusion  The  theory 
was  a most  ingenious  one,  and  very  interesting,  but  he 
never  concerned  himself  much  about  it,  until  he  per- 
ceived that  owing  to  the  way  in  which  silver  was  being 
proscribed  in  Europe  since  1873,  we  were  on  the  way 
to  a great  gold  scarcity  ; as  was  put  by  Mr.  Goschen, 
at  Manchester,  in  1887.  The  effect  of  this  would  be 
a steady,  continuous,  and  rapidly-increasing  fall  in 
prices  ; because,  if  the  cause  was  constant,  the  effect 
constantly  increased  in  magnitude.  In  the  case  of  a 
rise  in  price,  the  result  was  exactly  the  reverse  ; with 
a constant  cause,  the  effect  gradually  diminished. 
Were  they  prepared  to  face  the  consequences  of  a 
fall  in  prices  ? An  immense  mass  of  evidence  showed 
1 that  such  a fall  would  discourage  enterprise  of  all 
kinds.  Business  men  were  generally  borrowers  ; it 
| was  not  their  intention  to  have  the  weight  of 
1 their  debt  increased,  which  was  the  effect  of  a 
I fall  in  prices.  This  had  been  seen  in  Lancashire  and 
elsewhere.  The  most  vigorous  support  of  bimetallism 
amongst  the  working  classes  came  from  Lancashire, 
where  the  people  were  well  educated,  and  studied 
general  trade  matters,  foreign  as  well  as  domestic. 
The  ideal  was  to  have  the  price  of  commodities 
kept  as  nearly  as  possible  uniform,  and  the  value  of 
money  stable  : the  natural  condition  of  wages  then 
would  be  to  rise  steadily.  They  were  more  likely  to 
see  prices  falling,  but  wages  remaining  about  the  same, 
the  men,  at  any  rate,  struggling  to  maintain  their 
wagesagainst  a falling  market ; and  that  would  give  rise 
to  a great  deal  of  social  and  political  disturbance.  He 
would  ask  what  was  the  alternative  to  the  restoration 
of  silver,  tor  things  could  hardly  remain  as  they  were. 
Was  silver  to  be  retained  as  one  of  the  monetary 
metals,  or  was  there  to  be  everywhere  a gold  stan- 
dard ? He  did  not  believe  there  was  a single  states- 
man who  was  prepared  to  face  the  consequences  of 
the  latter  proposal.  At  the  Paris  Conference,  in 
1889,  there  were  many  who  did  not  agree  with  those 
who  wished  to  give  free  coinage  to  silver,  but  no  one, 
at  any  rate  no  one  representing  a Government,  was 
prepared  to  accept  pure  gold  monometallism.  He 
was  quite  clear,  in  his  own  mind,  as  to  the  advan- 
tages of  bimetallism  ; by  that  international  money 
fluctuations  in  exchange  with  silver  using  countries 
would  be  got  rid  of ; and  what  was  still  more 
important  to  the  value  of  money  would  be  more 
stable.  Silver  varied  less  than  gold,  and  silver 
and  gold  together  would  vary  less  than  either  sepa- 
rately. They  would  also  be  relieved  from  the  dread 
of  a catastrophe,  social  and  political,  which  would 
ensue  from  a continuous  fall  in  prices. 

Sir  Guilford  Molesworth,  in  reply,  said  it  had 
been  recently  stated,  in  a deputation  to  the  Prime 
Minister,  that  wages  were  being  continually  forced 
down.  Mr.  Mawdsley  and  Mr.  Kelley,  who  repre- 
sented the  working  classes,  had  expressed  the  same 
opinion,  Mr.  Sewell  Read  said  tenant  farmers  could  only 
give  low  wages  and  scanty  employment.  With 
regard  to  Mr.  Martin  Wood’s  observation  that  the 
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phrase  international  money  was  almost  a contradic- 
tion of  terms,  he  would  remark  that  within  the  limits 
in  which  bimetallism  prevailed  all  gold  and  silver  coins 
were  international  money;  for  example,  five-shilling 
pieces  could  be  bought  for  transmission  to  India,  and 
recoined  there  without  loss  of  value— since  1873  this 
could  not  be  done.  He  wished  to  explain  that  the  silver 
pi  ices  to  which  he  had  referred  in  his  paper,  and  on 
which  he  had  based  his  diagram  Fig.  4,  were  not  Indian 
prices,  and  consequently  could  not  have  been  affected 
by  Indian  Council  bills— the  prices  were  based  on 
Soetbeers  index  figures  of  the  average  prices  of  100 
Hamburg  articles  and  14  articles  of  British  export. 
The  opinion  that  silver  had  depreciated  in  India, 
whilst  the  rupee  had  not,  was  erroneous— the  two  had 
always  kept  together— in  fact  so  long  as  the  mintage 
of  silver  in  India  was  unrestricted  it  was  not  possible 
that  there  would  be  any  serious  divergence  in  value 
between  silver  coin  and  silver  bullion  ; in  fact,  it  had 
been  said,  the  test  of  international  money  was  the 
melting  pot.  The  qnestion  of  the  cost  of  production 
had  been  so  fully  dealt  with  that  he  need  add  nothing 
further. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Sir  Guilford  Molesworth,  which  was  carried  unani- 
mously and  the  proceedings  terminated. 


MEETINGS  OF  THE  SOCIETY , 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — ■ 
April  29.— William  Robinson,  “ The  Use  of 
Petroleum  in  Prime  Motors.”  Prof.  Silvan  us 
P.  Thompson,  D.Sc.,  will  preside. 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

April  30. — Col.  J.  O.  Hasted,  R.E.,  “The 
Perriar  Irrigation  Project,  Madras  Presidency.”  The 
Right  Plon.  Sir  Mountstuart  Grant-Duff, 
G.C.S.I.,  C.I.E.,  will  preside. 

Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock  : — 
Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

Lecture  III. — April  27.  — Conventionalism  — 
Necessities  in  the  representation  of  facts  with  im- 
perfect means— Reduction  : in  relief  to  flatness,  and 
in  colour  to  monochrome. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  27  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Hugh  Stannus,  “The  Decorative  Treatment  of 
Natural  Foliage.’’  ( Lecture  III.) 

Lantern  Society,  20,  Hanover-square,  W.,  8 p.m. 
Mr.  O.  T.  Bulkeley,  “ The  West  Indies.” 


Actuaries,  Staple  Inn-hall,  Holborn,  7 p.m. 

Medical,  it,  Chandos-street,  W.,  8^  p.m. 

Tuesday,  April  28. ..National  Indian  Associaiation  (at  the 
House  of  the  Society  of  Arts),  4^  p.m. 
Annual  Meeting. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  E.  E.  Klein,  “ Bacteria  : their  Nature  and 
Functions.”  (Lecture  I.) 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8^  p.m. 

Civil  Engineers,  25,  Great  George-street,  S W., 
8 p.m.  Discussion  on  Mr.  R.  E.  B.  Crompton’ 
paper,  “ The  Cost  of  the  Generation  and  Distribu- 
tion of  Electrical  Energy.” 

Photographic,  5A,  Pall-mall  East,  S.W  , 8 pm. 
(Technical  Meeting.)  Discussion  on  Animal 
Photography. 

Anthropological,  3,  Hanover-square,  W.  8 £ p.m. 

I.  Professor  A.  C.  Haddon,  “A  Message  Stick 

from  Jardine  River,  and  Notes  on  Queensland 
Natives.  ’ 2.  Mr.  H.  Ling  Roth,  “Superstitions, 

Burial,  and  other  Customs  of  the  Natives  of 
Borneo  : from  the  Papers  o the  late  Mr.  Brooke 
Low.” 

Wednesday,  April  29. ..SOCIETY  OF  ARTS,  Johr.-itreet, 
Adelphi,  W.C.,  8 p.m.  Prof.  William  Robinson, 
“ The  Use  of  Petroleum  in  Prime  Motors.” 

East  India  Association,  Westminster  Town -hall, 
S.W.,  3 p.m.  Mr.  Charles  L.  Tupper,  “Punjab 
Progress.” 

Civil  and  Mechanical  Engineers,  7,  Westminster- 
chambers,  S.W.,  7 p.m.  Annual  Meeting. 

Zoological,  3,  Hanover-square,  W.,  4 p.m.  Annual 
Meeting.” 

Thursday,  Apeil  30... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4^  p.m.  (Indian  Section.)  Col. 

J.  O.  Hasted,  R.E.,  “ The  Perriar  Irrigation  Pro- 
ject, Madras  Presidency.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8£  p m. 

Camera  Club,  Charing- cross-road,  W.C.,  8£  p.m. 
Paper  by  Mr.  J.  Traill  Taylor. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Prof.  Dewar,  “ Recent  Spectroscopic  Investiga- 
tion.” 

Mechanical  Engineers,  25,  Great  George  - street, 
S.W.,  p.m.  1.  Professor  Alexander  B.  W. 
Kennedy,  “ Research  Committee  on  Marine- 
Engine  Trials  : Report  upon  Trial  of  the  Steamer 
Iona.”  2.  Mr.  Samuel  Boswell,  “ Some  Details 
in  the  Construction  of  Modern  Lancashire 
Boilers.” 

Friday,  May  1... Mechanical  Engineers,  25,  Great  George- 
street,  S.W.,  7J  p.m.  Paper  and  Discussion  (con- 
tinued). 

United  Service  Inst.,  Whitehall -yard,  3 p.m.  Major 
G.  E.  Malet,  “ The  Late  Royal  Military  Exhibition, 
and  its  Value  from  a Military  Point  of  View.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m., 
Aunual  Meeting.  9 p.m  , Mr.  J.  E.  Harding, 
“ Hawks  and  Hawking.” 

Geologist’s  Association,  University  College,  W.C., 
8 p.m. 

Quekett  Microscopical  Club,  20,  Hanover  square, 
W.C.,  8 p.m. 

Saturday,  May  2 ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  Silvanus  Thompson,  “The 
Dynamo.”  (Lecture  IV.) 


Correction. — Page  436,  col.  1,  line  24  from 
bottom,  for  640  read  40.  Page  436,  col.  1,  line  6 
from  bottom,  for  shale  read  formation. 


Afnv  i i8qi  ] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


475 


purnal  of  the  Society  of  gvm. 

'No.  2,006.  Vol.  XXXIX. 

♦ 

FRIDAY,  MAY  1,  1891. 


*4//  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adelpht,  London,  W.C . 


NOTICES. 

♦ 

CANTOR  LECTURES. 

The  third  lecture  of  the  course  on  ‘ ‘ The 
Decorative  Treatment  of  Natural  Foliage” 
was  delivered  by  Mr.  Hugh  Stannus  on 
Monday  evening,  27th  ult.  The  lecturer  ex- 
plained the  meaning  of  conventionalism,  and 
pointed  out  the  varied  treatment  that  was 
necessary  according  to  the  material  treated. 
He  went  on  to  deal  with  reduction,  and 
•showed  how  foliage  in  relief  could  be  reduced 
to  flatness,  and  foliage  in  colour  to  mono- 
chrome. 

The  lectures’will  be  printed  in  the  Journal 
during  the  autumn  recess. 


PR  A CTICA  L EX  A MINA  TION  IN 
VOCAL  AND  INSTRUMENTAL  MUSIC. 

The  next  examination  will  be  held  by  W. 
Alexander  Barrett,  Mus.  Doc.,  at  the 
House  of  the  Society  of  Arts,  and  will  com- 
mence on  Monday,  the  1st  June. 

Full  particulars  can  be  obtained  on  applica- 
tion to  the  Secretary. 


Proceedings  of  the  Society. 


FOREIGN  COLONIAL  SECTION. 

Tuesday  evening,  April  2ist,  1891  ; Sir 
Alfred  Lyall,  K.C.B.,  K.C.S.I.,  K.C.I.E., 
in  the  chair. 

The  paper  read  was  — 


SOME  VICISSITUDES  IN  THE  STORY 
OF  CHINA. 

By  Sir  Thomas  Wade,  G.C.M.G.,  K.C.B. 

The  Society,  which  has  honoured  me  with  an 
invitation  to  deliver  before  it  a paper  upon 
China,  is  formed  for  the  encouragement  of 
Arts,  Manufactures,  and  Commerce  ; and  it  is 
natural  that,  in  its  desire  for  fresh  information 
as  to  the  method  and  degree  ia  which  these 
three  conditions  of  material  civilisation  affect 
what  may  be  termed  an  outlying  province  of 
the  vast  dominion  thus  claimed  as  within  its 
jurisdiction  the  Society  should  address  itself 
to  some  one  whose  connection  with  the  pro- 
vince in  question  might  be  supposed  to  qualify 
him  to  speak  with  authority  upon  the  subjects 
indicated. 

To  those  who  look  for  anything  like  authori- 
tative exposition  in  regard  to  these  subjects  at 
my  hands,  my  paper,  I am  bound  to  give  notice, 
will  prove  a disappointment.  The  Chinese 
were  wont  to  describe  their  community,  long 
ages  since,  as  consisting  of  Scholars,  Agri- 
culturists, Mechanics,  and  Merchants  ; and 
the  pen  of  the  first  of  these  four  classes  having 
been  abundantly  exercised  upon  all  matters 
pertaining  to  the  vocations  of  the  rest,  it  might 
be  thought  not  impossible  to  produce  from 
their  works  an  essay  that  would  exactly  satisfy 
the  special  requirements  of  the  Society.  Mis- 
led by  certain  circumstances,  to  which  it  is  not 
necessary  further  to  allude,  it  was  only  within 
the  last  few  days  that  I became  aware  of  the 
precise  terms  of  the  commission  I had 
accepted ; and  in  the  paper  I had  been 
preparing  I had,  in  effect,  altogether  ignored 
the  practical  purpose  set  forth  in  the  title  of 
the  Society.  Had  I earlier  understood  the 
nature  of  my  task,  frankly,  I should  have 
declined  it,  as  one  beyond  my  competence  to 
perform. 

But  I may  say  that  were  my  fitness  less  open 
to  dispute,  were  I better  acquainted,  that  is, 
with  the  contents  of  the  voluminous  compen- 
diums  on  which  I should  have  to  rely,  I doubt 
that  the  result  would  greatly  further  the 
attainment  of  the  practical  object  which  this 
Society  is  instituted  to  advance.  Study  of 
such  works  as  these,  which  a writer  upon  the 
arts  and  industries  of  China  would  have  to 
consult,  whether  in  the  original*  or  in  the  in- 
valuable Memoires  of  the  Romish  mission- 
aries of  the  last  century,  is  interesting,  nay 


* See  M.  Stanislaz  Julien’s  Industries  anciennes  et 
modernes  de  V empire  Chinois : Paris,  1869. 
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indispensable,  to  the  archaeologist ; but  the 
scholar  of  more  modern  range,  even  when 
enabled  to  supplement  this  reading  by  con- 
temporaneous testimony,  will  supply  little  that 
the  western  inquirer,  possessed  of  the  latest 
secrets  of  science,  will  not  pronounce  obsolete. 
There  is  hardly  a need  that  has  not  been  met, 
in  elementary  fashion,  by  Chinese  ingenuity, 
but  the  credit  of  inventions  conceded,  develop- 
ment may  be  said  to  have  halted  at  the 
threshold.  Native  arts  and  industries  are  in 
the  main  where  they  stood  in  far  off  antiquity. 
In  some  instances  they  have  receded.  I was 
about  consequently  to  tear  up  my  brief,  when 
I was  assured  that,  its  prescriptions  not- 
withstanding, the  Society  would  not  refuse  my 
discourse  a hearing ; the  less  that  in  its  records 
were  to  be  found  two  papers  upon  Chinese  his- 
tory, the  subject  I had  chosen,  devoted,  one  by 
Monsieur  Terrien  de  Lacouperie,  to  a period 
so  early,  and  the  other,  by  Mr.  Boulger,  to  a 
period  so  late,  that  my  lucubration  might  rank 
as  in  some  sort  connecting  the  beginning  with 
the  end.  It  was  not  designed,  I may  add,  in 
the  first  instance  for  any  such  purpose  as  the 
present,  but  as  ancillary  to  a statement  of 
some  considerations  arising  out  of  the  dis- 
cussion between  Russia  and  China,  when  the 
latter  claimed  retrocession  of  Kuldja  in  1880. 
It  is  not  necessary  here  to  explain  the  relation 
of  the  remarks  I had  formulated  to  the  dis- 
cussion in  question,  but  I mention  it  as  having 
suggested  the  historical  sketch  of  which  I am 
about  to  lay  a portion  before  you,  well,  per- 
haps, to  find  an  opportunity  of  requesting  you 
to  excuse  the  fragmentary  and  inconclusive 
character  of  the  paper.  It  is  simplest  in 
most  cases  to  recommence  a structure  from 
the  foundation.  I have  resorted  to  the  alter- 
native process  of  partial  reconstruction,  and 
the  symmetry  of  the  edifice  has  suffered  ac- 
cordingly. 

You  shall  be  spared  the  heroic,  the  semi- 
heroic, and  even  the  earlier  portion  of  the 
historic  age,  that  is,  from  the  days  of  Noah, 
say,  to  the  days  of  Pisistratus,the  contemporary 
of  Confucius ; but  I must  ask  leave  to  take 
you  back  for  a moment  to  about  B.c.  220,  at 
which  time  the  last  of  a long  line,  the  ruler 
of  the  original  Central  State,  a kingdom  not 
more  considerable  in  dimensions  than  one 
of  the  provinces  of  modern  China  proper,  yet, 
in  virtue  of  his  divine  commission  as  Son  of 
Heaven,  the  accepted  suzerain  of  the  princes 
round  him,  was  dethroned  by  one  of  these 
latter.  The  usurper,  having  possessed  himself 
of  the  kingdom  of  the  fallen  sovereign,  as  well 


as  of  the  fiefs  of  his  fellow  vassals,  six  in 
number,  proclaimed  himself  hwang  tit  the 
august  ruler.  This  highest  of  earthly  titles, 
which  we  translate  Emperor,  no  one  before 
him  had  borne,  and  by  sundry  other  of  his  acts 
he  endeavoured  to  secure  himself  such  a 
priority  in  all  imaginable  conditions,  chronology 
included,  as  should  justify  his  assumption  of 
the  prefix  skih , or  commencement.  Shih 
Hwang  Ti,  the  Beginner,  is  remembered  for 
much  that  is  great  and  for  much  that  is  evil. 
He  slew  the  men  of  letters.  He  upset  their 
ritual,  and  he  burned  their  books,  although  he 
had  mercy  upon  the  literature  of  divination  and 
medicine.  But  he  welded  together,  for  the 
first  time,  in  one  block,  some  three-fourths  of 
that  we  now  call  China  Proper ; and  he  built 
the  Great  Wall,  or  connected  together  various 
existing  works  of  the  same  kind,  for  the  pur- 
pose of  excluding  the  Huns  and  other  nomads 
who,  long  before  his  day,  had  mightily 
oppressed  the  people  of  what  are  now  the 
northern  provinces  of  China,  and  against 
whom  he  had  been,  to  a certain  extent,  suc- 
cessful in  war. 

His  dynasty,  which  by  obliteration  of  all 
trace  of  any  dynasty  antecedent,  was  itself  to- 
have  endured  for  ever,  lasted  something  less 
than  twenty  years.  His  wall,  after  twenty 
centuries,  remains.  It  has  been  added  to  and 
modified  at  different  times,  especially  towards 
the  east,  but  the  greater  part  of  the  useless 
chain  of  curtain  and  bastion  that  is  still 
called  the  wan  li  che' ng , or  fortification  ten 
thousand  li  long,  must  be  standing  pretty 
nearly  on  the  lines  originally  chalked  out  for 
it,  extending  from  the  Kia-yii  Kwan  on  the 
west,  till  it  touches,  eastward,  upon  the  home 
of  the  Manchu. 

As  a permanent  defence  the  great  rampart 
proved  no  more  serviceable  than  similar  bul- 
warks elsewhere  have  proved,  when  the  energy 
of  the  unencumbered  barbarian  has  had 
nothing  to  face  it  but  a civilisation  too  much 
enamoured  of  peace  to  keep  watchfully  pre- 
pared for  war ; none  the  less  embroiled,  from 
generation  to  generation,  in  war,  domestic  or 
foreign.  For  some  four  hundred  years  from 
the  date  of  the  Wall’s  construction  onward, 
you  find  little  relief  from  vexation  of  the  old 
type ; not  border  forays  alone,  but  frequently 
incursions  far  within  the  wall,  the  advance  of 
the  light-footed  bands  being  stayed  again  and 
again  by  bribes,  or  by  treaties  concluded  only 
to  be  broken,  or  by  humiliating  matrimonial 
alliances  extorted  by  the  invader  sword  in  hand. 
The  story  of  a lady  demanded  and  surrendered, 
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made  known  to  the  English  reader  in  Sir  John 
Davis’s  translation  of  The  Sorrows  of  Han, 
is  one  of  the  most  pathetic  in  Chinese 
history. 

The  collapse  of  Shih  Hwang  Ti’s  descendant, 
B.C.  207,  is  followed  immediately  by  a general 
subdivision  of  his  splendid  inheritance,  until 
the  fragments  unite  again  under  the  Han,  a 
dynasty  whose  memory  is  still  dear  to  the 
nation.  Some  four-fifths  of  modern  Chinese 
know  themselves  by  no  other  name  than  that 
of  Men  of  Han.  Its  frontier  troubles  are 
never  ending  all  the  same,  and  although  here 
and  there  are  recorded  extraordinary  achieve- 
ments, such  as,  in  A.D.  94,  its  subjugation  of 
all  the  states  between  China  and  a great  sea 
far  west,  there  is  little  of  permanent  peace 
along  the  border.  To  the  philosopher  the 
period  is  memorable,  not  only  as  witnessing 
the  resuscitation  of  Confucianist  literature, 
but  also  the  introduction  of  Buddhism,  by  in- 
vitation, from  India ; and  to  the  western 
historian,  for  its  record  of  the  first  contact  of 
China  with  a European  power.  Tribute,  we 
are  told,  was  sent  from  the  Antonines  ; which 
being  interpreted  means,  most  probably, 
that  merchants  brought  their  wares  for  sale 
from  some  Asiatic  province  of  the  Roman 
Empire. 

On  the  demise  of  this  Han  dynasty  in  A.D. 
220,  succeeds  a period  as  distinguished  in 
romance  as  in  history,  that  of  the  Three  States 
or  Kingdoms,  one  of  which  is  but  the  wretched 
remains  of  the  Han  ; all  to  be  superseded, 
half  a century  later,  by  the  Chin  or  Tsin,  which 
starts  at  least  as  sovereign  of  the  entire  em- 
pire. But  this  pretension  is  allowed  a very 
short  lease.  The  dynasty  endures  after  a sort 
till  the  beginning  of  the  5th  century,  while, 
side  by  side  with  it  are  to  be  noted  sixteen  or 
seventeen  minor  powers,  not  contemporaneous 
nor  co-ordinate,  many  of  them  bearing  out- 
landish names  of  Huns  or  Turks,  who  have 
paid  tribute  to  China  in  earlier  days,  or  who 
have  intermarried  with  the  families  of  her 
emperors.  These  may  be  said,  in  general,  to 
devour  each  other  with  tolerable  expedition, 
until,  on  the  confines  of  the  fourth  and  fifth 
centuries,  we  come  to  the  historical  partition 
of  China  into  two  sets  or  empires,  one  north 
and  the  other  south  of  the  Great  River. 

The  first  dynasty  of  the  latter,  styled  Sung, 
holding  its  court  at  Nanking,  then  Kien-kang, 
is  followed  in  quick  succession  by  four  others. 
The  former,  founded  by  a native  of  what  would 
now  be  called  Inner  Mongolia,  the  name  of 
whose  clan  was  Toba,  came  into  life  as  the 


Wei.*  This  fixed  its  head-quarters  in  Shan 
Si,  at  or  near  the  modern  Ta-t’ung  Fu.  The 
relative  position  of  the  two  capitals  should  not 
be  overlooked,  for  the  first  stands  on  the 
southern  shore  of  the  Great  River  Yang-tzu, 
while  the  latter  lies  away  to  the  north,  upon 
the  southern  edge  of  Mongolia. 

I am  contemplating,  mind,  not  an  abstract 
of  Chinese  history,  nor  more  than  a notice,  as 
brief  as  I can  make  it,  of  the  ups  and  downs 
in  that  series  of  vicissitude  that  a Chinese 
literate  would  not  fail  to  recall,  when  he 
learned  that  his  Government  was  engaged  writh 
a foreign  power  in  considering  a question  of 
frontier  delimitation  ; and  I shall  abstain,  as 
much  as  possible,  from  the  introduction  of 
Chinese  names,  whether  of  persons  or  places  ; 
these  being,  in  my  experience,  as  a rule, 
unacceptable  to  English  ears.  The  styles  of 
the  dynasties  are,  I must  confess,  embarrass- 
ing, for  the  founders  of  these,  whether  great 
or  small,  up  to  the  Mongolian  conquest  in  the 
13th  century,  had  a fancy  for  reviving  the 
styles  of  dynasties  bygone ; and,  although 
they  may  be  distinguished  as  anterior  and 
posterior,  eastern  and  western,  or  otherwise, 
the  foreign  reader  often  gets  as  bewildered  as 
if,  in  our  own  comparatively  circumscribed 
field,  he  had  to  deal  with  two  or  three  Tudor 
families,  and  four  or  five  lines  of  Stuarts. 

But  I specially  produce  the  name  of  Toba,  as 
being  that  of  the  first  barbarian,  or  say  alien, 
imperial  family,  that  established  itself  in  China 
on  a grand  scale,  and  with  a certain  promise 
of  stability ; of  minor  barbarian  trespassers 
there  have  been  enough  and  to  spare.  There 
are  points  of  resemblance  too,  worth  noting 
between  the  rise  of  the  Toba  and  that  of  the 
Gioro,  the  Manchu  house  now  on  the  throne  ; 
though  the  latter  go  farther  in  pretension.  In 
the  first  place,  the  Gioro  boast  themselves 
divine  ab  ovo.  A heaven-born  damsel  was 
bathing  in  the  Lake  Purhuli,  near  Baikal ; 

“ She  said  no  shepherd  sought  her  side, 

No  hunter’s  hand  her  snood  untied  ; ” 

but  a magpie,  presumably  from  the  spirit- 
world,  placed  a fruit  in  the  sleeve  of  her  dress, 
having  eaten  of  which  she  became  the  mother 
of  a son.  This  was  Aisin  Gioro,  ancestor  of 
the  Manchu. 

The  To-ba  did  not  begin  quite  so  ambitiously  ; 
but  they  claimed  as  their  progenitor  one  of  the 
civilising  patriarchs  of  ancient  China,  who,  if 
not,  as  the  profane  insinuate,  a myth,  was  at 


* Lasting  as  Northern,  Western,  and  Eastern  Wei  from 
A.D.  368  to  584. 
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the  least,  as  we  count  time,  an  antediluvian, 
senior  by  some  centuries  to  Noah  ; while 
several  generations  later  his  descendant,  the 
then  head  of  the  house,  also  falls  in  with  a 
lady,  also  heaven-born,  in  a wood  ; and  we 
have  thereupon  a tale  of  mysterious  lineage, 
that  reminds  us  of  the  parentage  of  the  pious 
^Eneas,  or  of  the  twins  of  Rome.  The  patri 
arch  ancestor,  after  all  only  a centenarian, 
whom  I cannot  bring  myself  to  believe  wholly 
mythic,  had  assigned  one  of  his  many  sons 
a tract  of  country  far  north,  in  or  about  the 
Sien-pi  mountains,  where  his  tribe  grew  to 
be  a mighty  and  marauding  horde,  named  as 
of  that  ilk,  Sien-pi.  It  was  by  these  Sien-pi, 
the  reader  of  Gibbon  will  remember,  that  the 
Huns  were  eventually  overwhelmed-  The 
syllables  To-ba  were  said  to  represent,  in  the 
local  dialect  of  the  horde,  the  words  forming 
the  Chinese  title  of  the  royal  antediluvian. 

The  particular  To-ba  by  whom  the  house  of 
Wei  was  raised,  was  one  of  the  So-t’ou,  a clan 
of  the  Sien-pi  horde,  who,  besides  having 
become  the  over-lord  of  several  other  clans  or 
tribes,  was  also  prince  of  one  of  the  petty 
principalities — Turk,  Hun,  Chinese,  or  other — 
^hen  dispersed  sporadically  about  the  north 
of  the  empire,  where,  thanks  to  this  incessant 
border  warfare,  there  had  come  to  be  a con- 
siderable mingling  of  barbarian  and  civilised, 
that  is  Chinese,  blood.  Like  the  great  Manchu 
in  later  times,  this  To-ba  prince  maintained  his 
ascendancy,  northwards,  over  the  savage  hosts 
in  his  rear;  and  he  organised  them  by  the  in- 
troduction of  institutions  copied  from  the 
Chinese.  At  the  same  time  he  extended  his 
dominions  in  China,  far  south  of  the  Yellow 
River. 

A fact  specially  to  be  remembered  in  the 
career  of  his  dynasty,  is  the  inclusion  among 
its  subjects,  towards  the  end  of  the  5th  century, 
of  the  K’itan,  a savage  race,  who  were  one  day 
jo  run  a course  upon  much  the  same  lines  as 
the  To-ba’ s own.  Furious  wars  meantime  were 
waged  all  through  its  term  ; third  or  fourth- 
rate  rivals,  Chinese  and  barbarian,  sprouted 
and  died,  one  might  say,  within  its  bounds  ; 
and  the  Northern  Wei,  as,  in  contradistinction 
to  its  contemporaries  south  of  the  Great  River, 
the  chronicler  names  it,  had  never  an  easy  time 
of  it.  Yet  it  outlived  three  of  these  Chinese 
contemporaries,  and  held  its  own  for  a century 
and  a half,  until  it  was  subdivided,  underpres- 
sure from  other  aliens,  into  Eastern  and 
Western.  Then  at  last  its  name  disappeared 
without  honour,  in  the  old  way  ; and  then,  after 
another  of  those  weary  intervals  in  which  we 


see,  in  uncertain  light,  some  three  or  four  com- 
petitors, the  moribund  and  the  newborn, 
each  one  styling  himself  hwang  ti , august 
emperor,  the  Sui  dynasty,  in  581,  once  more 
collects  the  whole  of  China  under  one  name  ; 
but  this  only  to  give  place,  after  some  forty 
years’  sw?y,  to  a successor  worthier  than 
itself.  The  second  of  its  few  reigns  we  find 
distinguished  by  a certain  meteoric  brilliancy, 
but  none  in  Chinese  history,  perhaps,  has  been 
more  infamous  for  its  license  and  its  cruelty. 
In  618,  the  fourth  and  last  of  the  Sui  abdicated 
in  favour  of  a victorious  general,  the  first 
emperor  of  the  T’ang. 

Throughout  the  greater  portion  of  the  period 
so  far  skimmed  over,  Central-Asian  enemies 
of  many  denominations,  most  frequently  Turks, 
of  whom  in  particular  the  Chinese  speak  as  a 
species  of  Hun,  have  been  disquieting  the 
west  of  the  empire.  The  tide  of  fortune,  it  is 
true,  has  not  invariably  set  one  way.  China, 
at  intervals,  has  asserted  herself.  She  has 
planted  military  colonies,  and  stationed  gar- 
risons, for  the  time  being,  at  least,  in  the  wild 
west;  far  west  of  what  is  in  our  day  her  New 
Dominion.  Barbarian  chiefs  have  from  time 
to  time  humbled  themselves  before  her ; have 
petitioned  their  sovereigns  to  accept  their 
tribute  and  their  homage  at  court,  to  enrol 
them  as  vassals  of  China,  and  in  the  capacity 
of  their  suzerain  to  confer  investiture  upon 
them,  as  khans  or  otherwise. 

Indeed,  in  the  second  reign  of  the  T’ang, 
a special  grand  success  is  achieved.  This 
exceptionally  glorious  dynasty  was  repre- 
sented, in  631,  by  T’ai  Tsung,  an  exceptionally 
meritorious  representative.  In  the  above  year, 
the  fourth  of  his  reign,  the  khans  and  princes 
of  all  the  hordes  unite  in  requesting  T’ai 
Tsung  to  style  himself  their  t'ien  khan , 
Celestial  Prince.  He  hesitates,  not  that  he 
holds  his  desert  unmeritable,  but  because, 
being  t'ien  tzu , the  Son  of  Heaven,  and  em- 
peror of  the  great  house  of  T’ang,  he  doubts 
whether  he  can  dub  himself  a khan  without 
derogation.  On  the  remonstrance  of  his 
ministers,  however,  he  yields,  and  upon  the 
seal  affixed  by  him  to  documents  affecting  his 
new  dependents,  the  t'ien  khan  is  so  described 
according  to  their  prayer. 

They  are  spoken  of,  these  dependents,  as 
the  tribes  of  all  denominations,  or  from  the 
four  points  of  the  compass,  and  their  act  of 
submission,  which  was  voluntary,  might  have 
been  deemed  at  first  sight  a surer  pledge  of 
tranquillity  than  the  Great  Wall,  that  fence  cf 
art  devised  by  Shih  Hwang  Ti.  The  nations 
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around  brought  gifts,  and  the  bounds  of  the 
realm  were  enlarged  beyond  precedent,  south- 
wards, even  into  the  Malayan  Peninsula.  The 
population  of  Kwang-Tung  and  Kwang-Si 
still  call  themselves  Men  of  T’ang,  in  memory 
of  a radical  change  in  their  organisation 
effected  by  the  father  of  T’ai  Tsung. 

There  is,  nevertheless,  a liberal  allowance 
of  war  with  the  western  Turk,  and,  farther 
west,  the  Uigur  Turk,  even  during  the  remain- 
ing years  of  T’ai  Tsung’s  reign,  and,  later 
on,  with  these  races,  and,  to  the  north,  with 
the  Khitan,  and  with  others,  until,  in  907,  the 
dynasty  decayed,  falls  to  pieces.  It  had  been 
in  many  ways  glorious,  not  more  because  of 
its  exhibition  of  material  power,  which  was 
fitful,  nor  even  of  the  moral  influence  by  which 
in  its  best  days  it  had  impressed  all  barbarians 
far  and  near,  than  for  its  accomplishments  in 
literature  ; for  the  age  of  the  T’ang  is  the 
Augustan  age  of  China.  But  the  government 
has  passed  into  the  hands  of  the  eunuchs,  and  j 
when  at  length,  in  defiance  of  the  court,  their 
influence  was  nullified  with  oriental  thorough- 
ness, it  was  too  late.  The  country  was  swarm- 
ing with  banditti.  One  of  the  chiefs  of  these 
is  taken  into  the  imperial  service,  and  the 
state  edifice  is  laid  low  and  reconstructed  with 
a summariness  worthy  of  the  Praetorian  Guards. 

Among  the  events  which  made  the  T’ang  j 
remarkable,  there  are  two  eminently  note-  j 
worthy.  One  is  the  affirmation  of  the  system  of  ] 
literary  examinations;  not  its  introduction ; for  1 
examinations  were  of  older  date.  So  long  j 
as  instruction  was  limited  inviolably  to  the  1 
ancient  moral  teachings  of  China,  it  cannot  be  1 
denied  that  the  empire  has  been  largely  bene- 
fitted  by  this  system.  The  other  incident,  j 
which  in  a country  so  moralised  by  Confucian  j 
traditions  is  scarcely  credible,  is  the  regency  ! 
of  the  Empress  Wu,  one  of  the  ladies  of  the  ! 
harem  of  the  great  T’ai  Tsung.  She  was  taken 
to  wife  after  he  difcd  by  his  son  and  successor,  I 
upon  whose  death,  in  684,  she  imprisoned  his 
heir,  and  usurping  the  supreme  power,  ruled  j 
with  rigorous  ruthlessness  for  some  twenty 
years.  She  has  given  female  regencies  in 
China  a disastrously  bad  name. 

I should  be  glad  to  mend  my  pace  a little, 
but  for  some  distance  onward  the  dynastic 
tangle  is  more  involved  than  ever.  For  before 
the  Dang  were  fairly  laid  in  the  dust,  in  906, 
there  had  cropped  up  a thick  growth  of  mush- 
room independencies,  each  at  the  lowest  a 
principality,  all  scrambling  for  a share  of  the 
great  estate  ; and  on  the  heels  of  the  glorious 
house  there  followed  besides,  in  quick  succes- 


sion, a series  of  dynastic  houses  known  to 
China  as  the  Five  Minor  Dynasties,  that  were 
anything  bnt  glorious.  Three  of  them  were 
founded  by  Turks,  or  other  foreigners,  and  all 
so  absurdly  short-lived,  that  one  can  hardly 
understand  how  they  ever  came  to  be  rated 
as  holding  the  commission  of  Heaven  at 
all.  They  stand  on  the  roll  of  the  twenty- 
four  regular  dynasties,  nevertheless,  num- 
bering, as  we  number  them,  from  the  four- 
teenth to  the  eighteenth  inclusive.  The  whole 
five  exist  but  fifty-two  years  altogether,  and 
then  the  last  of  them  makes  way,  in  959,  for 
the  Sung,  not  the  first  dynasty  so  styled,  but 
the  more  illustrious  of  that  style,  which  con- 
tinues, though  diminished  and  diminishing  iu 
estate,  to  give  emperors  to  China  until  it 
finally  succumbs  before  the  grandson  of  the 
grandson  of  Jenghis  Khan  in  1279. 

But  this  is  to  anticipate.  The  Sung,  as  I 
have  implied,  were  never  masters  of  all  China 
proper,  and  for  just  half  their  time  they 
governed,  at  their  best,  but  the  southern  half 
of  the  empire.  Their  first  head,  a soldier  who 
had  served  the  last  five  of  the  little  dynasties 
just  disposed  of,  in  war  against  the  Khi-tan, 
found  himself,  when  greatness  was  thrust  upon 
him  by  his  troops,  face  to  face  with  a frontier 
trouble  painfully  resembling  that  which  had 
confronted  that  earlier  Chinese  dynasty  (of  the 
same  name,  Sung,  but  in  no  way  connected 
with  it),  whose  imperial  claims  had  been  so 
rudely  withstood  by  the  alien  To-ba  in  420. 

The  To-ba,  you  will  not  have  forgotten, 
had  towards  the  end  of  the  fifth  century 
accepted  the  allegiance  of  the  K’i-tan,  or 
Khi-tan,  otherwise  Khi-t’ai.  To  do  justice  to 
the  doubtful  aspirate  in  the  second  syllable 
of  this  latter  variation  of  the  name,  western 
scholars  came  to  write  Khi-thai.  Thence 
it  drifted  into  Kathay  or  Cathay,  which  of 
course  came  to  be  pronounced  in  England  as 
Englishmen  are  ever  fearless  to  pronounce 
similar  combinations.  In  Chinese  the  name 
of  this  people  reads  Khitan,  or  Sie-tan  ; or,  in 
the  north,  Ch’i-tan.  It  was  through  the 
Khitan,  probably  when  their  country  and 
Russia  were  overborne  by  the  Mongol,  that 
China  first  became  known  to  the  Russians. 
They  still  speak  of  the  Chinese  as  the  Kitaiski, 
while  the  Mongols  call  them  Kitat. 

Their  alleged  birthplace,  as  one  of  many 
tribes,  was  the  land  watered  by  the  Liao  river, 
which  debouches  in  the  gulf  of  Liao-tung  (the 
country  east  of  the  Liao),  where  they  had 
themselves  suffered  much,  in  early  times,  at 
the  hands  of  the  Hun  proper;  and  later,  from 
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the  violence  of  the  To-ba,  who,  not  yet  imperial, 
have  been  spoken  of  as  passing-  through  a 
Hunnish  phase  of  savagery  ; nor  did  they 
make  tender  of  their  allegiance  to  the  To-ba 
ruler,  when  emperor,  until  reduced  by  him 
almost  to  nonentity.  There  had  already  been, 
at  uncertain  dates,  divisions  amongst  them, 
and  emigrations  ; but,  pure  or  hybrid,  they 
reappear  under  the  T’ang,  and  so  plague  that 
house,  that,  at  the  end  of  the  seventh  century, 
we  find  it  entreating  a Turki  khan  of  might  to 
co-operate  with  it  against  them.  The  khan’s 
conditions  are  onerous  ; he  exacts  tremendous 
subsidies  ; he  must  also  have  a princess  to 
wife.  All  that  he  demands  is  promised,  and 
he  takes  the  field  against  the  Khi-tan,  who 
collapse  for  the  time,  but  revive  again  to 
be  a thorn  in  the  side  of  T’ang  some  forty  years 
later.  The  T’ang  get  the  better  of  them  at 
first,  in  fair  fight.  Then  follow  negotiations, 
treachery,  rupture,  assassinations,  until,  as 
the  safest  policy,  the  emperor  of  the  T’ang 
consents  to  recognise  as  khan  of  the  Khi-tan 
the  murderer  of  a khan  who  had  just  received 
investiture  from  the  said  emperor.  For  one 
of  the  recurring  contradictions  of  this  joyless 
narrative  is  the  profession,  and,  to  a certain 
extent,  the  reality,  of  feudal  subordination  to 
the  Son  of  Heaven  as  suzerain,  coincident 
revolts  and  wars  notwithstanding.  From  the 
act  of  condescension  just  referred  to,  it  is  plain 
that  the  T’ang  are  no  longer  the  T’ang  of  the 
days  of  T’ai  Tsung. 

I have  picked  out  these  details,  as  legitimate 
testimony  in  the  case  with  which  I originally 
had  in  view  to  deal;  but  I do  not  deem  it 
necessary  to  trace  in  detail  the  career  of  the 
Khi-tan,  under  new  names  or  old,  from  the 
date  of  the  above  incident,  about  the  year  750, 
until  their  attainment  of  a serious  political 
status,  about  the  beginning  of  the  tenth  cen- 
tury. Remember  always  that  their  whereabouts 
are  to  the  north  and  south  of  China  proper. 

Originally  eight  tribes,  of  a far  larger 
nationality,  they  had  separated  themselves 
from  this,  and  had  adopted  a federal  consti- 
tution of  republican  or  oligarchical  character, 
under  which  the  chiefs  or  elders  of  these  eight 
tribes  were  used,  turn  and  turn  about,  to  elect 
one  of  their  own  number  to  the  office  of  prince 
or  king  for  three  years.  One  of  these  presi- 
dents, or  archons,  by  name  Yelii  or  Yelat 
Apaoki,  whose  forefathers,  taking  advantage 
of  the  difficulties  of  the  expiring  T’ang,  had 
annexed  much  T’ang  territory,  had  refused  to 
vacate  the  presidentship  when  his  triennial 
term  of  office  expired,  and  so  had  brought  the 


other  seven  confederate  tribes  down  upon  him. 
Unable  for  the  time  to  hold  his  ground,  about 
the  end  of  the  ninth  century,  he  withdrew  his 
tribe  from  the  confederacy  to  the  territory  that 
had  been  taken  from  the  Chinese,  where  he 
grew  and  prospered.  As  soon  as  he  was  strong 
enough,  he  absorbed  the  common  domain  of  the 
seven  rivals  who  had  constitutionally  opposed 
his  perpetual  dictatorship,  and,  in  916,  he 
assumed  the  title  of  hwang  ti>  as  the  first 
emperor  of  a dynasty  which  he  styled  Liao, 
after  the  fatherland  of  the  race. 

By  annexing  the  possessions  of  other  tribes, 
and  of  Turki  and  Nii-chin,  the  latter  a people 
to  be  one  day  as  eminent  as  the  Khi-tan  them- 
selves, and  more  Chinese  territory  as  well,  the 
Liao  had  already  acquired  an  estate  far  from 
contemptible  when,  in  936,  the  son  of  Apaoki 
was  invited  by  a northern  borderer  of  untrace- 
able  pedigree,  some  say  a barbarian,  who  was 
ambitious  of  settingup  as  a head  of  a dynastic 
house,  to  suppress  the  second  of  the  Five  Minor 
Dynasties,  in  order  that  he  might  himself 
found  the  third.  This  aspirant,  from  whose 
hand,  however,  the  prize  was  snatched  away 
almost  as  rapidly  as  it  had  been  won  for 
him,  had,  during  his  short  reign,  repaid  the 
Liao  champion,  on  demand,  for  his  king- 
making  service,  by  the  concession  of  a. 
monstrous  section  of  north-eastern  China ; 
and  when  in  961,  the  great  Sung,  whose 
advent  to  power  has  just  been  mentioned,  re- 
placed the  fifth  and  last  of  these  ephemeral 
pigmies,  as  the  divinely  commissioned,  the 
Liao  had  been  for  some  years  at  home  in  Yen, 
the  present  district  of  Pe-king,  but  then  only 
distinguished  as  Nan-king,  their  southern 
capital ; for  they  had,  in  Liao-tung  and  else- 
where, no  fewer  than  five  “ kings,”  or  centres  of 
imperial  government. 

The  court  of  the  Sung  meanwhile  was  fixed, 
perforce,  at  Pien,  the  modern  K’ai-fung-Fu, 
on  the  south  bank  of  the  Yellow  River.  It 
has  later  to  content  itself  with  a residence  in 
a much  lower  latitude.  The  country  north 
and  east  of  the  same  Yellow  River,  now  the 
province  of  Chih  Li  and  Shan  Si,  was  mean- 
time governed  by  the  Liao,  whose  rise  in 
political  respectability  is  farther  attested  by 
the  fact  that,  in  975,  missions  were  inter- 
changed between  them  and  the  Sung.  A 
treaty  of  peace  was  also  negotiated,  whether 
on  the  motion  of  the  Chinese  or  the  Khi-tan 
dynasty,  historians  are  not  quite  agreed. 

As  might  have  been  anticipated,  where  there 
was  so  little  of  community  of  interest,  indeed 
so  much  of  diversity,  there  was  no  long  con- 
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tinuance  of  friendly  relations  between  the 
northern  and  southern  courts.  But  the  former, 
the  Khi-tan  or  Liao,  came  gradually  to  pay, 
in  a decline  of  manliness,  the  usual  penalty  of 
contact  with  a softening  civilization,  and  in 
accordance  with  precedent,  the  supremacy 
which  they  had  at  first  so  haughtily  asserted, 
is  wrested  from  them  by  one  of  the  rude 
nations  whom,  in  their  hardier  youth,  they 
had  beaten  and  spoiled  some  two  hundred 
years  before. 

The  avengers  were  the  Nii-chin,  or  Nu-chih. 
There  are  some  half-dozen  variations  of  their 
name.  In  countries  without  an  alphabet  the 
correctness  of  a nomenclature  transmitted 
through  the  languages  of  others  can  never  be 
guaranteed.  The  second  syllable  of  Nii-chin 
was  once  changed  to  Nu-chih,  for  reasons 
prescribed  by  Chinese  etiquette  which  I shall 
elsewhere  have  to  explain.  In  Chinese  history 
the  older  form  is  nevertheless  retained.  If 
their  pedigree  is  not  to  be  rejected,  and  we 
must  think  twice  ere  we  reject  it,  they  had 
descended  from  the  Su-shin,  a people  reputed 
to  have  dwelt,  it  must  have  been  while  Troy 
was  still  standing,  to  the  east  of  the  Liao 
country  and  to  the  north  of  Corea.  But  they  are 
eminently  important  as  the  acknowledged  pro- 
genitors of  the  Manchu ; that  is,  humanly 
speaking,  for  the  Manchu  ancestress,  we 
must  not  forget,  was  a divine  personage  ; and 
they  were  now  about  to  do  to  the  Khi-tan  or 
Liao,  not  so  much  what  the  Liao  had  done  to 
the  earlier  Sung  (whom  they  only  forestalled  in 
part),  as  what  the  Manchu  reigning  at  this 
moment  was  hereafter  to  do  to  the  Ming,  when 
the  latter  were  expelled  root  and  branch  in  1644. 

TheriseoftheNii-chintogreatness,aftertheir 
subjugation  by  the  Liao,  however,  is  not  alto- 
gether dissimilar  from  that  of  the  Liao  them- 
selves. The  latter,  although  in  their  day  of  con- 
quest they  broke  up  the  Nii-chin  kingdom  of 
Pei-hai,  had  not  succeeded  in  extending  their 
authority  over  more  than  a portion  of  its 
people.  The  rest,  wild  tribes  unreclaimed — 
crude,  or  unripe,  the  Chinese  call  them— who 
spread  up  to  and  beyond  the  Saghaliyan  Ula, 
or  Black  River  (the  Amur),  had  established 
tributary  relations  with  the  Chinese  Sung  which 
excited  the  jealousy  of  the  Khi-tan  ; and  some 
time  elapsed  before  the  latter  succeeded  in  oblig- 
ing the  unreclaimed  Nii-chin  to  bring  tribute 
to  them  as  Liao,  and  to  take  no  more  tribute 
to  the  Chinese.  They  then  made  use  of  the 
Nii-chin  as  soldiers,  so  distributing  them  in 
garrison  that  their  separate  nationality  might 
in  time  be  effaced. 
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Towards  the  end  of  the  eleventh  century, 
however,  arose  a Nii-chin,  by  name  Yangko, 
the  brother  of  their  hereditary  chief,  who  had 
the  genius  to  provide  his  people  with  an  or- 
ganisation, civil  and  military;  and,  in  1102, 
the  energy  of  the  Liao  being  already  on  the 
wane,  this  man  was  applied  to  by  the  then 
emperor  of  the  Liao  to  put  down  a rebellion 
for  him.  He  consented  to  lend  his  aid,  and 
detached  a Nii-chin  warrior,  Okuta  by  name,  to 
do  the  work  of  the  Liao  ; Okuta  having  seen 
through  the  weakness  of  the  Liao,  very  shortly 
turned  upon  them  on  his  own  account.  In 
1 1 15,  he  had  got  so  far  as  to  assert  himself 
emperor  of  a distinct  dynasty,  which  he 
dubbed  the  Kin  (the  Golden),  and,  in  1117, 
he  demanded  that  this,  the  Kin,  should  be 
recognised  by  his  late  employers,  the  Liao.  In 
1 1 18,  his  new  dynasty  was  so  recognised  by  the 
Sung,  who  were  dying  to  expel  the  Liao  from, 
the  north  of  China,  no  matter  by  what  means, 
and  expelled  they  came  to  be  in  1124  by  the 
Sung  and  the  Kin,  who,  ad  hoc , joined  hands. 

There  had  been  previously  understandings 
between  the  Sung  and  the  Kin,  neutralised  by 
supervening  agreements  between  the  Kin  and 
the  Liao ; and  the  principality  or  kingdom 
of  Hia,  a half  Tartar  state  of  respectable 
seniority,*  holding  land  to  the  west  of  the 
Chinese  dominions  of  the  Liao,  also  takes  part, 
fatally  for  itself,  in  the  wars  and  diplomatic 
contests  of  the  period.  In  was  in  the  land  of 
Hia  that  the  fugitive  emperor  of  the  Liao,, 
when  expelled  by  the  Kin,  took  refuge.  But 
its  end  was  not  yet. 

At  the  date  we  have  reached,  we  find  the  Sung, 
though  the  recognised  holders  of  the  divine  com- 
mission, and  with  the  wealthier  provinces  of  the 
empire  at  their  back,  unable  to  recover  from 
the  intruding  Liao  the  territory  of  which  the 
latter  had  possessed  themselves,  when  invited 
by  a dynasty  to  support  it  in  war  ; and  yet 
with  this  lesson  before  them,  about  to  repeat 
the  very  policy  that  had  subjected  China  to 
the  encroachments  so  mortifying  to  her  national 
pride.  They  had  been  warned  by  the  Coreans 
that  the  little  finger  of  the  Nii-chin  would 
prove  thicker  than  the  loins  of  the  Liao  ; but 
they  were  set  upon  present  vengeance,  and  the 
sequel  was  what  might  have  been  looked  for. 
At  the  instance  of  the  Sung,  the  Nii-chin  ad- 
vanced against  the  Liao  from  the  east.  The 
Sung  were  to  have  made  a corresponding 
movement  on  the  west.  But  the  Sung  were 
slow,  and,  in  a few  words,  the  Nii-chin  having 

* They  are  first  heard  of  in  the  5th  century,  but  figure  as  a 
I polity  towards  the  end  of  the  xoth. 
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once  laid  hands  upon  the  Chinese  dominions 
of  the  Liao,  refused  to  surrender  them  to  the 
Sung.  In  their  dealings  with  the  Sung  their 
arrogance  and  rapacity  exceeded  all  offence 
ever  charged  against  the  Liao,  until,  in  1 127,  we 
find  them  marching  off  homeward  with  two  em- 
perors of  the  Sung,  father  and  son,  who  having 
submissively  entered  the  camp  of  their  enemy 
•at  his  bidding,  have  been  detained.  Charles 
IV.  and  Ferdinand  of  Spain  are  at  Bayonne. 
The  son  and  brother  of  the  captives,  accepted 
in  their  default  by  their  subjects  as  Son  of 
Heaven,  flies  south  ; his  capital,  K’ai-fung- 
Fu,  on  the  Yellow  river,  is  abandoned,  and  the 
court  of  his  discredited  family,  thenceforth 
distinguished  in  chronology  as  the  Nan  Sung, 
or  Southern  Sung,  drifts  south,  and  after  more 
than  one  trial  of  a resting  place,  finally  halts 
at  Hang  -chau  Fu,  in  Cheh-Kiang,  in  1129. 
To  how  low  a point  of  degeneracy  the  house 
had  fallen  is  shown  by  its  avowal,  somewhat 
later,  of  the  alarm  it  felt  at  the  attitude  of 
the  king  of  Corea.  There  was  still,  however, 
a century  and  a half  of  historical  existence 
remaining  to  it;  but  we  will  pass  summarily  to 
the  great  crisis. 

The  Nii-chin  or  Kin,  with  Yen— that  is, 
speaking  loosely,  Peking — as  their  Chinese 
metropolis,  had  imposed  themselves,  at  the 
same  time,  as  sovereigns  upon  tribes  and 
nations  whom  they  had  conquered  or  over- 
awed in  countries  nowr  vaguely  described  as 
Manchuria  and  Mongolia  ; and,  if  at  first 
as  brutally  dictatorial  as  man  in  general  when 
he  emerges  from  barbarism,  they  had  early 
discovered  a taste  for  Chinese  cultivation. 
Their  poets,  some  of  whom  were  emperors  of 
the  Kin,  are  not  without  honour  among  native 
votaries  of  the  Musa  Sinica.  But  an  old  tale 
repeats  itself.  The  Goth  civilised  is  no  match 
for  the  warlike  Moor.  As  in  the  case  of  the  Liao, 
and  scores  of  other  ci-devant  barbarians,  the 
acquirement  of  the  graces  of  gentle  life  proved 
to  be,  politically,  not  without  its  drawback. 
•Subjects  such  as  theirs  could  only  be  kept  in 
hand,  and  enemies  restrained,  so  long  as  the 
Kin  were  feared,  and  this  they  had  ceased  to 
be.  In  1214,  even  the  infirm  Sung  nerve 
themselves  to  refuse  any  more  to  send  the  Kin 
their  annual  tribute  of  manufactured  silks, 
exacted  long,  and  on  an  increasing  scale. 
Early  in  the  same  year,  the  Mongol,  once 
their  subject,  and  at  the  moment  their  con- 
federate in  war  against  other  Tartars,  but  with 
whom  they  have  now  for  some  time  been  at 
issue,  has  to  be  bribed,  by  the  offer  of  a prin- 
cess in  marriage,  to  withdraw  his  demand  for 


surrender  of  their  northern  capital  itself.  And 
yet  the  humiliating  peace  thus  concluded  is  so 
welcome  to  the  emperor  of  the  once  fighting 
Kin,  that  he  celebrates  his  humiliation  by 
ordaining  a general  amnesty.  But  in  the  sum- 
mer his  capital,  Peking,  is  none  the  less  in- 
vested by  the  same  Mongols,  and  in  1215,  they 
are  in  occupation  of  the  city. 

They  were  but  a corps  of  the  mightiest  host 
that  mankind  has  seen  in  movement.  In  1206, 
if  not  earlier,  the  great  T’iemujin,  whose  head- 
quarters were  at  Karakorum,  on  the  banks  of 
a river  flowing  from  Mongolia,  through  modern 
Siberian  territory,  into  Lake  Baikal,  had  been 
proclaimed  Jenghis  Khan.  In  his  less  prosper- 
ous days  he  had  a bird  cry  tsingkis , or  some- 
thing like  it,  and  had  accepted  the  circum- 
stance as  of  good  omen.  This  Robert  Bruce- 
like  legend  is  the  Chinese  explanation  of  his 
title,  which,  however,  others  say  was  assumed 
at  the  instance  of  the  chiefs  assembled,  when 
he  was  first  recognised  as  Khan,  after  import- 
ant successes  against  his  neighbours.  The 
masses  under  his  command  were  already 
sweeping,  or  about  to  sweep  over  Asia  and 
eastern  Europe,  and  in  the  tide  of  destruction 
the  Kin,  the  Hia,  and  the  Sung,  the  oppressor 
and  the  oppressed  alike,  were  about  to  be 
engulphed ; all  to  be  lost  in  common  subjec- 
tion to  Hu-pi-lai,  the  descendant  of  Jenghis, 
known  to  us,  through  Marco  Polo,  as  Kublai. 

The  marvel,  at  first  sight,  is  that  the  con- 
quest even  of  the  northern  half  of  China  by  the 
Mongols  was  so  long  in  completing.  Some 
twenty  years  after  they  had  entered  Peking,  we 
find  them  in  co-operation  with  the  Nan  Sung, 
still  fighting  in  the  north  against  the  Kin  ; but 
in  1235  the  record  of  the  latter  in  the  chrono- 
logical table  is  at  last  closed  by  the  fatal 
formula,  Kin  wang.  The  Kin  dynasty  is  ex- 
tinct. 

In  the  south,  the  Nan  Sung  found  themselves 
as  little  advantaged  by  direction  of  their  Mon- 
gol allies  against  the  Nii-chin  Kin,  as  they  had 
been  by  their  appeal  to  the  Kin,  in  1118,  to  re- 
cover for  them  the  lands  appropriated  by  the 
Khi-tan  Liao  ; who  again,  let  it  be  kept  in 
mind,  had  themselves  been  set  up,  as  Chinese 
proprietors,  by  a little  dynasty  that  had  re- 
quested their  friendly  offices  in  the  deposition  of 
another  little  dynasty  in  936.  From  the  demise 
the  Kin,  in  1235,  we  have  war  with  the  Mongol 
and  peace  with  the  Mongol,  and  rebels  against 
the  Nan  Sung  making  terms  with  the  Mongol. 
At  last  Kublai  is  left  master  of  the  field  ; yet 
not  altogether  of  his  own  act.  I am  tempted  to 
tell  the  story  of  the  demise  of  the  Sung,  not  only 
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because  it  seems  to  me  dramatically  attrac- 
tive, but  on  account  of  the  light  it  throws  upon 
the  make  of  the  Chinese  mind  political,  formed 
as  it  was  and  is  by  its  special  method  of 
education. 

The  Sung  Dynasty,  founded  in  960,  is  held 
in  name  to  have  lasted  379  years,  counting 
from  first  to  last  eighteen  sovereigns.  It  was 
the  tenth  of  these  whom  we  saw  driven  south 
by  the  Liao  Khi-tan  in  1127  ; from  which  fact 
he  is  known  as  the  first  of  the  southern  Sung, 
who  in  the  end  fixed  on  Hang-chou  Fu,  in 
Cheh-Kiang,  as  their  capital. 

In  1265,  the  fourteenth  of  the  line,  dying  with- 
out issue,  was  succeeded  by  a nephew  and 
adopted  son,  of  middle  age,  but  weak  and 
debauched,  who  was  entirely  governed  by  an 
ambitious  favourite,  as  debauched  as  himself, 
named  Chia  Ssu-tao.  His  confidence  in  this 
minister  was  at  first  unbounded,  and  Chia 
Ssu-tao,  knowing  how  much  his  master  loved 
pleasure,  and  how  little  he  liked  business,  in 
order  to  keep  himself  in  office,  continued  to 
conceal  the  internal  wounds  of  the  empire  from 
him  ; speaking  peace  when  there  was  no  peace. 
The  Mongols  who,  as  early  as  1260,  had 
formally  constituted  themselves,  in  the  north, 
a Chinese  dynasty  by  the  title  of  Yuen,  were 
all  the  while  steadily  absorbing  the  southern 
empire,  either  by  success  in  the  field,  or  by  the 
defection  of  Chinese  governors  who  had  lost 
all  faith  in  the  Sung.  Private  reports  subse- 
quently opened  the  emperor’s  eyes,  but  he 
stood  in  too  great  awe  of  his  false  servant  to 
dismiss  him. 

In  1275,  this  feeble  ruler  died,  and  was 
canonised  as  Tu  Tsung,  under  which  designa- 
tion he  figures  in  the  native  chronicle.  All 
emperors  of  China,  when  deceased,  are 
canonised,  and  it  is  by  their  posthumous  title 
that  their  shades  are  addressed,  when,  at 
stated  periods,  they  are  sacrificed  to ; and 
that,  in  history,  they  are  personally  designated 
after  death.  The  posthumous  title,  nowadays, 
epitomises  the  imputed  qualities  of  the  de- 
ceased. Thus  the  old  emperor  who  was 
reigning  at  the  time  of  our  first  war,  1839-42, 
was  canonised  as  Ch’eng,  complete  or  com- 
pleted, in  honour  of  his  assiduity.  His  son  is 
adored  as  Wen,  the  accomplished  ; he  was 
certainly  not  assiduous.  The  words  to  be 
chosen  for  these  titles,  and  their  applications, 
are  enumerated  in  the  statute.  During  life, 
once  a reign  commences,  the  name  until  then 
borne  by  an  emperor  should  be  no  more 
uttered  ; and  the  written  character  represent- 
ing it  undergoes  a change.  Hence  it  was 


that  Nu-chin  became  Nii  chih,  because  the 
character  representing  the  latter  syllable  chin 
had  formed  part  of  an  imperial  name.  The 
Chinese  speak  of  events  as  happening  in  such 
a year  of  a regnal  period,  and  we  foreigners 
use  the  style  of  the  reign  as  though  it  were 
the  name  of  the  sovereign.  This  is  techni- 
cally an  error,  and  in  former  days  would  have 
been  misleading,  as  these  regnal  styles  were 
often  changed  for  luck  several  times  in  a 
reign.  In  the  last  five  hundred  years,  how- 
ever, one  regnal  style  has  almost  always 
sufficed  for  one  reign,  and  it  produces  no  con- 
fusion if  we  speak  of  the  Emperor  Kien  Lung, 
grandfather  of  the  Emperor  Tao  Kuang,  &c. 
The  Chinese  do  so  use  the  regnal  style,  but, 
grammatically,  as  the  attributive  of  the  ta 
huang  ti  understood. 

The  Emperor  of  the  Sung,  canonised  as 
Tu  Tsung,  had  left  more  sons  than  one,  and 
Chia  Ssu-tao,  in  spite  of  the  opposition  of  all 
the  rest  of  the  administration,  contrived  to 
place  the  younger  son,  a child  of  four  years 
old,  upon  the  vacant  throne,  with  the  empress 
dowager  as  regent.  The  Yuan,  who  had 
continued  to  advance  southwards,  having 
possessed  themselves  of  a large  part  of  the 
valley  of  the  Great  Kiver,  the  Sung  actually 
stooped  to  propose  that  they,  the  Sung,  should 
become  the  tribute-paying  vassals  of  the  in- 
vader. But  the  Yuan,  who  had  at  first  de- 
sired not  to  extinguish  the  Sung,  were  be- 
ginning to  feel  that  the  whole  would  be  better 
than  the  half.  They  had  besides  no  little 
reason  for  mistrusting  the  good  faith  of  the 
Sung.  The  negotiations  therefore  broke  down, 
and  Chia  Ssu-tao,  who  was  with  the  army, 
wrote  to  urge  the  empress  dowager  to 
take  to  her  ships.  She  refused,  but  in 
the  course  of  a few  months,  the  execrated 
minister  having  been  in  the  meantime  mur- 
dered, to  the  satisfaction  of  everyone,  the 
lady,  as  she  found  her  armies  beaten,  and 
her  servants  many  of  them  changing  sides, 
prepared  herself  to  become  even  less  than  a 
vassal,  and  despatched  a high  officer  to  the 
Yuan  general,  already  at  the  gates  of  her 
capital,  with  a tender,  out  and  out,  of  her 
allegiance  as  a subject ! She  had  been  brought 
to  consent,  a short  time  before,  to  the  removal 
of  the  court  by  sea,  but,  in  a fit  of  anger,  had 
delayed  it  too  long.  Two  of  the  princes  of  the 
family,  however,  had  been  allowed  by  her  to 
repair  to  different  points  of  the  coast. 

The  empress  surrendered,  as  above,  in  1277. 
On  the  receipt  of  a second  message  from  her, 
the  Mongol  general  sent  off  an  officer  with  the 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[A/ay  i,  i8qi. 


seal  of  the  empire,  which  she  had  forwarded 
to  him  for  transmission  to  Kublai  Khan, 
who  was  then  at  Shang-tu,  beyond  the  Great 
Wall ; and  thither,  after  having  first  prostrated 
themselves  as  subjects  of  the  Yuan,  were  now 
escorted  the  empress  dowager  and  her  infant 
son,  who  was  made,  on  his  arrival  at  Shang- 
tu,  a member  of  the  Yuan  noblesse.  In  1288, 
he  was  desired  to  take  the  habit  of  a Buddhist 
monk,  and  was  sent  to  Thibet,  where  he  died : 
one  authority  says  by  violence. 

Some  patriotic  Chinese  had  raised  a con- 
siderable force  for  the  purpose  of  rescuing  him. 
as  he  was  journeying  north,  in  1277,  and  had 
made  a gallant  effort  to  that  end.  Modern 
Spain  again.  They  were  beaten  ; but  the  force 
accompanying  the  two  princes  earlier  sent  to 
the  seaboard,  carried  on  the  war  against  the 
Yiian  in  the  south,  and  the  elder  prince,  a lad 
of  eleven,  was  declared  emperor  in  place  of  the 
child  now  in  the  hands  of  Kublai ; Yang  t' ai-fei, 
one  of  the  wives  of  Tu  Tsung,  playing  the 
empress-regent.  But  the  Yuan  were  too  strong 
upon  land,  and  the  young  emperor,  being  com- 
pelled to  put  to  sea,  cruised  wearily  about  the 
south-east  coast,  his  fleet  and  the  fleet  of  his 
enemy  fighting  when  they  met,  with  small 
advantage  to  the  cause  of  the  Sung,  until  the 
unhappy  boy,  tossed  and  terrified  by  storms, 
died,  sick  and  worn  out.  He  had,  very  early 
in  his  short  reign,  sent  a mission  to  Kublai, 
praying  that  he,  too,  might  become  his  sub- 
ject, and  his  petition  had  not  been  rejected; 
but  it  was  still  under  consideration  at  the  time 
of  his  death. 

And  now,  their  sovereign  being  no  more, 
although  there  was  still  a third  brother  living, 
his  Chinese  adherents  would  most  of  them 
have  gone  off,  every  man  to  his  own  home,  but 
for  the  spirited  remonstrance  of  Lu  Siu-Fu,  a 
staunch  patriot  of  the  ancient  texture.  “ With 
a son  of  the  Emperor  Tu  Tsung  still  living,” 
said  he;  “what  is  this  that  we  are  about  to 
do  by  him  ? It  was  held  by  the  men  of  old 
that,  while  there  was  a battalion  left  and  a 
square  mile  to  feed  it,  the  rights  of  things 
might  be  restored.  Here  we  have  an  official 
establishment  with  all  its  posts  filled,  and  an 
army  several  myriads  strong.  If  heaven  be 
not  minded  to  cut  off  the  Sung,  why  should 
not  the  Sung  still  be  the  State  ?” 

Moved  by  which  harangue,  the  ministers 
agreed  that  the  surviving  prince,  only  eight 
years  old,  should  be  enthroned.  A force 
of  200,000  men— Chinese  armies  run  rather 
to  a Xerxes  estimate— was  still  kept  to- 
gether near  him  by  his  able  prime  minister, 


Chang  Shih-chieh,  who  also  acted  as  his 
generalissimo  and  high  admiral.  But  notwith- 
standing the  valour  and  forethought  of  this 
loyal  adherent,  in  a campaign  lasting  some 
months,  the  Yuan  continued,  by  force  and  fair 
words,  to  gain  ground,  and  Chang’s  losses  by 
death  and  defection,  after  a hard  action  fought 
off  the  coast,  at  no  great  distance  from  Hong 
Kong,  were  such  that  he  was  minded  to  carry 
off  the  emperor,  whom  he  had  for  some  months 
kept  afloat,  to  a safer  station ; and  he  sent  a 
small  vessel  alongside  the  imperial  junk  for 
that  purpose.  But  this  move  was  stoutly 
opposed  by  Lu  Siu-fu,  who  did  not  believe  in 
the  speed  of  the  vessel  sent,  and  had  fears 
that  her  crew  might  be  bought  over ; in  which 
case  the  emperor  would  be  made  prisoner,  and 
so  put  to  shame.  On  the  other  hand,  escape 
from  the  enemy’s  fleet  seemed  scarcely  pos- 
sible. Lu  Siu-fu  accordingly,  first  of  all,  drove 
his  own  wife  and  children  into  the  sea  ; then, 
accosting  his  sovereign,  he  said,  “The  con- 
dition of  the  empire  having  come  to  the  pre- 
sent pass,  it  behoves  your  majesty  to  die  for 
the  empire.  The  dishonour  which  befel  the 
emperor  whose  reign  was  Te  Yu  (the  infant 
brother  carried  away  to  Kublai  Khan)  was 
extreme.  Such  dishonour  must  not  recur  in  the 
person  of  Your  Majesty.”  And  he  thereupon 
took  the  imperial  boy  on  his  shoulders,  and 
plunged  into  the  waves  with  him.  The  officials 
present,  a large  multitude,  all  drowned  them- 
selves. So,  as  soon  as  she  heard  of  what 
had  happened,  did  the  lady  regent.  Chang 
Shih-chieh,  still  hoping  to  find  some  other  son 
of  the  house  to  fight  for,  had  begged  her  to 
accept  his  escort,  but  she  declined.  In  the 
course  of  a few  days  the  sea  was  covered  with 
corpses,  history  says  100,000,  either  of  suicides 
or  of  men  of  the  Sung  fleet  killed  in  battle. 

Some  soldiers  of  the  Yiian,  rifling  the  dead, 
came  upon  the  body  of  a youth  attired  in  a 
robe  of  imperial  yellow,  and  attached  to  it  an 
imperial  seal,  which  they  carried  to  their 
general.  They  were  sent  back  to  look  for  the 
wearer,  that  he  might  be  royally  buried,  but 
were  unable  to  identify  him. 

The  general  Chang  Shih-chieh’s  remnant  of 
a fleet  having  been  caught  in  a gale,  he  was 
urged  to  land,  but  refused.  He  had  lent  a 
hand,  he  said,  when  one  of  the  Chao  (the  family 
surname  of  the  Sung)  had  died,  to  set  up 
another,  and  could  he  have  found  a third  he 
would  have  done  his  best  for  him.  Heaven 
had  willed  it  otherwise.  So  having  performed 
certain  ceremonies,  he  too  committed  himself 
to  the  deep. 
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In  our  first  war  with  China,  1839-42,  we  had 
experience  of  cases  of  devotion  somewhat 
similar  to  the  last,  and  I have  heard  the  act  of 
self-sacrifice  derided  by  foreigners  as  evidence 
of  weakness  of  mind.  I shall  explain  below 
the  native  appreciation  of  like  deeds  under 
similar  circumstances. 

As  to  the  other  proceeding,  the  stern  inter- 
vention of  Lu  Siu-fu,  which  of  course  a 
coroner’s  jury  with  us  would  characterise 
more  severely,  actions  somewhat  analogous 
may  be  found  recorded  by  our  own  writers  of 
history,  without  very  marked  condemnation. 
“Your  father’s  son,”  said  Claverhouse  to  a 
young  cavalier  who  was  making  his  way 
rather  too  hastily  to  the  rear — his  second 
offence — “ your  father’s  son  is  too  good  a man 
for  the  provost-marshal,”  and  to  save  the  de- 
linquent from  a halter,  he  shot  him  dead.  We 
have  tragic  stories,  too,  which  it  is  not  neces- 
sary to  recall  more  in  detail,  of  the  preference 
of  death  to  dishonour  by  British  men  and 
women  in  the  Indian  Mutiny.  Requiescant ! 
If  any  man  would  judge  them,  may  he  never 
be  exposed  to  a like  temptation  ! But  in 
Chinese  eyes,  suicide,  in  the  case  of  an 
official,  may  be  not  only  excusable,  but  highly 
praiseworthy.  A public  servant  who  resorts 
to  suicide  in  plain  dread  of  a responsibility  of 
which  he  has  made  no  fitting  effort  to  acquit 
himself,  is  held,  it  is  true,  to  deserve  very 
serious  reprobation.  In  1856,  a governor- 
general  in  Yiin-Nan,  who  hung  himself  when 
the  Mahometan  rebels  were  approaching  the 
provincial  capital,  yet  before  they  came  in 
sight  of  the  walls,  was  refused  posthumous 
honours  by  the  emperor  ; a severe  penalty.  In 
a case  such  as  that  before  us,  the  self-immola- 
tion we  are  not  free  to  applaud  would  be 
viewed  as  the  simple  discharge  of  a duty. 
The  Mirror  of  History,  as  edited  by  the  great 
Emperor  K’ien  Lung  himself,  has  the  following 
marginal  note  on  the  incident  under  his  own 
imperial  hand : — 

“ Cheng  Shih-chieh,  when  he  secured  his  vessels 
stem  to  stern  in  the  anchorage  off  the  island  [the 
scene  of  the  action],  had  made  up  his  mind  that  the 
fight  must  end  fatally.  Still,  as  he  was  enabled 
after  his  force  was  utterly  routed,  to  take  himself  out 
of  the  strait,  and  as  the  Princess  Yang  [the  lady 
regent  who  drowned  herself]  also  contrived  to  reach 
the  sea,  it  cannot  be  said  that  there  was  no  way  of 
escape  left.  But  what  Lu  Siu-fu  specially  appre- 
hended was,  that  if  he  [the  emperor]  should  succeed 
in  getting  away,  the  last  pang  would  be  delayed  only 
for  the  moment : in  the  end  he  would  inevitably  be 
taken.  For  this  reason  he  did  not  flinch  from  carry- 


ing the  emperor  with  him  into  the  sea.  Herein  was 
discharged  the  duty  incumbent  on  ruler  and  minister, 
to  join  together  in  dying  for  [or  with]  the  gods  of 
the  land  and  grain.* 

“And  although  the  conception  of  Chang  Shih- 
chieh  was  different,  in  so  far  as  that  he  would  have 
still  continued  to  look  for  another  of  the  family  of 
Chao,  yet  the  purity  [literally,  whiteness]  of  the 
two  men’s  sentiments  was  the  same.” 

Lu  Siu-fu  had  more  than  once  represented 
the  Empress-dowager  in  the  resultless  negotia- 
tions with  the  Yuan  earlier  adverted  to,  by 
which  China  was  to  have  become  their  vassal 
or  dependent.  Yet  I do  not  find  him  blamed 
in  history  for  the  part  he  took  therein.  From 
his  last  speech  to  his  young  master  it  may  be 
assumed  that  he  drew  a line  between  the  posi- 
tion of  tributary,  which  he  was  instructed  to 
negotiate,  and  the  lower  level  of  humiliation  to 
which  the  Empress  and  son  descended  when 
they  yielded  themselves  to  their  conqueror  as 
subjects. 

Su?ig  wang , the  Sung  were  not,  and 
the  Yuan  gathered  the  empire  together  once 
more  as  one ; their  capital  in  China  being 
Khan  Balik,  the  citadel  or  fortress  of  the 
Khan,  the  Cambalu  of  Marco  Polo,  within  easy 
range  of  the  site  of  modern  Peking. 

By  the  substitution  of  the  latter  for  their  pre- 
decessors the  claim  of  China  to  be  an  indepen- 
dent power  was  more  nearly  extinguished  thau 
ever  before  or  since  ; for  although  the  Mongol 
hwang  ti  was  as  imperial  in  title  as  imperial 
designations  could  make  him,  she  had  fallen, 
had  she  known  it,  to  be  simply  the  largest  of 
the  grand  divisions  of  a colossal  family  estate, 
the  accumulations  of  Mongolian  conquest  ex- 
tending from  the  Yellow  Sea  to  the  Adriatic, 
into  Poland,  and  to  the  threshold  of  Russian 
princes,  who  travelled  to  Tartary  to  do  homage 
to  the  Bogdo  Khan,  the  sheng  chu,  or  Sacred 
Lord,  or  Master,  of  Chinese  terminology. 

The  repertory  of  this,  where  the  sovereign’s 
personality,  qualities,  functions,  or  whereabouts 
are  concerned  is,  to  our  notions,  at  least  ex- 
haustive. The  gods  of  Greece  were  not  more 
ftolyonymous.  Some  of  the  combinations, 
such  for  instance  as  this  one  of  sheng  chu , 
place  the  ruler  too  nearly  on  a level  with  the 
Deity  for  our  taste.  The  Manchus  speak  of 
him,  in  Chinese,  simply  as  chu,  lord  or  master. 
One  form  of  appellation  by  which  he  is  spoken 
of,  or  to,  especially  when  acclaimed  on  state 


* The  patrii  lares,  abandonment  of  whom  would  have  been 
similarly  reprobated  by  the  Roman  patriot.  See  Lucan  I. 
506. 


486 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[May  i,  1891. 


occasions,  is  wan  sui ye,  lord  of  ten  thousand 
years.  “ 0 king  live  for  ever.” 

But  this  second-rate  position  was  not  to  last 
long,  and  for  any  temporary  abatement  of 
dignity  China  might  sustain  as  the  subject  of  an 
alien  power,  when  the  Sung  left  her  helpless, 
the  country  may  be  said  to  have  been  for  the 
moment— though  for  the  moment  only— com 
pensated  by  the  restoration  of  something  like 
a strong  government ; a blessing  to  which  it 
had  been  many  years  a stranger.  Kublai, 
who  had  not  only  reigned  but  governed,  was 
an  energetic  soldier  and  an  able  administrator* 
whose  line,  had  his  heirs  been  of  the  same 
stuff,  might  even  now  be  rulers  of  the  state 
of  which  he  had  restored  the  integrity.  This 
they  were  not.  They  put  away  their  sim- 
plicity. They  became  a divided  house  within  ; 
without,  they  filled  posts  with  unworthy  ser- 
vants. They  ignored  Chinese  principles  and 
usages  ; they  favoured  heterodoxy;  and  their 
executive  so  outraged  public  feeling  that,  in 
1368,  their  sentence  of  dismissal  was  pro- 
nounced, and  they  made  way  for  the  Chinese 
Ming. 

But  the  Ming  did  not  eject  the  Yuan  by  a 
coitft  de  main . Even  in  these  days  of  gun- 
powder, when  the  matchlock  and  wall-piece 
which  have  superseded  the  bow  and  arrow  of 
Jenghis’s  campaigns  were  beginning  to  make 
way  for  arms  of  greater  precision,  the  foreign 
importer  of  the  latter,  dispassionately  abiding 
the  outcome,  has  been  witness,  during  the 
Tai  P’ing  rebellion,  of  operations  so  classi- 
cally deliberate  as  to  render  the  siege  of  Troy 
a perfectly  imaginable  occurrence.  In  the 
period  of  the  great  Khan,  and  for  long  after 
the  toil  and  strife  continuous  of  war  was 
naturally  less  susceptible  of  curtailment.  The 
Mongolians  in  their  conquest  of  China  had  not 
carried  all  before  them  ; but  the  invaders,  recol- 
lect, were  comparatively  few,  while  the  country 
to  be  absorbed  by  them  was  not  far  short  of 
the  area  of  Europe ; besides,  as  I have  said, 
it  is  doubtful  whether,  had  they  played  their 
cards  more  honestly,  the  Sung  would  not  have 
been  allowred  to  retain  a footing  as  a tributary 
state.  The  Ming  re-conquest  took  more  time 
than  might  have  been  expected,  as  the  Ming 
were  Chinese  ; but  for  this  there  was  great 
excuse.  The  Yuan  had  left  chaos  behind 
them. 

Forgive  me  if  I dwell  at  some  length  upon 
the  downcome  of  this  departing  Mongol  family. 
I have  more  than  one  end  to  serve  in  so  doing. 
In  particular,  the  story  of  their  demise,  and  of 
the  reflections  of  the  first  of  their  successors 


upon  their  fate,  as  told  by  the  native  annalist, 
is  singularly  illustrative  of  the  Chinese  moral- 
ist’s conviction  that  an  emperor  is  but  the 
trustee  of  Heaven,  an  authority  long-suffering, 
but  sternly  just;  which  if  the  blindness  of  its 
agent  be  so  confirmed  that  its  monitions  re- 
main unheeded,  will  surely  rend  his  kingdom 
from  him,  and  set  another  in  his  place. 
And  there  are  some  other  lessons  in  the  same 
chapter.  I have,  as  usual,  to  hark  back  a few 
years. 

In  the  last  preceding  section  of  our  retro- 
spect, the  Mongols,  after  revolting  from  their 
sovereign  lords  the  Kin,  or  Nii-chin,  were  seen, 
combined  for  the  nonce  with  the  Nan  Sung, 
against  the  said  Kin,  and  the  Kin  expelled — ■ 
retreating,  really,  before  the  Mongols  into  the 
Nii-chin  country,  north  of  Corea,  from  which 
they  originally  came,  and  from  which,  to  the 
sorrow  of  the  Ming,  now  about  to  replace  the 
Mongolian,  they  are  one  day  to  return  as 
Manchus.  Meanwhile,  the  emperor  of  the 
Nan  Sung,  relieved  as  he  hoped  of  the  Kin, 
has  discovered,  like  the  horse  in  the  fable,, 
that  in  his  recourse  to  a too  able  auxiliary, 
z/  avait  fait  folie.  The  Mongolians  at. 
once  set  about  saddling  and  bridling  their  im- 
becile ally. 

Still,  powerful  and  ruthless  as  they  were,  the 
sceptre,  as  before  observed,  did  not  finally  pass 
from  the  Chinese  ruler  until  1280  ; that  is  to 
say,  that  counting  from  the  exit  of  the  Kin  in 
1234,  it  cost  the  Mongolians  over  forty  years 
of  operations,  not  invariably  successful,  before 
they  could  pretend  that  they  had  built  the 
house  of  Yuan  and  finished  it. 

And  the  construction,  ta7itce  molis,  was  to< 
expire  of  its  own  rapidly  developed  infirmity 
in  little  more  than  eighty  years  ; declining, 
however,  within  this  short  measure  of  life, 
with  the  slowness  generally  characteristic  of 
transformation  in  China,  when  the  wand  is. 
committed  to  the  hand  of  the  Chinese.  The 
Yuan  dynasty,  in  fact,  took  full  twenty  years 
to  die,  if  it  be  fair  to  say  it  died  at  all.  You 
will  see  directly  why  I reserve  this  point.  Its 
vigorous  commencement  notwithstanding,  the 
close  of  its  brief  connection  with  China  as  a 
reigning  family  was  remarkable  for  disorder  of 
an  extent  and  quality  astounding,  even  in  a 
land  so  painfully  familiar  with  brigandage  and 
civil  war. 

The  Mongolians,  I repeat,  though  earlier 
sworn  in  as  Yuan,  did  not  stand  sure  until  the 
year  1281,  and  whatever  their  faults,  it  must 
be  allowed  that  the  fates,  or,  as  the  Chinese 
would  say,  an  indignant  heaven,  were  also 
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against  them.  For  between  the  years  1313  and 
1333,  n0  fewer  than  eight  sovereigns  had  oc- 
cupied, or  claimed  to  occupy,  the  throne  ; a 
change  of  mode  sorely  trying  to  the  stability 
of  any  despotic  government,  even  could  it  have 
boasted  longer  confirmation.  In  1333,  To- 
huan  Timur,  the  last  of  this  house  that  was 
still  to  rule  in  China,  after  some  perilous 
plotting  and  counter-plotting,  in  which  he  was 
played  with  as  a shuttlecock,  succeeded  to  the 
throne.  He  reigned  twenty-eight  years  ; a 
poor  creature  to  begin  with,  and  his  stars 
shone  darkly  over  him.  His  term  had  barely 
commenced  when  plagues,  terrible  in  degree 
"but  not  preternatural  in  character,  flights  of 
locusts,  dearth  fatal  to  millions,  earthquakes, 
and  inundations,  began  to  agitate  the  minds 
of  the  Chinese,  already  ill-disposed  towards  an 
alien  government  which  had  been  steadily 
losing  caste.  These  afflictions  were  signs  ; 
but  there  were  wonders  as  well,  reported  and 
believed  ‘in,  by  which  high  heaven  was  utter 
mg  its  warnings.  The  skies  drizzled  blood, 
and  rained  coloured  plumes  (or  fine  hair).  Two 
suns  were  seen  in  collision.  Growls,  as  of 
thunder,  proceeded  from  a particular  con- 
stellation. A plum-tree  brought  forth  cucum- 
bers. 

Some  of  these  portentous  things  were  not 
impossibly  natural  phenomena,  interpreted 
with  the  wisdom  that  stamps  a blue-jacket’s 
appreciation  of  sounds  and  sights  in  the 
modern  heavens.  Some,  of  course,  were  as 
possibly  creations,  pure  and  simple,  either  of 
the  credulous  or  of  the  designing.  Which- 
ever they  may  have  been,  facts  distorted  or 
baseless  fictions,  a belief  that  the  prodigies 
enumerated  did  so  conjointly  meet,  and  this 
to  presage  the  impending  chastisement  of 
Heaven,  began  to  reveal  itself  in  disparaging 
rhymes  and  predictions ; a form  of  plebiscite 
In  China  ever  the  harbinger  of  mischief 
where  the  government  is  weak  or  apathetic. 

I shall  submit  to  you  here  a free  translation 
of  certain  comments  of  a native  historiographer 
upon  the  true  signification  of  the  portents  so 
taken  note  of  by  the  multitude,  as  to  the 
credibility  of  which  he  evidently  entertains  no 
doubt.  I shall,  at  the  same  time,  beg  you  to 
observe  his  obligations  to  a memorial  pre- 
sented B.c.  140  by  a celebrated  minister  of  the 
Han  dynasty  to  his  sovereign,  who,  at  seven- 
teen, was  just  commencing  his  reign.  The 
young  emperor  in  question  was  bent  upon  a 
measure,  against  which  his  minister,  Tung 
Chung-shu  by  name,  protested  ; and  a refer- 
ence to  the  chronicle  in  which  his  protest  is 


preserved  shows  that  his  objections,  again, 
were  suggested  by  a careful  study  of  the  Con- 
fucian  canon  known  as  Spring  and  Autumn  ; 
a skeleton  history — very  skeleton— of  the 
philosopher’s  own  state,  compiled  or  revised 
by  him  some  four  centuries  before. 

I trouble  you  purposely  with  these  dates  of 
far-receding  epochs,  a conversance  with  the 
thought  and  action  of  which  is  the  strong 
rock  of  Chinese  conservatism.  Confucius,  who 
flourished  five  centuries  before  Christ,  is 
studied,  you  will  see,  some  three  centuries 
later  as  the  authority  on  principles  of  govern- 
ment by  a statesman  of  the  Han,  whose 
opinions,  inherited  from  Confucius,  are  quoted 
by  a historian  of  the  17th  century,  in  support 
of  his  own  explanation  of  the  failure  of  the 
Mongolian  Yuan  in  the  13th.  Language 
rather  identical  than  analogous  has  been 
employed  in  addressing  an  emperor  of  China, 
on  policy,  in  the  present  century ; in  fact,  but 
a reign  or  two  ago. 

“Showers  of  blood,”  says  my  historian, 
writing  about  1630,  “ and  showers  of  hair)  or 
feathers),  are  things  so  unusual  that  they 
must  be  accounted  supernatural.  We  are  told 
by  Tung  Tzu  (Tung  Chung-shu)  that  when 
the  government  (literally,  the  state-family)  is 
straying  from  the  right  path,  Heaven  will  first 
visit  it  with  calamities  extraordinary ; that  it 
may  be  reproved.  If  it  have  not  the  sense  to 
awaken  to  its  duty,  Heaven  will  cause  then  to 
appear  prodigies  extraordinary  ; that  it  may 
be  stricken  with  terror.  If  it  still  be  without 
the  sense  to  reform,  and  its  demoralisation  go 
so  far  that,  although  the  ruler  have  before  him 
this  evidence  of  Heaven’s  desire  to  put  an  end 
to  the  disorder  of  the  state,  out  of  love  for  him,* 
he,  alas  ! making  light  of  its  visitations,  and 
reposing  in  unconcern,  fearing  nothing,  and  re- 
garding what  he  should  consider  warnings  of 
High  Heaven  as  but  trifles  proper  to  the 
order  of  nature, — inquires  not  of  Heaven  by 
what  means  these  evils  may  be  averted  ; then, 
as  day  is  piled  on  day,  and  month  is  linked  to 
month,  the  wrath  of  Heaven  and  the  resent- 
ment of  the  people  grow  to  be  such,  that, 

* Having  used  Tung  Chung-shu’s  memorial  thus  far,  the 
historian  continues  the  passage  in  his  own  fashion,  as  I have 
given  it.  Tung  Tzu,  in  a notice  consecrated  to  him  else- 
where, is  shown  to  have  gone  on  somewhat  as  follows  : — 
“The  evidence  of  Heaven’s  loving  kindness  afforded  by  these 
reiterated  reprieves  is  not  to  be  construed  by  the  ruler  as  in- 
dicating a simple  desire  on  the  part  of  Heaven,  when  a 
generation  has  gone  altogether  off  the  right  path,  to  lend 
him  such  support  as  will  set  him  (or  it,  free  from  all  anxiety  ; 
but  to  stimulate  to  exertion.  One  form  of  effort,  study,  will 
develop  the  intelligence;  another,  the  effort  to  keep  in  the 
right  path,  will  develop  virtue,  &c.,  &c.” 
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until  he  be  no  more,  there  will  be  no  end  of 
either.  Ah  ! when  Heaven  utters  a warning, 
can  it  be  that  it  shall  say  what  is  untrue  ? ” 

Untrue,  or  whatever  other  adjective  we  may 
select  as  translating  the  compound  “ unsub- 
stantial and  erroneous,”  or,  “misleading.” 
Parallels  of  the  last  sentence,  which  is  literally 
rendered,  will,  of  course,  occur  to  any  reader  of 
Scripture.  For  a protest  against  irreverent 
depreciation  of  portents,  we  may  fall  back 
on  more  than  one  passage  of  Shakespeare.* 

Scarcely  less  noteworthy,  in  my  judgment, 
are  the  reflections  of  the  first  emperor  of  the 
Ming  upon  the  death  of  the  last  of  the  Yuan, 
him  to  whom  the  above  warnings  had  been 
sent;  and  upon  the  proposition  of  certain  of  his 
Chinese  ministers  that  Maitilipali,  grandson  of 
the  Yuan,  who  had  just  been  taken  prisoner, 
should  be  immolated  sacrificially.  This  first  of 
the  line  of  Ming  was  originally  an  acolyte  or 
servant  in  a Buddhist  establishment ; one  of 
the  two  founders  of  dynasties,  observes  a 
Chinese,  who  had  no  antecedent  dynastic  pre- 
tensions ; a self-made  man.  As  one  of  the 
most  admirable  persons  in  Chinese  history  he 
well  deserves  the  monograph  with  which  he  has 
been  honoured  by  Abel  Remusat. 

The  capture  of  Maitilipali  was  an  inci- 
dent in  the  ever-recurring  frontier  trouble. 
Against  this  the  Chinese  Ming,  rehabilitated 
by  their  late  emancipation,  were  for  the  time 
proving  themselves  competent  to  make  head  of 
their  own  strength.  On  occasion,  they  even 
showed  that  they  were  equal  to  assumption  of 
the  offensive  ; the  surest  pledge  of  a nation’s 
independence  ; and  thus  it  came  that  the 
young  prince  of  the  Yuan  fell  into  their  hands. 

To  return  again  to  the  demise  of  the  Yuan. 
During  their  short  tenure  of  Heaven’s  commis- 
sion, from  1281  to  1368  only,  they  had  not 
been  altogether  free  from  border  wars,  as  for 
instance  on  the  side  of  Burma  ; and  they  had 
been  obliged  at  times  to  take  action  against 
enemies  threatening  Ho-lin,  or  Karakorum, 
the  great  centre  of  their  race  beyond  the 
Shamo  desert.  They  annexed  Corea,  and  they 
had  differences  with  Japan.  They  sent  a huge 
fleet  to  exact  tribute  of  Japan  ; which  fleet, 
however,  was  all  lost.  Still,  in  their  time, 
China  Proper  appears  to  have  been  compara- 
tively exempt  from  disturbance  on  the  land 
side  ; this  immunity  being  no  doubt  partly  due 
to  the  fact  that  the  empire,  though  the  chief 
division,  was  in  a sense  but  a section  of  a huge 
Mongolian  domain.  On  the  other  part,  Mon- 

* “ Let  not  men  say,  these  are  their  reasons ; they  are 
natural.”  Julius  Caesar,  1,  3. 


golia  proper  was  itself  kept  pretty  busy  by  in- 
ternecine wars. 

But  the  Ming  had  no  sooner  driven  the 
Mongol  across  the  border,  than  we  read  of  a 
recrudescence  of  the  old  border  disease.  To- 
huan  Timur  had  sneaked  away  ignominiously 
from  Cambalu,  in  defiance  of  the  prayers  of  his 
generals,  who  implored  him  with  tears  not  to 
abandon  what  the  prowess  of  his  forbears  had 
won  for  him.  But  he  was  no  warrior,  although 
it  would  seem  something  of  a poet,  and,  in  a 
sad  farewell  to  China  attributed  to  him,  he 
pathetically  bewails  the  loss  of  his  crown  as 
the  penalty  of  his  dreamy  inertness.*  His 
flight  was  not  accepted  by  his  Mongolians  as 
synonymous  with  the  extinction  of  his  dynasty. 
It  was  assumed  that  this  had  only  adjourned 
across  the  desert  to  its  capital  of  Karakorum, 
and  on  the  strength  of  this  ill-affirmed  title,  it 
posed,  dynastically,  as  the  Northern  Yuan. 

Still  it  reigned  no  more  in  China,  though  her 
northern  provinces  were  persistently  worried 
by  Mongol  armies  led  by  the  son  of  the 
fugitive,  or  others,  his  commanders.  In  the 
third  year  of  Hung  Wu,  the  first  reign  of  the 
Ming,  1371,  a Chinese  force  moving  upon  a 
city  held  by  the  Mongols  beyond  the  Great 
Wall,  learned,  from  some  prisoners  taken  en 
route , that  Tohuan  Timur  was  just  dead,  and, 
pushing  on,  captured  nearly  the  whole  Mon- 
golian court ; the  heir  of  Tohuan  Timur 
alone  escaping.  The  seals  of  state,  and  other 
articles  forming  part  of  the  imperial  regalia  of 
the  Sung,  which  had  become  the  prize  of  the 
Mongols  in  1279,  when  they  carried  off  two 
sovereigns  of  that  dynasty,  were  now  recap- 
tured by  the  Chinese.  Much  other  spoil  was 
taken,  with  thousands  of  prisoners,  sheep,  and 
oxen,  horses,  and  camels. 

On  receipt  of  the  news,  the  official  estab- 
lishment, as  one  might  expect,  assembled  in 
its  full  strength  to  offer  its  congratulations  ; 
but  the  emperor,  out  of  delicacy,  by  special 
notice  excused  all  public  servants  who  had 
also  held  office  under  the  Yuan  dynasty,  from 
attendance  ; and  he  himself  selected  the  title 
by  which  his  deceased  predecessor  should  be 
canonised,  and  with  his  own  hand  drew  up  the 
elegiac  composition  which  is  read  and  burned 
at  the  burial  of  the  dead. 

The  title  by  which  he  canonised  Tohuan 
Timur  was  Shun  Ti,  the  Obedient,  or  the  Sub- 
missive; not  by  any  means  as  patronising  a 
foe  worsted  in  the  late  fight,  but  because  he  had 
meekly  bowed  to  Heaven’s  decree  ; because 
(in  that  he  had  fled  before  the  Ming  from  his 

* I quote  Dr.  Bushell,  who  quotes  Co1,  Yule. 
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capital  in  1368,  without  giving  battle)  he  had 
shown  that  in  the  success  of  the  Chinese  he 
recognised  the  will  of  Heaven.  Thus  at  least 
it  will  be  seen  that  his  retreat  was  understood 
by  the  conqueror  who  wrote  his  epitaph*,  or 
whatever  we  prefer  in  English  to  call  the  paper 
in  question.  A strict  translation  of  this  would 
be  scarcely  intelligible  without  more  of  anno- 
tation than  would  be  here  endurable.  Its 
sense  is  pretty  much  to  the  following  effect : — 

‘ *'  That  we  be  born  or  that  we  die,  that  a dynasty 
be  put  away  or  that  it  rise,  is  not  the  moment’s  acci- 
dent. It  is  the  fulfilment  of  conditions  fixed  by  the 
powers  of  creation  (literally,  of  heaven  and  earth). 
Of  the  four  Sages  of  antiquity,  but  one  (Confucius) 
perhaps  approached  [infallibility  so  as]  not  to  need  to 
change.  And  why  ? Because  he  had  attained  such 
knowledge  of  the  will  of  Heaven  that  he  had  no  more 
doubts. 

“ Thy  ancestors,  Sovereign,  were  a people  who 
rose  long  since  in  Sha-mo  (the  desert).  Armed  with 
bows  and  arrows,  they  invaded  this  Central  Kingdom 
and  overran  the  Empire.  The  nine  I and  the  eight 
Man  (the  barbarians  of  all  denominations),  submitted 
to  them.  Had  Heaven  not  so  willed  it,  this  had  not 
come  to  pass. 

“ It  behoved  Thy  line,  by  adoption  of  change  when 
needful,  to  maintain  their  hold  of  the  state  they  had 
acquired  ; but  there  has  been  a chaos  of  violence 
{lit.  robbery) ; the  flowery  land  has  been  in  sorrow  ; 
the  laws  have  not  been  obeyed  ; and  thus  they  have 
lost  the  State.  Is  this  the  doing  of  man,  or  the  way 
(or  wisdom)  nf  Heaven  ? 

“ And  so  is  it  by  nothing  but  the  will  of  Heaven 
that  WE,  the  Emperor,  at  such  a moment,  although 
without  an  imperial  force  at  OUR  command  wherewith 
to  inspire  the  Empire  with  awe,  did  yet  replace  Thee, 
Sovereign,  and  become  the  ruler  of  this  people. 

“ In  the  immediate  past,  Thy  home  being  in  the 
Sha*mo  [the  desert],  and  OURS  in  the  Central  King- 
dom, Thou  and  Thy  ministers  were  resolute  not  to 
give  place,  and  our  borders  have  been  many  times 
disquieted  with  Thy  troops.  Yet  now  that  WE  are  in- 
formed of  Thy  death  in  the  Sha-mo,  WE  grieve.  We 
send  a special  messenger  to  mourn  before  Thy  bier, 
and  to  pour  a libation  of  wine  as  an  offering  to  Thy 
spirit.  Deign  to  bestow  a glance  upon  it ! ” 

The  theory  accepted  by  the  imperial  writer 
of  the  above  deserves  a word  or  two  of  ex- 
planation ; but  before  touching  on  his  philo- 
sophy we  will  dispose  of  another  instance  of  his 
practice,  which,  it  will  be  allowed,  did  him 
honour.  A few  weeks  after  the  levee  aforesaid, 
the  prisoners  arrived  at  the  capital,  and  among 
them  was  Maitilipali,  the  young  Mongolian 
prince  whose  sacrifice  had  been  desired  by  the 

* As  this  specimen  shows,  the  composition  might  fairly  be 
styled  an  oraison  fuuebre. 


emperor’s  ministers.  It  had  been  also  their 
wish  formally  to  present  the  recovered  regalia 
to  the  emperor  in  court.  This  compli- 
ment again  he  waived,  directing  that  they 
should  be  simply  deposited  in  the  treasury. 
Then,  as  regarded  the  proposed  sacrifice  of  the 
captive  prince,  he  asked  his  advisers  whether 
when  the  heroic  dynasty  of  the  Yin,  otherwise 
the  Shang,  was  overthrown  (B.C.  1122),  Wu 
Wang,  its  destroyer  and  successor,  had  done 
this  thing  ? The  ministers  could  not  say  that 
he  had  or  that  he  had  not ; but  they  were 
ready  with  a more  modern  precedent : the 
founder  of  the  T’ang  had  sacrificed  an 
important  prisoner,  whom  they  named  (a.d. 
621).  “ Yes,”  said  the  emperor,  “ for  question- 
able acts  ; but  he  would  probably  not  have  so 
sacrificed  a son  or  grandson  of  the  Sui,”  the 
dynasty  deposed  by  him.  Then,  continuing, 
he  observed  that  under  the  Yuan,  in  the  time 
(something  less  than  a century),  that  his 
ancestors  and  himself  had  dwelt  in  the  Central 
State,  they  had  shared  with  the  genera- 
tions which  had  grown  up  the  benefits  of  peace, 
secured  by  the  Yuan  government.  That  it 
was  true  that  in  ancient  times  this  bloody  rite, 
performance  of  which  his  ministers  were 
recommending,  did  exist,  but  that  he  could 
not  bring  himself  to  give  effect  to  it.  It  would 
suffice  if  the  prince  Maitilipali  were  brought 
before  him  in  his  ordinary  Tartar  costume,  and 
that,  when  a Chinese  dress  had  been  substi- 
tuted for  it,  he  should  then  return  thanks  for 
the  favour  shown  him  ; in  other  words,  do 
homage  as  a subject. 

The  emperor  further  acquainted  the  ministers 
that  he  did  not  intend  to  follow  the  rule  on 
which  the  Yuan  had  acted,  of  introducing  into 
the  imperial  harem  the  ladies  of  the  fallen 
house.  They  were  consequently  presented  at 
an  audience,  like  the  prince,  and  having 
exchanged  their  Tartar  robes  for  Chinese 
apparel,  were  assigned  a palace  apart,  while 
the  young  prince  himself  was  created  a 
Chinese  noble  of  the  second  degree. 

We  naturally  bethink  us  of  Alexander’s 
treatment  of  the  family  of  E)arius,  great  and 
good.  Chinese  history  is  not  without  other 
examples  of  imperial  magnanimity  ; not  mere 
formal  acts  of  condescension,  but  of  benevo- 
lence certainly  not  to  be  discounted  as  pro- 
spective. 

But  the  emperor’s  personal  qualities  are,  I 
admit,  outside  my  case.  His  kindliness, 
humanity,  and  sobriety,  for  all  which  virtues 
he  was  illustrious,  come  before  us  by  the  way 
only.  What  I am  concerned  with  at  this 
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moment,  in  relation  to  our  special  subject,  is 
his  doctrine.  Do  not,  pray,  suppose  that  I 
meditate  a disquisition  on  Chinese  philosophy, 
au  grand  comjblet.  Were  I competent  to 
inflict  one  upon  you,  this,  I am  aware,  is  not 
the  place  for  it.  I shall  not  alarm  you,  how- 
ever, I hope,  if  I ask  you  to  observe  how  inter- 
changeable in  the  Chinese  system  of  thought 
are  the  terms  political  and  moral,  and  in  what 
close,  indeed  indissoluble,  alliance  stand  also 
the  moral  and  material.  The  writings  which 
the  emperor  evidently  had  in  his  mind,  as  he 
meditated  on  the  lot  of  his  vanquished  prede- 
cessor, are  accessible  to  any  student  of  Chinese. 
They  are  of  the  stock  of  any  native’s  education. 
If  I did  not  misread  those  scriptures,  when  I 
wrote  these  lines  some  years  ago,  his  postulates 
would  have  been  something  to  the  following 
effect : —The  creation  of  all  things,  moral  and 
material,  is  the  work  of  Heaven  and  Earth,  the 
dual  powers  of  nature.  There  are  principles 
of  morality,  cardinal  virtues,  which  remain 
immutable  ; but,  to  enable  systems  to  endure, 
they  must  be  revised  as  occasion  may  demand, 
still,  in  such  wise  as  not  to  unsteady  the  equi- 
poise of  the  dual  powers.  The  secret  of  this 
was  mastered  by  Confucius  at  forty.  Having 
very  early  applied  his  heart  to  seek  out 
wisdom,  the  sage  had  no  doubts  as  to  how 
things  ought  to  be.  But  it  was  not  till  he 
reached  his  fiftieth  year  that  he  had  solved 
the  problem  of  the  Tien  ming , the  decree,  or 
declared  will,  of  Heaven,  to  possess  the  secret 
of  which,  says  the  commentary,  is  to  know  the 
reason  why  things  ought  to  be.  Then  he 
could  err  no  more.  The  Yuan  had  come  to 
rule  China  in  fulfilment  of  Heaven’s  will. 
Their  courses  being  evil  and  unreformed, 
Heaven  gave  their  estate  to  another. 

In  a somewhat  similar  strain  did  Kang-Hi, 
the  second  Emperor  of  the  Manchu,  two 
centuries  later,  lament  the  fall  of  the  dynasty 
founded  by  this  very  worthy  patriot,  who  had 
wrenched  the  sceptre  from  the  Mongolian 
invader.  But  because  of  the  offences  of  his 
line,  the  Ming,  the  empire  had  been  taken 
from  them  by  High  Heaven,  and  had  been 
bestowed  by  Heaven  on  the  Manchu  ; not  on 
account  of  his  merits,  but  as  the  instrument 
of  the  higher  power.  In  the  year  1850,  when 
the  reign  of  Hien  Feng  was  commencing,  the 
new  emperor,  a lad  of  eighteen,  was  addressed 
by  some  fifty  memorialists,  on  the  state  of  the 
Empire.  A large  proportion  of  these  state 
papers  were  of  course  homiletic,  and  in  more 
than  one  these  is  this  one  condition  of  the 
stability  of  imperial  rule  insisted  on,  the 


recognition  by  the  sovereign  of  his  responsi- 
bility to  Heaven,  and  of  the  peril  of  neglecting 
its  warnings.  That  the  phraseology  should  be 
nearly  uniform,  the  preachers  being  Confu- 
cianist,  is  not  astonishing.  But  I must  close. 
The  story  of  the  Ming,  and  of  their  Manchu 
successors,  the  Ts’ing,  now  reigning,  even  if 
summarised,  would  carry  me  far  beyond  the 
bounds  of  time  assigned  me,  which,  indeed, 
have  perhaps  been  already  overpassed. 


DISCUSSION. 

Professor  Douglas  said  they  had  had  a most 
interesing  and  able  sketch  of  the  history  of 
China,  from  ancient  down  to  comparatively  modem 
times,  and  one  fact  which  had  impressed  him 
very  much,  and  which  must  have  been  noticed 
by  all  students  of  Chinese  history,  was  very  well 
illustrated  by  it,  namely,  that  although  there 
were  constant  over-turning  of  empires  and  dynasties, 
those  great  revolutions  had  been  accomplished  with 
the  least  possible  disturbance  of  the  administrative 
machinery  and  discomfort  to  the  inhabitants.  Dis- 
turbances and  revolutions  which  would  leave  a 
European  country  the  victim  of  bloodshed  and 
horrors  for  centuries,  seemed  to  pass  off  in  China 
within  a comparatively  short  time.  The  reason 
probably  was  that  the  Chinese  had  no  personal 
loyalty  to  the  emperor.  They  knew  him  simply  as 
an  abstraction,  representing  law,  order,  and  the 
Confucian  tradition,  and  as  long  as  those  were 
preserved,  every  subject  was  content  to  obey. 
It  was  remarkable  to  see  what  slight  changes  in 
the  personnel  of  the  administration  followed  a 
change  of  dynasty.  The  mandarins  holding  offices 
of  various  degree,  transferred  their  services  to 
the  new  comer,  and  so  while  one  dynasty  or  royal 
house  succeeded  another,  the  empire  went  steadily 
on.  The  Turkish,  Mongolian,  and  Manchu  dynasties 
had  at  various  times  occupied  ,the  thrcne,  and  had 
been  looked  upon  by  the  inhabitants  as  almost  their 
legitimate  sovereigns.  If  at  any  future  time  a 
European  conqueror  were  to  make  himself  master  of 
China,  the  people  would  probably  submit  to  him  as 
readily  as  they  had  to  the  Manchus,  Mongols  and 
Turks,  always  supposing  that  he  followed  the  same 
policy  of  conformity  and  conciliation  adopted  by 
these  Asiatic  invaders. 

Mr.  Framcis  Cobb  thought  everyone  must  admire 
the  great  erudition  shown  in  this  paper,  and  having  had 
the  honour  of  meeting  Sir  Thomas  Wade  in  China, 
he  only  regretted  that  he  had  not  been  able  to  bring  th 
history  down  to  more  recent  date,  for  no  one  else  was 
so  competent  to  do  so.  He  had  passed  through  one  of 
the  most  interesting  periods  of  modem  Chinese  his- 
tory ; the  Taeping  rebellion,  and  he  hoped  at  some 
future  time  he  would  continue  the  history  he  had  now 
begun. 
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The  Chairman  said  he  also  had  been  deeply 
interested  in  the  paper.  China  was  perhaps  the 
oldest  empire  in  the  world,  certainly  the  oldest  con- 
tinuous empire  in  Asia.  But  although  it  had  passed 
through  many  vicissitudes,  there  are  perhaps  few 
things  more  remarkable  in  its  history  than  the  fact 
that  a lecture  on  China  should  be  delivered  in  Lon- 
don, that  the  British  frontier  should  run  for  more 
than  a thousand  miles  with  the  ancient  empire,  and 
England  and  China,  nations  so  distant  and  so  utterly 
dissimilar,  should  be  friendly  neighbours  in  Asia. 
Some  of  the  references  made  would  remind  the 
auditors  of  matters  they  had  read  in  English 
literature.  Kubla  Khan  was  the  great  emperor 
visited  by  Marco  Polo,  the  first  to  throw  any  light 
on  the  vast  empire  ; and  his  name  occurred  in  the 
beautiful  lines  of  Coleridge.  In  going  through  the 
history  of  China,  one  constantly  caught  glimpses  in 
this  way  of  matters  elsewhere  alluded  to,  but  which 
were  now  brought  forward  in  greater  completeness. 
The  curious  phenomena  of  a sacred  ancestor  to  a 
family  was  known  in  Greece  and  Rome  ; in  fact,  all 
great  ancient  families  went  back  to  some  myth  of 
the  kind.  They  also  heard  of  the  female  regency, 
which  in  Asia  generally  had  a peculiar  form  and 
character,  for  at  any  rate,  in  India  and  China,  female 
sovereigns  always  had  a very  short  and  sharp  way 
with  their  political  enemies.  The  only  other  point 
he  would  venture  to  mention  was  the  peculiar  con- 
nection and  interchangeability  between  the  terms 
political  and  moral  in  the  Chinese  system  of  thought. 
So  far  as  he  knew,  the  Chinese  were  above  all  a prac- 
tical people,  being  in  that  respect  a remarkable  con- 
trast to  their  Hindu  neighbours,  whose  mode  of 
thought  was  more  metaphysical  and  contemplative- 
He  would  conclude  by  moving  a hearty  vote  of  thanks 
to  Sir  Thomas  Wade,  and  by  joining  in  the  hope  that 
at  some  future  time  he  would  further  develop  the 
subject. 

The  vote  of  thankshaving  been  carried  unanimously, 

Sir  Thomas  Wade,  in  reply,  said  he  should  like  to 
make  one  remark  on  the  observation  of  Professor 
Douglas,  as  to  the  facility  with  which  the  Chinese 
accepted  a new  ruler.  He  could  hardly  admit  that 
Chinese  history  had  proceeded  quite  so  tranquilly 
as  seemed  to  be  supposed.  There  had  been  no 
change  of  dynasty  without  a fearful  amount  of 
bloodshed.  What  he  thought  was  the  secret  of  the 
continuity  of  Chinese  dominion  was  that  the  new 
comers  had  not  introduced  new  ideas.  The  Kin  be- 
came civilized,  although  they  were  barbarians  and 
embraced  Confucianism,  and  the  Mongols  did  pre- 
cisely the  same  thing.  The  Manchus  had  prepared 
themselves  for  the  conquest  of  China  by  a long 
study  of  Chinese  literature,  and  changed  hardly 
anything.  Great  changes  might  be  in  store  for 
China,  if  she  were  conquered  by  a Western  power. 
The  grand  source  of  the  country’s  stability  was  the 
homogeneity  of  education,  and  the  central  principle 


of  that  education,  which  was  obedience ; especially  if 
to-morrow  a foreign  power  or  a number  of  foreign 
powers  were  to  acquire  China,  they  would  immedi- 
ately  force  upon  the  country  a Christian  civilisation, 
which  they  were  bound  to  believe  would  be  a great 
advantage,  but  which  would  be  the  utter  destruction 
of  the  existing  constitution.  Whenever  China  was  so 
weak  as  to  become  the  spoil  of  one  or  more  foreign 
powers,  from  that  day  she  would  cease  to  be  China, 
and  would  become  merely  a territory  subject  to  this 
power,  or  that,  without  a vestige  of  her  former  inde- 
pendence. The  people  were  eminently  governable  ; 
but  the  discipline  which  formed  the  grand  secret  of 
their  governability  was  the  obedience  inculcated  by 
the  Confucian  system,  and  by  their  family  discipline. 

Professor  Douglas  said  he  quite  agreed  to  with 
what  Sir  Thomas  Wade  had  said.  What  he  meant  to 
insist  upon  was,  that  the  extraordinary  power  possessed 
by  the  Chinese  of  absorbing  any  foreign  elements,  had 
enabled  them  to  show  such  a remarkable  continuity 
in  their  history. 


NINE  TEE  NT  H O REIN  A R Y 
MEETING. 

Wednesday,  April  29,  1891  ; Professor 

Silvanus  Thompson,  D.  Sc.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Cowburn,  William  Henry,  70,  Market-street,  Man- 
chester. 

Fauvel,  Charles  James,  12,  George  street,  Mansion- 
house,  E.C.,  and  31,  Camberwell- green,  S.E. 
Miranda,  Senor  Don  Francis  de,  Tumbez,  Peru,  and 
16,  St.  George’ s-terrace,  Gloucester-road,  S.W. 
Richards,  Thomas  Robert,  25,  Bedford-row,  W.C. 
Salter,  Stephen,  jun.,  Pond  well,  near  Ryde,  Isle  of 
Wight. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Dowsing,  Herbert  John,  The  Cedars,  Manor-park, 
Essex. 

Gostling,  David,  1,  Dalal-street,  Fort,  Bombay. 
Greey,  Commander  Robert,  Eastern  Telegraph  Com- 
pany’s Cable  Ship  “ Amber,”  Malta. 

Klein,  Rev.  Leopold  Edmund  Baynard,  D.Sc., 
11,  Horbury- crescent,  Notting-hill-gate,  W. 
Moloney,  His  Excellency  Captain  Sir  Cornelius 
Alfred,  K.C.M.G.,  Lamarsh-house,  Richmond - 
hill,  Surrey. 

Tweedale,  John,  12,  South-parade,  Leeds. 

The  paper  read  was — 
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THE  USES  OF  PETROLEUM  IN  PRIME 
MOTORS. 

By  Professor  William  Robinson,  M.E. 

Petroleum,  in  the  widest  sense  of  the  term, 
comprises  not  only  the  mineral  oils  found  in 
the  earth’s  crust,  but  also  the  oils  obtained 
by  the  destructive  distillation  of  coal  and 
bituminous  shale.  These  complex  liquid 
hydrocarbons  vary  in  appearance  from  that  of 
clear  light  kerosene  oils  to  heavy  dark-greenish 
slush  or  semi-fluid  slime.  After  the  volatile 
or  lighter  oils  have  been  driven  off  crude 
petroleum,  the  heavy  oil  left  in  the  still  is 
known  as  residuzim  in  America,  and  in  Russia 
it  is  called  astatki.  This  astatki,  or  heavy 
petroleum  refuse,  is  an  excellent  liquid  fuel 
and  is  at  least  twice  as  good  as  ordinary  coal 
for  steam  raising  purposes. 

The  light  lubricating  oils,  intermediate  oils, 
and  kerosene  or  ordinary  lamp  oils  are  all 
being  used  at  the  present  time,  instead  of  coal- 
gas  in  the  cylinder  of  the  internal-combustion 
engine.  In  some  cases  the  heavier  oils  are 
converted  into  oil-gas,  which,  when  cooled,  is 
admirably  adapted  to  drive  gas  - engines. 
Other  internal  - combustion  engines,  as,  for 
instance,  the  Priestman,  Akroyd  and  Knight, 
use  common  burning  oils  directly,  and  act  as 
their  own  gas  generators. 

I am  strongly  of  opinion  that  such  danger- 
ous and  highly  volatile  hydrocarbons  as  ben- 
zoline, gasoline,  and  petroleum  spirit  ought 
not  on  any  account  to  be  used  as  fuel  in  gas- 
engines.  The  long  series  of  accidents  so 
frequently  attending  the  use  of  these  light 
volatile  inflammable  vapours,  have  done  more 
than  any  other  one  thing  to  retard  the  de- 
velopment of  this  class  of  prime  motor,  by 
prejudicing  the  public  mind  against  the  appear- 
ance of  oil  in  any  shape  or  form.  This  highly 
volatile  spirit  may,  however,  act  with  safety  as 
evaporating  agent  instead  of  steam,  as  in  the 
Yarrow  spirit  launches,  where  it  is  used  in  the 
internal  parts,  and  due  provision  made  against 
leakage,  whilst  ordinary  burning  oil  generates 
the  heat. 

It  will  thus  be  seen  that  liquid  hydrocar- 
bons} such  as  common  petroleum  oil , may  be 
employed  in  prime  motors  as  a substitute  for 
either  coal , or  steam , or  both . 

Now,  the  properties  and  behaviour  of  steam 
n the  engine  cylinder  have  been  very  fully 
investigated.  We  have  also  a fairly  exact 
idea  of  what  takes  place  when  a mixture  of 
ordinary  coal-gas  and  air  is  burned  in  the 


cylinder  of  the  internal  combustion  engine.  So 
1 have  been  led,  notwithstanding  the  diffi- 
culties presented  by  the  complex  and  varied 
character  of  the  different  burning  oils,  inter- 
mediate oils,  and  heavier  lubricating  oils  at 
present  in  the  market,  to  examine  the  relation 
between  the  pressure  and  temperature  of  their 
vapours,  in  order,  if  possible,  to  throw  some 
light  on  their  action  in  the  cylinder  of  the 
common  oil  engine.  At  the  same  time,  I have 
tried  to  find  out  which  oils  are  best  adapted 
for  such  use,  by  comparing  their  composition 
as  regards  the  proportion  of  their  more  volatile 
constituents,  with  the  results  obtained  when 
burning  them  inside  the  engine  cylinder. 

Messrs.  Priestman  Brothers  have  very  kindly 
assisted  me  in  this  matter,  and  I take  this  oppor- 
tunity to  thank  them  for  their  valuable  co-opera- 
tion. They  furnished  me  with  samples  of  several 
kinds  of  oil  used  in  their  smallest  engine, 
along  with  indicator  diagrams,  and  figures 
obtained  during  special  tests,  made  at  my  re- 
quest, with  a view  to  compare  the  perform- 
ances of  these  different  oils  in  the  same 
cylinder.  Some  of  the  results  obtained  in 
these  trial  runs  I have  the  honour  to  bring 
before  this  Society  to-night. 

I am  also  much  indebted  to  Mr.  Boverton 
Redwood,  who  kindly  supplied  me  with  several 
representative  samples  of  American  and  Rus- 
sian kerosene ; of  Scotch  shale-oils  from  Mr. 
Love,  of  the  Broxburn  Oil  Company  ; and  of 
coal-tar  oils— re-distilled  “green  oil”  and 
“ sharp  oil”— from  Mr.  W.  G.  Blagden. 

Table  I.  (p.  493)  shows  the  specific  gravity, 
flashing  point,  and  colour,  and  may  convey  a 
vague  notion  of  the  odour  of  the  typical  samples 
I have  collected  and  examined. 

The  specific  gravity  was  determined  by 
Derham’s  improved  form  of  the  Sikes  hydro- 
meter. 

The  flashing  point  (close  test)  was  found 
by  means  of  the  standard  tester  devised  by  Sir 
Frederick  Abel.  The  flashing  point  is  the 
temperature  at  which  the  oil  begins  to  give  off 
an  appreciable  quantity  of  inflammable  vapour, 
whilst  slowly  heated  in  a closed  vessel.  This 
is  a very  good  test  of  the  safety  of  an  oil,  as 
regards  storage  and  use.  In  this  country  the 
lowest  flashing  point  allowed  for  petroleum  is 
730  F.  or  22-8°  C.  Most  of  the  selected  samples 
are  well  above  the  safe  limit.  A lighted 
match  dropped  into  any  of  these  oils  is  ex- 
tinguished ; even  a burning  taper  is  put  out 
when  held  in  the  most  volatile  of  them.  In- 
deed, the  electric  arc  may  be  made  to  pass 
between  two  carbon  rods  immersed  in  the  oil 


TABLE  I.— Typical  Samples  of  Oil, 
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without  igniting  it,  but  the  oils  soon  become 
charred.  A small  piece  of  red-hot  iron  is 
made  quite  cool  when  thrown  into  any  of  these 
oils,  although  the  frequent  repetition  of  this 
experiment  on  a sample  of  oil  is  not  attended 
with  agreeable  odours.  In  the  case  of  heavy 
liquid  fuel,  “ astatki  ” (flashing  point  21 2°  F), 
this  experiment  may  be  repeated  with  perfect 
safety,  and  such  “residuum  ” may  be  carried 
and  used  on  board  a man-of-war  with  less 
danger  than  there  is  with  coal. 

The  proportion  of  the  more  volatile  con- 
stituents in  the  typical  samples  was  found  by 
fractional  distillation.  The  same  measured 
volume  of  oil  taken  in  every  case  was  equal 
to  that  of  1,000  grains  of  pure  water  at 
6o°  F.  This  was  heated  in  a glass  flask 


Fig.  1. 


(Fig.  1)  by  the  flame  of  a Bunsen  burner, 
shielded  from  draughts.  The  burner  and 
sandbath  are  not  shown  in  the  diagram.  One 
thermometer,  A,  was  kept  immersed  in  the 
oil,  the  other,  B,  gave  the  temperature  of  the 
vapour  at  the  neck  of  the  flask  opposite  the 
exit-tube  leading  to  the  condenser.  The  dis- 
tillate, as  it  condensed,  trickled  from  the  glass 
tube  and  was  allowed  to  drop  into  the  gra- 
duated vessel.  The  temperature  of  the  liquid 
was  noted  when  boiling  commenced  vigor- 
ously, and  the  indications  of  both  thermo- 


meters observed  when  the  first  drop  dis- 
tilled over.  The  distillation  took  place  in 
steps  or  stages,  and  it  was  found  necessary 
to  increase  the  heat  by  making  the  flame 
slightly  larger  when  distillation  ceased  at 
any  one  temperature.  Sometimes  the  rise 
in  temperature  took  place  rapidly  from  one 
stage  to  the  next ; at  others,  the  changes  were 
slow  and  gradual.  I have  endeavoured  to 
represent  this  (Fig.  2)  by  the  steepness  of  the 
curves,  for  these  steps,  joining  the  points  in 
each  step.  The  difference  between  the  indi- 
cations on  the  two  thermometers,  due  to  the 
cooling  and  condensation  of  the  vapour  on 
the  bulb  of  B,  depend  on  the  size  and  shape 
of  the  flask,  and  the  heating  flame.  This 
difference  becomes  less  and  less  as  the 
temperature  increases. 

Four  sets  of  readings  (Table  II.)  will  serve 
to  interpret  the  curves  (Fig.  2,  p.  497). 

A glance  at  the  curve  for  American  “ Water- 
white”  shows  that  this  oil  distils  over  within 
a limited  range  of  temperature,  when  compared 
with  that  for  other  samples  of  kerosene.  The 
explanation  is  obvious.  Any  substance  of 
simple  constitution,  pure  water  say,  would 
nearly  all  be  distilled  over  at  the  same 
temperature,  ioo°  C.,  provided  the  pressure 
remained  the  same  throughout.  Such  a 
process  would  be  represented  by  a vertical 
straight  line.  “ Water- white  ” oil  approaches 
more  closely  to  this  than  the  other  oils  ; and 
Mr.  Boverton  Redwood  has  pointed  out  that, 
at  the  refineries,  the  first  and  last  portions 
which  distil  over — technically  known  as  the 
“tops  and  bottoms  ”— are  rejected  from 
“ Water- white,”  so  that  this  oil  contains 
fewer  hydrocarbons,  and  is,  consequently,  of 
more  uniform  composition  and  simpler  con- 
stitution than  the  usual  run  of  ordinary 
kerosene  oils.  The  same  remark  applies  to 
the  Lighthouse  oil.  Obviously,  the  oils 
marked  “ Trinity  House”  and  “Lighthouse” 
are  one  and  the  same.  They  agree  in 
specific  gravity,  flashing-point,  and  appear, 
ance.  Moreover,  the  fractional  distillation 
proves  them  to  be  made  up  of  hydrocarbons 
having  the  same  boiling  point.  This  conclu- 
sion is  abundantly  proved  by  further  exami- 
nation. The  R VIII.  sample  of  this  oil  is  of  a 
straw  colour ; the  others  are  quite  clear ; and 
all  fulfil  the  Trinity  House  conditions.  Their 
specific  gravity  is  above  '8 10  ; flashing-point 
is  well  above  1250  F.,  being  1520  F. ; and  they 
would  evidently  distil  between  15 o°  C.  and 
300°  C.  Since,  in  one  case,  90  per  cent,  dis- 
tilled under  270°  C.,  we  did  not  venture  to 
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TABLE  II.— FRACTIONAL  DISTILLATION. 


Sample  R I.  American  “ Water- White.” 


A 

Temperature 

of 

Liquid. 

B 

Temperature  of 
Vapour 

opposite  exit-tube. 

Remarks. 

Per-centage 
distilled  at  each 
temperature. 

Deg.  C. 
IOO 

Deg.  C. 

Gas  evolved. 

120 — I40 

.. 

,,  ,,  rapidly. 

T 

0 

. . 

Boiled. 

162—172 

.. 

,,  vigorously. 

175 

no 

First  drop  distilled. 

176 

145 

Distilled  regularly. 

1 80 

148 

A constant,  distillation  stopped,  B fell  to  130° 

181 

151 

on  increasing  flame. 

A slow,  B rapid  rise 

3 

183 

l6l 

,,  ,,  to  16 1 °,  then  constant 

5 

186 

165 

3 

188 

171 

,,  , B faster 

4 

191 

174 

Fairly  slow 

4 

193 

176 

>»  »>  * 

3 

196 

1/9 

>)  y y 

5 

197 

l8l 

»»  >>  

3-5 

200 

183 

4*5 

202 

186 

Distillation  stopped,  so  increased  heat  

2*5 

208 

188 

A fairly  rapid,  B slow  

6-5 

210 

188 

B constant  

S 

211 

197 

Distillation  stopped,  flame  raised  

5 

215 

200 

Slow  distillation 

2 

Time,  about  three  hours. 

50 

R VIII.  Broxburn  Lighthouse  Oil. 


Time 

(minutes). 

A 

Temperature 

of 

Liquid. 

B 

J Temperature  of 
| Vapour  oppo- 
site exit  tube. 

• 

Remarks. 

Per-centage 
distilled 
at  each 
temperature. 

Deg.  C. 
IIO 

Deg.  C. 

Gas  evolved. 

12 

170 

, , 

Boiled. 

# . 

200 

. . 

, , vigorously. 

20 

214 

140 

First  drop  distilled,  A slow,  B rapid 

i*5 

5 

216 

190 

yy  yy  yy  d • . • • 

IO 

219 

196 

j A slow,  B fast  to  196°,  and  then  constant,  urged  \ 
( flame  when  temperature  falling  / 

4 

l8 

223 

205 

A slow,  B fast  to  205°,  and  then  constant  .... 

6 

15 

226 

2 1 1 

A slow,  B fast  to  2110,  ,,  

6-q 

6 

232 

224 

,,  ,,  2210,  and  slow  

17 

10 

24O 

232 

Both  slowly  rising 

15 

7 

249 

242 

1 1 

5 

255 

250 

10 

7 

264 

260 

yy  yy  yy  

10 

6 

274 

270 

>>  >>  >>  

9 

101 

lime,  1 hour,  41  minutes. 

90 

40 
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Sample  P III.  Lighthouse  Oil. 


A 

Temperature 

of 

Liquid. 

B 

Temperature  of 
Vapour 

opposite  exit  tubes. 

Remarks. 

Per-centage 
distilled  at 
each  temperature. 

Deg.  C. 
128 — 130 

Deg.  C. 

Gas  bubbles  evolved  very  slowly. 

136—138 

„ „ „ very  rapidly. 

160 — 162 

Boiled. 

190 — 192 

,,  vigorously. 

209 

A constant  for  few  minutes,  B rising. 

2 1 1 

120 

First  drop  distilled. 

2 1 1 — 214 

120— 195 

A nearly  constant,  B rose  rapidly  

4’5 

214—218 

195—202 

,,  temperature  slow,  distilled  fast  

4*5 

218—222 

202 — 208 

yy  yy  yy  yy  yy  

7 

222—225 

208 — 213 

yy  yy  yy  yy  y 

5 

225 — 227 

213 — 216 

„ „ » „ slowly 

4 

228—230 

217—218 

A constant,  B falling,  so  increased  flame  , 

4 

233-235 

221 — 223 

Temperature  constant,  distilled  fast  

10 

235—237 

223 

j A slowly  rising,  B constant,  falling  | 

{ increased  flame,  distilled  slowly j 

3 

237— 24O 

223-225 

Very  slowly,  distilled  moderately  

5 

243 

226 — 230 

,,  ,,  and  constant  

6 

Time,  about  three  hours. 

56 

P IV.  Trinity  House  Oil. 


A 

Temperature 

of 

Liquid. 

B 

Temperature  of 
Vapour 

opposite  exit  tubes. 

Remarks. 

Per-centage 
distilled  at 
each  temperature. 

Deg.  C. 

125— 127 

Deg.  C. 

Gas  evolved  slowly. 

143 

164 — 166 

• * 

„ „ rapidly. 

Boiled. 

193-195 
2 1 1 

x35 

,,  vigorously. 

First  drop  distilled. 

2 1 1 — 2l6 

135—195 

A constant,  B rising  rapidly  

4*5 

216 — 219 

192—202 

,,  ,,  ,,  distilled  fast  

4 

219— 221 

202 — 205 

A rising  slowly  

2 

221 — 225 

205 — 209  1 

,,  ,,  distilled  fast  

IO 

226 — 229 

209 

A glow,  B constant,  distilled  moderately 

5’5 

229—232 

209— 21 1 

232—234 

211 

2*5 

234—236 

211 — 214 

( B varying,  falling  

( ,,  increase  flame 

• ) 
- j 

5 

236-239 

214— 221 

,,  B fast  to  2210  and  constant 

4'5 

241 

221 

( A rising,  B constant,  distilled  moderately  . . . 
\ increased  flame,  and  B rose  rather  rapidly  . 

* ) 1 
• j! 

3*5 

243 

228 — 230 

Distilled  fast  , 

j 

Time,  about  2 hours  30  minutes. 

54 
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push  the  evaporation  further,  for  fear  of  break- 
ing the  flask. 

The  other  kerosene  oils  contain  hydro- 
carbons, driven  off  almost  continuously  above 
the  boiling  point.  Still,  each  sample  has  its 
marked  characteristic,  shown  by  the  stages  at 
which  its  various  constituents  come  off  and 
distil  over. 

Thus  “ Royal  Daylight,”  the  ordinary  lamp 
oil  supplied  by  the  Anglo-American  Oil  Com- 


pany, distils  off  gradually  through  a very  wide 
range  of  temperature.  It  boils  at  140°  C.  and 
begins  to  distil  about  160°  C.  (liquid),  at  236°  C . 
only  35  per  cent,  is  distilled,  at  300°  C.  only  76 
per  cent.,  at  340°  C.,  82  per  cent.,  and  the 
amount  fell  off  when  the  thermometer  reading 
reached  the  limit  of  358°  C.  Several  other 
samples  of  this  brand  gave  similar  results  up 
to  230°  C.,  only  one  being  urged  to  the  ex- 
treme temperature  indicated.  The  amount 


Fig.  2. 


per  Cent 


100°  110°  120°  130°  140°  150°  160°  170’  130°  190°  200°  210°  220’  230°  240°  250°  260°  270  C. 

Temperature  C° 

Fractional  Distillation  Curves. 


that  distils  at  any  one  temperature  varies  , 
slightly  with  the  rate  of  heating. 

The  intermediate  oils,  as  seen  by  the  curves 
(Fig.  2),  yield  only  small  per-centages  of 
distillate,  within  the  observed  limits  of  tem- 
perature. 

It  was  proposed  to  try  another  method  of 
testing  whether  these  oils  contain  appreciable 
quantities  of  volatile  constituents. 

Evaporation. 

We  found  the  loss  of  weight  in  the  heavy  oils 
by  prolonged  heating  at  low  temperatures, 
whilst  the  oils  are  exposed  to  the  air  and 
allowed  to  evaporate  freely.  A known  weight 
of  oil  was  taken  in  shallow  platinum  and  nickel 


dishes,  each  about  three  inches  across  the 
top,  and  gently  heated  on  a sand-bath  by  the 
very  small  steady  flame  of  a Bunsen  burner,  sup- 
plied by  coal  gas  at  constant  pressure.  Evapo- 
ration was  encouraged  in  this  way  for  an  hour 
and  a half,  the  temperature  of  the  oil  being 
kept  constant.  The  flame  was  removed,  and 
the  oil  weighed  after  it  had  cooled  on  the  sand- 
bath. 

Green  oil  and  lubricating  oil  were  also 
evaporated  on  a steam-bath  during  three  hours 
and  when  cold  the  loss  in  weight  was  noted. 

The  coal  tar  oils  do  not  appear  to  have  any 
effect  on  litmus  paper,  pointing  to  the  absence 
of  ammoniacal  vapours. 

The  proportion  of  volatile  constituents  pre- 
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TABLE  III.— Oil  Evaporation. 


Name  of  Sample. 

Specific 
Gravity 
at  60P  F. 
d5-5°  C.) 

Weight 

taken. 

(Grammes.) 

Constant 

Temperature. 

(Centigrade.) 

Time  of 
Evapora- 
tion. 
(Hours.) 

Per-centage 

Loss. 

Total 

Per-centage 
Loss  in  Three 
Hours. 

Degrees. 

Per  Cent. 

Green  Oil  

IIIO 

4I-7650 

40  to  45 

i*5 

o-6i  1 

l 

2-46 

•• 

•• 

65  to  75 

i'5 

1-85  J 

•• 

59'6738 

Steam  Bath  (95) 

3 

4'45 

4-45 

Intermediate  \ 

Shale  Oil  . . j 

•846 

42-4223 

40  to  45 

i-5 

I " 1 2 \ 

3-57 

•• 

•• 

65  to  75 

i-5 

2*45  * 

Lubricating  Oil.. 

•854 

42-2200 

40  to  45 

i-5 

i-oo  ) 

f 

2-96 

(A.) 

•• 

•• 

60  to  65 

i-5 

1-96  j 

•• 

22-6003 

Steam  Bath  (95) 

3 

12-42 

12-42 

Broxburn  Light-  \ 

-8ll 

43-8363 

40  to  45 

1*5 

1-63  ) 

house  Oil  . . ) 

6-95 

• • 

• * 

60  to  65 

i'S 

5-27  I 

sent  in  the  samples,  as  indicated  by  their 
evaporation,  are  tabulated  : — 

These  figures  show  that  ventilation  of  oil  j 
tanks  is  desirable,  at  any  rate  when  exposed  to 
tropical  temperatures. 

Captain  Carmichael  states*  that  in  Peru  the 
oil  residuum  used  as  fuel  does  not  appear  to 
give  off  any  gas,  and  is  stored  in  large  tanks — 
one  holds  37,000  barrels  of  oil-left  open  and 
exposed  to  the  air  without  suffering  any  de-  ! 
terioration  or  perceptible  evaporation.  Owing 
to  the  Arctic  current,  the  temperature  is  never 
higher  than  78°  F.  along  the  coast  of  Peru. 
Such  a climate  is  well  adapted  for  oil,  of 
which  there  is  an  abundant  supply.  Important 
oil  centres  are  now  being  opened  up  on  the 
West  Coast  of  South  America,  where  oil  can  be 
put  into  ships  alongside  the  wells  at  £1  per  ton , 
and  the  steamships  of  the  Chilian  Company 
use  upwards  of  100,000  tons  a year. 

Pressure  of  Petroleum  Vapour. 

With  this  definite  information  as  to  the 
volatile  nature  of  these  samples  of  oil,  the 
next  series  of  experiments  were  undertaken 


* See  paper  on  “ Liquid  Fuel  in  Ocean  Steamers,”  before 
the  Shipmasters’  Society  of  London,  Feb.  13,  and  published 
n the  Shipping  Gazette  and  Lloyd's  List,  of  Feb.  19,  1891. 


to  determine  the  pressure*  of  the  petroleum 
vapours  at  different  temperatures  below 
ioo°  C. 

The  apparatus  (Fig.  3)  used  to  measure  the 
Fig.  3. 


* I am  aware,  that,  in  the  petroleum  tester  of  Salleron  and 
Urbain,  the  vapour  pressure  is  observed,  and  the  flashing 
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Fig.  4. — Pressure  and  Temperature  of  Petroleum  Vapours. 


pressure  of  petroleum  vapours  below  ioo°  C., 
simply  consists  of  a barometer  tube,  thoroughly 
dried  inside,  and  filled  with  clean  mercury. 
About  two  cubic  centimetres  of  oil  is  intro- 
duced above  the  mercury  into  the  Torricellian 
vacuum  at  the  top  of  the  tube,  which  stands  in 
a long,  deep  trough  of  mercury.  The  water- 
bath  surrounding  the  upper  part  of  the  tube  is 
gradually  heated  by  steam  passed  into  it, 
whilst  a current  of  air  is  forced  into  the  bottom 
of  the  bath  and  allowed  to  bubble  up,  thus 
causing  a continuous  circulation,  and  main- 
taining the  temperature  of  the  bath  fairly 
uniform  throughout. 

Before  heating  the  water,  its  temperature 

point  deduced  therefrom  ; but  the  relation  between  these  is 
not  found  to  be  sufficiently  definite,  exact,  or  satisfactory 
even  in  ordinary  rough  approximations  for  commercial 
purposes. 


and  that  of  the  room  is  noted,  as  well  as  the 
heights  of  the  mercury  in  the  tube  and  in  the 
standard  barometer  close  by.  The  water  bath 
was  heated  very  gradually,  and  the  difference 
of  level  between  the  surface  of  the  mercury  in 
trough  and  tube  was  observed  at  the  same 
time  as  the  temperatures.  Numerous  heating 
and  cooling  readings  were  taken  with  each 
sample  of  oil,  and,  as  a check  on  the  best 
rate  of  heating,  the  bath  was  frequently  kept 
at  the  same  temperature  for  two  or  three 
minutes,  to  see  whether  the  oil  had  at  first 
attained  its  full  pressure  corresponding  to  the 
temperature  indicated  by  the  thermometer  in 
the  bath. 

The  observed  heights  of  the  mercury  in  the 
standard  barometer,  and  in  the  tube  containing 
the  petroleum  vapour,  were  reduced  to  what 
they  would  be  at  o°  C.,  the  parts  of  the  tube 
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in  and  out  of  the  bath  being  taken  separately. 
The  pressure  of  the  mercury  vapour  in  the 
tube  was  neglected,  besides  it  would  be  prac- 
tically the  same  in  every  case. 

The  difference  between  the  corrected  heights 
of  mercury  in  the  tube  and  standard  barometer 
was  taken  as  a measure  of  the  pressure  with 
which  the  petroleum  vapour  pushed  down  the 
mercury  column.  These  corrected  pressures 
were  plotted  with  the  corresponding  tempera- 
tures on  squared  paper,  and  give  the  curves 
(Fig.  4,  p.  499). 

That  of  water  vapour  is  shown  merely  for 
the  sake  of  comparison. 

The  regularity  of  these  curves  is  striking. 

Within  this  range  of  temperature  “ Royal 
Daylight”  and  “American  Ordinary”  practi- 
cally agree,  and  give  higher  pressures  than 
any  of  the  other  samples  of  kerosene.  It 
would  appear  from  these  curves,  considered 
along  with  those  from  the  fractional  distilla- 
tion, that  the  more  volatile  constituents  in 
these  two  samples  of  oil  are  the  same — that  is 
to  say,  the  “tops”  are  the  same  in  both. 
* ‘Tea  Rose”  closely  agrees  with  the  “Russian 
Ordinary,”  but  contains  a larger  proportion  of 
the  light  products.  On  the  other  hand  ‘ ‘ Water- 
white”  is  quite  distinct  in  its  character  from 
the  other  samples  of  kerosene,  and  comes 
nearer  that  of  the  “Lighthouse  Oils,”  which, 
however,  give  very  much  lower  pressures,  only 
^th  of  an  atmosphere  when  heated  up  to 
950  C.  in  a vacuum. 

The  pressure  of  water  vapour  is  much  higher 
than  any  of  these  oils  give. 

Measurement  of  the  Pressure  of 
Petroleum  Vapours  at  Temperatures 
above  100°  C. 

In  proceeding  to  investigate  the  pressure  of 
oil  vapours  at  temperatures  above  ioo°  C.,  we 
met  with  some  difficulty,  owing  to  the  leakage 
at  joints.  This  vapour  oozed  through  ordinary 
leather  washers  which  had  been  soaked  in  oil 
before  being  screwed  tightly  into  the  joints, 
and  the  leather  was  reduced  to  a brittle  cinder. 
Asbestos  and  red  lead  were  tried  in  vain,  but 
at  last  it  was  found  that  fine  linseed  meal, 
mixed  with  boiling  water,  made  an  effective 
poultice  for  the  joints,  and  when  dry  succeeded, 
with  good  metal  fittings,  in  stopping  the  petro- 
leum vapour  for  a time.  These  preliminary 
tests  were  made  with  a Marcet’s  boiler,  such 
as  I had  frequently  used  to  test  the  pressure 
of  steam  at  temperatures  above  ioo°  C.  This 
apparatus  came  to  grief  in  the  hands  of  the 
brazier.  Afterwards  a Papin’s  digester  was 


fitted,  as  in  Fig.  5,  with  a mercurial  pressure 
gauge.  The  boiler  is  of  copper,  with  three 
holes  in  the  lid.  One  was  ground  to  fit  tightly  a 
conical  plug,  supposed  to  act  as  a loaded  safety 
valve ; another  served  for  the  thermometer,  with 
spaces  turned  out  for  packing;  and  into  the 
third  was  soldered  a brass  tube.  A piece  of 
lead  pipe  sloping  upwards  for  a length  of  about 
two  feet  at  first,  connects  the  boiler  to  the  mer- 
curial pressure-gauge.  This  simply  consists 
of  a strong  glass  bottle  with  tight-fitting  corks, 
tied  down  and  covered  over  to  make  them  per- 
fectly gas  tight.  The  gaugetube  was  fixed  to 
a wooden  upright  carrying  a graduated  scale. 
During  all  the  experiments  the  lead  tube  re- 


Fig.  5. 


mained  quite  cool,  even  when  the  vapour  in 
the  boiler  was  above  195 0 C.  Any  traces  of 
vapour  that  passed  into  the  brass  tube  were 
condensed,  and  dropping  back  into  the  boiler, 
made  a frying  or  roasting  noise,  accompanied 
by  a momentary  but  rapid  rise  in  both  the 
temperature  and  pressure. 

The  boiler  would  hold  over  a pint,  but  less 
than  the  half-full  of  it  was  taken.  All  the 
joints  were  soldered,  except  that  at  the  ther- 
mometer, which  invariably  gave  way,  and 
caused  leakage,  which,  although  impercep- 
tible, was  accompanied  with  fall  of  pressure 
and  temperature.  In  some  cases  this  was 
only  detected  by  the  curves  from  the  reduced 
readings.  In  all,  about  three  weeks  was 
spent  with  this  apparatus,  without  any  reliable 
results. 

The  last  and  simplest  arrangement  adopted 
consists  of  a piece  of  graduated  glass  tube, 
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bent  into  U shape,  with  a bulb  blown  on  the 
end,  as  shown  in  Fig.  6.  The  graduated  tube 
is  about  a yard  long,  and  5 millimetres  bore. 
The  bulb  is  elongated  egg-shaped,  of  30  cubic 
centimetres  capacity,  average  diameter  30 
millimetres,  and  length  40  millimetres.  Having 
thoroughly  cleaned  and  dried  the  bulb,  it  was 
filled  with  mercury,  and  7 cubic  centimetres  of 
the  oil  was  introduced  in  every  case,  occupy- 
ing about  one-fourth  of  the  bulb.  The  quantity 


Fig.  6. 


of  mercury  was  adjusted  to  stand  at  the  same 
level  in  the  bulb  and  tube  when  put  into  the 
bath  of  glycerine.  The  height  of  the  standard 
barometer  was  observed,  and  the  temperature 
of  the  room  and  bath  noted.  This  bath  was 
gradually  heated  by  a Bunsen  burner,  and 
stirred  with  a current  of  air,  which  kept  the 
whole  mass  of  glycerine  at  a uniform  tempera- 
ture. As  the  temperature  of  the  glass  rose, 
the  glass  bulb  and  tube  were  first  heated  and 
expanded ; after  a certain  interval  of  time, 
the  mercury  and  oil  took  up  the  same  tempera- 
ture, and  expanded  accordingly.  Thus,  the 


apparent  rise  of  mercury  in  the  tube  was  the 
net  result  of  the  expansion  of  the  oil  and 
mercury  diminished  by  the  expansion  of 
the  glass.  This  was  found  to  be  0^5  milli- 
metre for  every  i°  C.  rise  in  temperature. 
The  co-efficient  of  expansion  of  mercury  is 
0 ‘0001 8,  and  that  of  petroleum  varies 
from  -0007  to  *0006  for  18  C.  Allow- 
ance could  thus  be  made  for  the  rise  of 
the  mercury  due  to  liquid  expansion,  apart 
from  vapour  pressure.  As  the  bath  was 
gradually  heated,  the  difference  of  level  of  the 
mercury  in  the  tube  and  bulb  was  observed, 
and  the  corresponding  temperature  of  the 
bath.  Before  taking  a reading,  the  bath  was 
kept  at  the  same  temperature  for  some  time, 
and  readings  were  taken  every  50  C.  Taking 
the  mean  temperature  of  the  mercury,  the 
observed  height  was  reduced  to  what  it  would 
be  at  o°  C.  The  next  difficulty  was  to  correct 
for  the  rise  of  mercury  in  tube,  due  to  the 
change  in  volume  of  the  oil  in  passing  from 
the  liquid  to  vapour.  On  this  account  the 
rise  of  mercury  was  noted,  and  many  readings 
taken  in  each  case  long  before  a single  bubble 
of  oil -vapour  was  formed.  The  greatest 
change  in  level  of  the  mercury  in  the  bulb  was 
due  to  the  increased  volume  of  oil  and  vapour, 
and  varied  from  16  to  18  millimetres,  corres- 
ponding to  a change  of  level  of  mercury  in 
the  tube  of  840  millimetres.  The  range  was 
mostly  limited  by  the  length  of  our  graduated 
tube,  but  we  did  not  care  to  push  the 
glycerine  much  above  200°  C. 

In  order  to  verify  our  work,  we  tried  water,  and 
obtained  the  curve  shown  in  Fig.  7 (p.502), 
which,  above  ioo°  C.,  practically  coincides  with 
that  obtained  by  plotting  Regnault’s  figures. 
Thus  encouraged,  and,  by  numerous  experi- 
ments, in  taking  oft-repeated  heating  and  cool- 
ing readings  for  every  sample  of  the  kerosene 
and  some  heavy  oils,  we  obtained  the  results 
which,  when  reducedandcorrected,  as  indicated 
above,  and  plotted  on  squared  paper,  give  the 
curves  in  Fig.  7.  These  are  at  least  compara- 
tive results,  the  same  quantity  of  every  oil 
being  used,  and  subjected  to  the  same  con- 
ditions. 

The  law  according  to  which  the  pressure 
of  petroleum  vapour  varies  with  temperature 
is  thus  represented  by  a perfectly  regular 
curve  for  each  oil.  Moreover,  the  relative 
steepness  of  these  curves  is  somewhat  similar 
to  that  obtained  by  fractional  distillation  curves 
of  these  oils.  The  petroleum  vapour  pressure 
is  seen  to  be  less  than  that  of  steam,  but 
gradually  approaching  it  as  the  oils  become 
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Fig.  7. —Pressure  and  Temperature  of  Petroleum  Vapours. 


■nore  volatile,  until,  in  the  case  of  the  petro- 
leum spirit  used  by  Mr.  Yarrow,  the  pressure 
(Fig.  8,  p.  503)  exceeds  that  of  steam. 

The  full  meaning  of  these  curves  will  be 
more  easily  grasped  after  we  have  con- 
sidered the  action  in  the  common  petroleum 
engine. 

I must  here  take  this  opportunity  to  express 
my  hearty  thanks  to  my  colleague,  Professor 
Frank  Clowes,  D.  SC. , andhis  assistants  Messrs. 
Coleman  and  Rigby,  for  many  valuable  sugges- 
tions, whilst  Mr.  T.  H.  Adams,  senior  scholar 
in  the  chemical  department  of  University 


I College,  Nottingham,  took  for  me  many  of 
j the  numerous  and  tedious  sets  of  readings 
i represented  by  the  curves.  Some  of  my  second 
J year  engineering  students,  notably  Messrs, 
j Medley,  Hamlyn  and  Addyman,  also  gave  me 
I zealous  help  in  preparing  many  of  the  large 
diagrams  you  see  on  the  walls  to-night. 

The  first  icse  of  Jetr oleum  in  Jr i me  motors 
is  as  a substitute  for  gas  in  the  internal  com- 
bustion engine.  Here  the  heat,  generated  by 
the  combustion  of  a mixture  of  oil  vapour  and 
air  inside  the  engine  cylinder,  is  used  directly 
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to  expand  the  products  of  combustion,  and  so 
drive  forward  the  piston. 

Priestman  Oil-engine. 

Just  as  the  Otto  gas-engine,  in  the  hands  of 
Messrs.  Crossley  Bros.,  in  this  country,  has 
been  developed  into  a reliable  and  useful  prime 
motor,  inspiring  public  confidence,  which 
had  been  shaken  by  the  Lenoir  failure,  so  to 
Messrs.  Priestman  Bros,  is  due  the  credit  of 
the  further  development  of  the  gas-engine  into 
the  common  oil-engine  which  has  now  estab- 
lished itself  as  a still  more  useful  and  popular 
prime  motor,  since  its  fuel— ordinary  burning 


j oil — is  to  be  had  in  every  country  village,  and 
the  engine  itself  can  be  looked  after  by  un- 
skilled hands. 

Its  record  has  been  so  satisfactory,  that  it 
even  excels  the  parent  gas-engine  in  replacing 
small  steam-engines,  and  it  is  to  be  found  doing 
good  work  efficiently  at  the  colliery,  mine,  and 
lighthouse  station. 

The  action  in  this  engine  can  be  readily 
explained  by  means  of  the  wall  - diagram. 

I The  oil  supply  requisite  for  a run  of  a day  or 
j two  is  contained  in  a reservoir,  or  closed  iron 
| vessel,  placed  inside  the  casting  forming  the 
foundation  of  the  engine.  In  case  of  a pro- 


Fig.  9.— Priestman’s  Oil  Supply  by  Gravitation. 


longed  run,  this  reservoir  may  be  replenished 
from  the  large  oil  tank  by  gravitation  as  in 
Fig.  9,  without  ever  stopping  the  engine. 
The  air-pipe  connecting  the  two  vessels  allows 
the  pressure  to  become  the  same  in  both,  and 
the  oil  flows  down  by  reason  of  the  “head,” 
or  difference  of  levels.  In  places  where  this 
is  inconvenient,  a hand-pump  (Fig.  10,  p.  504) 
may  be  used  to  force  the  oil  up  into  the  reservoir. 


Probably  the  most  ingenious  and  character- 
istic part  of  this  engine  is  the  vajoriser , or 
device  for  breaking  up  the  oil,  and  mixing  the 
incoming  air  with  it.  The  air  pump,  worked 
from  the  main  shaft,  forces  oil  into  the  reser- 
voir, and  sends  a stream  of  oil  and  of  com- 
pressed air  along  separate  tubes  to  the  spray 
maker.  The  oil  injected  through  this  inverted 
I nozzle  is  thoroughly  broken  up,  and  intimately 
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mixed  with  the  incoming  air  playing  upon  it. 
This  mixture  of  fine  spray  and  air  is  heated, 
and  completely  vaporised  by  the  hot  products 
of  combustion  led  round  this  vaporising 
chamber,  before  being  allowed  to  escape  by 
the  exhaust.  This  vapour,  thus  thoroughly 
mixed  with  air,  is  drawn  through  an  automatic 
suction  valve  into  the  engine  cylinder  by  the 
piston  in  its  forward  stroke. 


The  effect  of  this  sjray  - maker  will  be 
seen  by  the  actual  working  of  the  complete 
little  plant  which,  through  the  kindness  of 
Messrs.  Priestman  Bros.,  I have  on  the  table. 
There  is  a cock  here  in  the  air  tube  (which 
is  not,  of  course,  placed  in  the  air  tube 
of  the  engine),  so  that,  by  turning  off  the 
air,  I can  clearly  demonstrate  the  fact  that 
a flame  of  gas  has  no  effect  upon  the  oil  jet  in 


Fig.  lo. 


Priestman’ s Oil 

its  unbroken  condition.  Now,  I allow  the  air 
to  break  up  and  completely  spray  the  oil,  be- 
coming so  intimately  mixed  with  it,  that  the 
mixture  can  be  ignited,  and  burns  without 
further  heating.  (Experiment  shown.) 

This  mode  of  breaking  up  the  oil  prevents 
any  large  deposit  in  the  vaporising  chamber, 
which,  under  ordinary  care,  does  not  require 
cleaning  oftener  than  once  in  9 or  12 
months.  The  proportion  of  the  mixture 
allowed  into  the  vaporising  chamber,  as 
well  as  the  quantity  ol  cold  air  to  mix 
with  it,  are  controlled  by  a governor  driven 
directly  from  the  crank  shaft.  The  mode  of 
governing  consists  in  reducing  the  strength 
of  the  charge  admitted  into  the  cylinder. 
There  always  being  a proper  mixture  of  gas 
and  air,  the  engine  never  misses  an  explosion. 
(This  was  shown  by  a set  of  cards.) 

The  cycle  of  operations  in  this  engine  cylin- 
der is  that  of  Beau  de  Rochas,  the  same  as  in 
the  well  known  Otto  gas-engine. 

After  the  charge  of  oil  vapour  and  air  is 
drawn  into  the  engine  cylinder,  it  is  com- 
pressed by  the  piston  during  the  return  stroke. 
Here  a certain  small  fraction  of  the  heavier 


Supply  by  Pump. 

constituents  of  the  oil  undoubtedly  are  con- 
densed on  the  cold  part  of  the  cylinder  walls, 
and  go  to  keep  the  cylinder  moist  and  well 
lubricated,  whilst  a larger  proportion  is  evapo- 
rated and  burned  during  the  explosion  or 
working  stroke.  In  the  latest  design  the 
petroleum  vapour  is  more  thoroughly  mixed 
with  cold  air,  allowing  a higher  compression 
of  the  charge  before  firing,  and  thus  obtain- 
ing a corresponding  increase  of  power. 

The  compressed  charge  is  fired  at  the  proper 
moment  by  the  side  shaft  closing  the  battery 
circuit  of  an  induction  coil,  and  thereby  caus- 
ing a spark  to  play  between  the  points  of  two 
platinum  wires  insulated  by  porcelain  in  the 
igniting  plug  screwed  into  the  end  of  the 
engine  cylinder.  I have  examined  this  ignit- 
ing plug  (plug  shown)  and  its  porcelain  insu- 
lators after  a long  day’s  run  with  ordinary 
lamp  oil,  and  in  every  case  they  have  been 
perfectly  clean,  without  the  slightest  secretion 
of  carbon. 

The  exhaust  valve,  a simple  T-shaped  mush- 
room, is  held  against  its  seating  by  spiral 
springs,  and  is  opened  inwards  to  the  cylinder 
by  a lever  worked  by  the  side-shaft.  |The 
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burnt  products  escape  around  the  vaporiser, 
so  that  their  heat,  which  would  otherwise  be 
rejected  and  lost,  is  utilised  in  aiding  the  con- 
version of  the  incoming  oil-spray  into  vapour. 
We  have  in  this  a most  useful  and  important 
application  of  the  regenerator. 


Fig.  11. 


Priestman’s  Oil  Engine  Diagram. 


The  indicator  diagram,  Fig.  11,  from  a 
nominal5horse-powerengine,  cylinder  8£inches 
diameter  and  12-inch  stroke,  shows  the  com- 
pression before  ignition  33  lb.  per  square  inch, 
and  the  mean  pressure  throughout  the  stroke 


54-4  lbs.  The  speed  was  180  revolutions  per 
minute,  the  air  pressure  10  lb.  per  square  inch, 
and  the  net  weight  on  fly  wheels  90  lb.,  giving 
7-06  brake  horse-power.  The  measured  oil  con- 
sumption comes  out  0*85  pint  of  Royal  Daylight 
per  brake  horse-power  per  hour.  Taking  the 
price  of  this  oil  delivered  in  bulk,  as  the 
j American  Oil  Company  are  now  doing,  5^d.  a 
i gallon,  the  cost  of  an  actual  brake  horse- 
power by  this  small  engine  is  less  than  a half- 
! penny  per  hour.  Large  engines  give  still 
j greater  economy. 

j The  set  of  indicator  cards  (Fig.  12)  were 
taken,  during  the  special  test  above  referred 
to,  on  a small  one-horse  power  engine,  having 
I diameter  of  cylinder  4^  inches,  and  piston 
stroke  12  inches.  The  capacity  of  the  com- 
| pression  space  of  the  explosion  chamber  is 
88  cubic  inches,  while  the  volume  represented 
by  one  stroke  of  the  piston  is  191  cubic  inches. 

The  proportion  of  air  in  each  explosive 
mixture  is  19 1 cubic  inches  with  *015  of  a cubic 
inch  of  oil.  The  approximate  temperature  of 
this  working  charge,  as  it  passes  into  the 
cylinder,  is  above  170°  F.  The  large  admixture 
of  air  keeps  nearly  all  the  petroleum  in  a state 
of  vapour  even  while  being  compressed,  as  the 
| curves  show  to  a very  considerable  extent. 


Fig.  12. 


Trinity  House  Oil. 

Speed,  213  revolutions  per  minute. 
Mean  pressure,  65  7 lb.  per  square 
inch 

Indicated  h.p.  = 3‘37- 
Brake  h.p.  =25. 

Oil  i'07  pint  per  actual  h.-p. 


Tea-rose  Oil. 

Speed,  186  revolutions  per  minute. 
Mean  pressure,  59’61b.  per  square 
inch. 

Indicated  h p.  = 

Brake  h.p.  = 2‘i. 

Oil  1 *2  pint  per  actual  h.p. 


Royal  Day  Light. 

Speed,  216  revolutions  per  minute. 
Mean  pressure,  61 ’2  lbs.  per  square  inch. 
Indicated  h.p.  ^ 3 18. 

Brake  h.p.  = 2'45. 

Oil,  1*09  pint  per  actual  h.p. 


Storrar’s  Scotch  Gas  Oil. 
Speed,  184  revolutions  per  minute. 
Mean  pressure,  52.6  lbs.  per  square 
inch. 

Indicated  h.p.  = 2.33. 

Brake  h p.  = rg2. 

Oil,  1*17  pint  per  actual  h.p. 


Diagrams  from  i h.-p.  Cylinder  4^'  x 12"  Stroke. 
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The  laws  of  these  compression  curves  show 
slight  condensation  as  compared  with  the  com- 
pression in  gas  engines.  This  is  obvious  when 
we  bear  in  mind  how  the  pressure  of  petroleum 
vapour  rises  far  more  rapidly  than  air,  whilst 
these  compression  curves  do  not  rise  nearly  so 
rapidly  as  in  some  gas-engines.  Of  course  the 
proportions  of  the  cylinder  and  compression 
chamber  also  affect  the  degree  of  compression. 

Remarkably  good  results  are  thus  obtained 
with  such  a heavy  oil  as  “Storrar’s  Scotch 
Gas-Oil,”  part  of  which  must  have  condensed, 
and  then  burned  again  during  the  expansion, 
when  the  temperature  increased  in  the  cylinder. 
Further,  the  “ Trinity  House  Oil,”  thus  mixed 
with  a large  proportion  of  air,  being  a more 


homogenous  oil  than  most  other  samples  of 
kerosene  (compare  curves  Fig.  2 and  12),  gives 
the  highest  mean  pressure,  since  its  vapour  is 
all  formed  rapidly  within  a limited  range  of 
temperature.  There  is  thus  high  explosion 
pressure,  whilst,  at  finish  of  the  three  hours 
trial  run,  the  temperature  of  the  jacket  water 
from  the  working  cylinder  was  comparatively 
low  in  every  trial. 

These  curves  indicate  good  combustion, 
and  consequently  it  was  to  be  expected  that 
the  igniting  plug  would  show  no  traces  what- 
ever of  deposit  after  each  run,  and  careful  ex- 
amination abundantly  proved  this  to  be  the 
case. 

This  small  engine,  in  two  runs  of  three  hours 


Fig.  13. 

Akroyd  Oil-Engine  Diagrams. 


Spring  Scale,  i-64th  ; speed,  216  revolutions  per  minute. 


each,  gives  an  average  of  2-5  actual  horse-power 
developed  from  the  Broxburn  Lighthouse  Oil 
without  any  undue  heating,  giving  a consump- 
of  1-07  pints  per  actual  horse-power  per  hour. 
Larger  engines,  as  shown  by  the  indicator, 
diagram  Fig.  11,  give  still  better  results  for 
electric  lighting  and  all  kinds  of  industrial 
work.  In  fact,  this  engine  invariably  receives 
an  excellent  character  for  its  steady  and  trust- 
worthy conduct,  proving  the  best  of  its  kind 
hitherto  in  the  market.  Mounted  on  wheels, 
it  becomes  useful  for  agricultural  and  many 
other  purposes. 


“ Akroyd  ” Oil-Engine. 

The  next  oil-engine  I wish  to  bring  under 
your  notice  is  the  invention  of  Mr.  Herbert 
Akroyd  Stuart,  of  Bletchley,  formerly  a junioi 
assistant  at  the  Finsbury  Technical  College,  in 
the  early  days  of  the  Mechanical  Engineering 
Department. 

The  novel  feature  of  this  engine  is  that  the 
ordinary  arrangements  for  firing  the  charge 
by  heated  tube,  flame  or  electric  spark,  which 
j have  been  found  so  troublesome  in  the  gas- 
1 engine,  are  dispensed  with  altogether,  and 
I much  heavier  oils  can  be  used  with  advantage. 
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whilst  the  working  parts  are  few  and  simple. 
A cartridge  or  combustion  chamber,  at  the  end 
of  the  cylinder,  provided  with  webs  giving  a large 
heating  surface,  is  heated  up  at  start,  and 
afterwards  its  temperature  is  adjusted  where 
necessary  by  an  air  current  allowed  to  pass 
round  it  by  natural  draught.  This  cartridge 
is  kept  red-hot  inside,  and  the  oil  injected 
into  compressed  and  heated  air  burns  readily. 
A comparatively  small  opening  leads  to  the 
compression  chamber  of  the  working  cylinder. 

The  air  and  exhaust  valve,  of  the  T-shaped 
mushroom  type,  are  seen  side  by  side  under- 
neath the  clearance  space,  so  that  some  of  the 
exhaust  heat  may  go  to  warm  up  the  incoming 
air. 

The  oil  cistern  is  fitted  in  the  base  of  the 
casting,  exposed  to  ordinary  atmospheric 
pressure,  and  the  oil  supply  can  easily  be 
replenished  at  any  time  during  a run,  by 
sliding  open  the  top  cover  and  pouring  in  the 
oil.  Every  charge  of  oil  is  drawn  from  this 
cistern,  and  forced  through  a thin  pipe  and 
simple  nozzle  into  the  combustion  chamber 
just  at  the  proper  moment  for  ignition — after 
the  hot  air  has  been  compressed,  and  the 
piston  is  on  the  return  stroke.  The  oil  supply 
can  be  adjusted  to  suit  the  load,  by  means  of 
a handle  which  varies  the  lift  of  the  pump- 
plunger. 

In  the  case  of  a 6 horse-power  engine  which 
1 tested  during  a preliminary  trial  run  of  about 
three  hours,  the  oil-pump  plunger  was  ^-inch 
diameter,  and  less  than  3-32-inch  lift,  giving 
about  *015  cubic  inch  of  oil  for  each  charge. 
It  would  at  first  sight  appear,  as  I thought, 
that,  by  working  this  pump  out  of  its  proper 
time,  the  pre-ignitions  produced  would  reverse 
the  engine ; but  I could  not  succeed  in  doing 
so,  and  the  only  evidence  of  my  repeated 
operations  and  attempts  to  do  so  seemed  to  be 
a little  rounding  of  the  corner  of  the  indicator 
•diagram  before  the  ignition,  showing  a higher 
compression  curve. 

The  engine  had  been  driving  the  shafting  and 
lathes  in  the  shop  all  the  morning.  I applied 
-a  friction  brake,  consisting  of  a leather  belt 
with  spring  balance  and  weights  hung  at  ends 
on  the  fly-wheels,  and  measured  the  quantity 
of  lubricating  oil  (the  fuel  used)  in  the  cistern 
before  and  after  a run  of  one  hour.  This 
oil,  of  specific  gravity  *854,  was  very  much 
like  the  Scotch  intermediate  shale  oil.  The 
little  governor  effectively  regulated  the  oil 
supply,  by  lifting  a valve,  and  allowing  the 
pump  to  force  the  charge  back  into  the  cistern 
instead  of  into  the  combustion  chamber  when 


the  speed  was  too  high.  By  using  a large  fl)  - 
wheel  and  high  speed  (216  revolutions  per 
minute),  the  regularity  of  running,  with  or- 
dinary Otto  cycle  of  operations — under  full  load 
and  then  light — was  much  better  than  I could 
have  expected.  In  order  to  secure  uniform 
speed  for  electric  lighting  purposes,  the  ten- 
dency is  in  this  direction,  and  as  I take  it, 
rightly  too,  to  use  larger  fly-wheels  on  gas- 
engines,  and  run  at  higher  speeds  than  here- 
tofore. 

The  brake  wheel  was  5 feet  4J  inches  in 
diameter,  the  net  weight  was  gradually  in- 
creased from  65  J lb.  to  70  lb.  and  71*5  lb.,  whilst 
indicator  diagrams  (Fig.  13,  p.  506)  were  taken, 
but,  unfortunately,  the  spring  available  was 
not  strong  enough  to  get  thoroughly  reliable 
curves.  The  average  brake  horse-power  came 
to  7-6  horse-power,  whilst  considerably  less 
than  7 pints  of  this  oil  was  used  in  one  hour. 
The  oil  consumption  thus  works  out  to  much 
less  than  a pint  per  brake  horse-power  per 
hour.  The  exhaust  was  perfectly  clean , show  - 
ing  complete  combustion,  and  this  could  not 
be  otherwise,  seeing  that  the  oil  was  injected 
into  a red-hot  chamber  filled  with  a supply  of 
compressed  air,  ample  to  furnish  the  necessary 
oxygen  for  combustion. 

The  action  in  the  engine  cylinder  is  here 
entirely  different  from  that  in  the  Priestman, 
inasmuch  as  there  is  an  excess  of  air  in  the 
cylinder,  and  this  is  compressed  before  the 
oil  is  injected.  Consequently,  the  combustion 
will  be  complete,  even  when  very  heavy  oils  of 
great  heating  power  are  used.  However, 
since  the  air  is  dry,  the  cylinder  requires  inde- 
pendent lubrication,  as  in  the  case  of  the  gas- 
engine. 

The  oil  consumption  of  this  engine,  when 
running  without  any  load,  is  of  some  import- 
ance from  a practical  standpoint.  I have 
ascertained  that  the  6 horse-power  running 
light,  uses  2\  gallons  in  10  hours  ; the  small 
one  in  the  show  rooms  here  in  London,  con- 
sumes one  gallon  of  oil  for  eight  hours’  run 
daily  ; and  a 3 horse-power  engine  driving  all 
the  shafting  for  about  ten  lathes  and  machine 
tools,  consumes  3J  gallons  during  12  hours’ 
running  light. 

Even  heavier  oils  might  almost  be  tried ; 
whilst  the  hot  water  from  the  water-jacket 
might  go  to  warm  up  the  oil,  and  keep  it  in  a 
sufficiently  fluid  state  fit  for  use. 

A glance  at  the  drawings  affords  evidence 
of  the  simplicity  of  the  construction. 

This  engine  is  now  being  made  by  the 
important  firm  of  Messrs.  Hornsby  and  Sons, 
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Grantham,  and  promises  well  to  contest  the 
field  with  the  Priestman. 

Knight  Oil-engine. 

I must  not  omit  to  mention  another  oi^ 
engine,  that  invented  by  Mr.  J.  H.  Knight,  of 
Farnham,  Surrey,  which  has  been  in  the 
market  for  several  years.  Here  the  vaporising 
chamber  is  placed  at  the  rear  of  the  cylinder, 
and  kept  hot  by  contact  with  the  burning  mix- 
ture in  the  cylinder.  The  firing  arrangement 
is  quite  novel  and  unique.  A pair  of  bellows, 
worked  by  the  engine,  makes  a flame  play  at 
the  proper  moment  on  a spiral  of  platinum 
wire  carried  by  a slide.  However,  for  out- door 
work,  when  exposed  to  the  winds  and  weather, 
the  ordinary  tube  ignition  is  found  better. 

The  engine  is  of  the  three-cycle  type,  like 
the  Griffin  gas-engine,  using  high  piston  speed, 
300  revolutions  per  minute,  with  a g"  stroke. 
The  ordinary  Russian  kerosene  oil  is  used,  and 
the  consumption  is  stated  to  be  only  a fraction 
of  a gallon  per  brake  horse-power  in  actual 
work. 

Yarrow  Spirit  Launch. 

The  use  of  petroleum,  instead  of  coals  and 
steam,  separately  as  fuel  and  evaporating 
agent,  is  illustrated  in  the  Yarrow  spirit 
launches. 

As  already  pointed  out,  owing  to  the  diffi- 
culty and  danger  in  transport  and  storage  of 
the  highly  volatile  spirit,  this  should  only  be 
used  in  the  evaporating  coil  and  engine 
cylinder,  condensed,  and  the  same  spirit 
used  over  and  over  again,  due  provision  being 
made  against  leakage,  which,  as  a matter  of 
fact,  is  very  small,  provided  everything  is  in 
proper  working  order.  This  spirit  gives  a higher 
pressure  than  steam  for  the  same  temperature 
(see  Fig.  8,  p.  503)  and  may  be  cooled,  by  its 
own  expansion  during  work,  through  a much 
wider  range.  It  can  be  readily  evaporated, 
and  hence  its  convenience  for  this  special  use. 

In  a 30  feet  launch,  having  a speed  of  8 
miles  an  hour,  the  oil  (‘^Tea-rose  ”)  consump- 
tion is  at  the  rate  of  1*5  gallon  an  hour.  These 
yachts  are  very  handy,  and  all  the  trouble  and 
inconvenience  of  coal  ashes,  dust,  &c.,  is  saved, 
and  they  can  be  started  at  a moment’s  notice. 
Besides  the  compact  arrangement  of  oil-tanks 
in  bow,  and  balancing  engine  in  stern,  leaves 
the  whole  midship  available  for  passengers. 

Sometimes  part  of  this  spirit  is  also  burned 
as  the  fuel,  but  ordinary  kerosene,  such  as 
“ Tea-rose  ” brand,  is  not  only  much  cheaper, 
but  has  also  greater  heating  power.  In  a 


special  experiment,  made  to  test  the  relative 
heating  values  of  “ Tea-rose  ” and  this  petro- 
leum spirit  of  specific  gravity  ’680,  both  fuels 
were  burnt  in  a Rippengille’s  stove;  and  the 
amount  of  heat  generated  was  measured  by  the 
weight  of  water  evaporated  by  each  fuel  during 
a trial  of  three  hours.  The  average  in  such 
trials  showed  an  evaporative  power  for  kerosene 
of  6‘38  lbs.  of  water  from  and  at  212°  F.  per  1 
lb.  of  oil,  and  that  for  the  spirit,  5*6  lb.  of 
water  per  lb.  of  fuel,  or  only  about  88  per  cent, 
that  of  the  kerosene,  both  fuels  being  burnt 
under  similar  conditions. 

This  arrangement  of  spirit  engine  is  well 
adapted  for  pleasure  yachts,  but  its  use  is  not 
recommended  for  torpedo  boats,  or  any  craft 
where  the  stoke-hole  is  closed  up,  for  fear  of 
an  accumulation  of  the  spirit.  Up  till  now, 
Messrs.  Yarrow  have  only  built  open  launches. 
Indicator  diagrams  from  the  little  3-cylinder 
engines  are  shown  on  the  wall. 

OlL-GAS. 

It  is  now  becoming  pretty  generally  recog- 
nised that  for  large  powers,  above  30  or  40  horse- 
power the  ordinary  vaporisers  in  petroleum  oil 
engines  are  difficult  and  troublesome  to  work 
with,  even  though  they  offer  special  facilities 
for  the  application  of  the  Stirling  regenerative 
principle  to  utilise  the  waste  heat  in  the  water- 
jacket  and  exhaust,  as  we  have  seen  in  small 
oil-engines. 

In  fact  for  large  engines  the  practical  plan 
obviously  is  to  convert  oil  into  gas  by  means  of 
a gas-producer.  Oil-gas,  when  cooled,  can  be 
used  with  great  economy  in  the  engine  cylinder. 

Further,  a very  decided  saving  in  fuel  may 
be  effected  by  this  combination  of  oil  gas  pro- 
ducer with  the  internal  combustion  engine,  in 
place  of  the  boiler  and  steam  engine,  in  many 
places  where  suitable  oil  is  cheap  or  plentiful, 
or  where  intermittent  work  is  required.  On 
the  other  hand,  more  heat  may  be  produced 
by  the  direct  combustion  of  liquid  fuel  with 
dry  steam  and  air,  than  by  first  converting  the 
oil  into  gas  before  using  it  as  a fuel.  This  is 
obvious,  when  we  bear  in  mind  that  it  is 
impossible  to  create  energy  by  any  round- 
about process,  however  mysterious  ; and  that 
there  is  necessarily  some  loss  in  all  methods 
of  gasifying  fuel. 

Oil-gas  is  now  generally  made  from  Scotch 
Intermediate  shale  oil,  partially  refined  petro- 
leum, mutton  fat,  waste  grease  drippings,  and 
such  like  heavy  oils  and  fats  that  are  not 
available  for  use  in  the  ordinary  oil-engine 
cylinder,  and  may  be  had  at  low  prices. 
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Such  heavy  liquid  is  passed  in  a thin  stream, 
usually  through  a syphon  pipe,  into  hot  quar- 
ters, where  it  is  vaporised  in  a retort  at  a 
cherry-red  heat,  which  decomposes  and  con- 
verts the  vapour  into  a “ fixed  ” or  permanent 
gas.  This  gas  is  then  allowed  to  pass  freely 
through  a wide  pipe  into  a hydraulic  main 
filled  with  water,  which  separates  the  tarry 
products,  and  after  further  washing  and  cool- 
ing, without  any  pressure  being  applied,  the 
oil-gas  is  led  to  the  gas-holder, Jj  where  it  is 
further  cooled  and  stored  ready  for  use.  The 
quality  of  the  gas,  and  the  number  of  cubic 
feet  obtained  per  gallon  of  oil,  depend  upon 
the  temperature  of  the  retort,  as  well  as  upon 
the  rate  at  which  the  oil  is  run  into  it.  In 
fact,  every  oil  requires  special  treatment  in 
order  to  give  the  best  and  largest  yield  of  gas. 

I must  protest  against  the  erroneous  idea  of 
oil-gas  being  made  by  air-gas  machines — 
air-carburetting  devices  which  use  highly 
volatile  gasoline,  benzoline,  and  petroleum 
spirit,  and  mix  the  vapour  that  arises  from 
them  with  atmospheric  air  by  means  of  a fan 
driven  by  weights,  like  a clock,  or  otherwise. 
This  spirit  (for  it  is  not  oil)  is  highly  inflam- 
mable and  dangerous.  It  is  not  gas  that  arises 
from  it,  but  vapour ; consequently,  like  all 
vapour,  it  condenses  again  at  moderately  low 
temperatures  when  subjected  to  pressure  ; be- 
sides, it  explodes  and  causes  serious  mischief 
when  least  expected.  1 do  not  recommend  the 
use  of  such  a carburetter  with  gas-engines. 

On  the  other  hand,  gas-oil  made  by  splitting 
up  by  heat  intermediate  shale  oil  and  the  like 
oils,  into  a real  and  fixed  gas,  does  not  con- 
dense again  appreciably  at  the  coldest  tem- 
perature in  winter.  Real  oil-gas  does  not 
possess  the  dangerous  and  troublesome  quali- 
ties above  referred  to.  Moreover,  in  case  it 
escapes  from  a leaky  pipe,  it  can  at  once  be 
detected  by  its  strong  smell,  like  coal  gas. 

In  this  respect  oil-gas  is  superior  to  water, 
gas,  which  is  scarcely  perceptible  by  its  smell, 
and  in  consequently  requires  to  be  odorised  ; 
otherwise,  water  gas  will  by  degrees  imper- 
ceptibly overpower  and  poison  those  inhaling 
it,  due  to  the  presence  of  carbonic  oxide. 

Oil-gas,  then,  is  a safe,  rich,  permanent  gas 
made  from  petroleum  oil,  and  burned  with 
excellent  results  in  the  gas-engine  cylinder. 

Mansfield  Oil-Gas  Procucer. 

The  Mansfield  oil-gas  producer,  of  which 
sectional  drawing  is  shown  on  the  wall,  is  one 
of  the  oldest,  simplest,  and  most  extensively 
used  apparatus  of  its  kind. 


The  oil  or  melted  fat  is  allowed  to  trickle 
down  from  the  oil-cistern  through  the  syphon 
bend  into  the  pipe  leading  into  the  retort.  In 
this  pipe  the  oil  is  vapourised,  and  this,  at 
still  higher  temperatures  (cherry-red  heat)  in 
the  retort,  becomes  thoroughly  split  up,  and 
converted  into  a “fixed”  or  permanent  gas, 
which  escapes  through  the  large  bonnet  into 
the  downpipe,  to  the  hydraulic  main,  where  it 
is  washed  and  cooled  under  ordinary  pressure. 
It  is  most  important  that  the  least  possible  re- 
sistance be  offered  to  the  gas  as  it  leaves  the 
retort,  and  until  it  is  washed  and  cooled. 
After  that  it  can  be  stored  in  a gas  holder 
ready  for  use  in  the  gas-engine  cylinder. 

Any  of  the  Scotch  intermediate  shale  oils, 
varying  in  specific  gravity  from  *840  to  '865, 
may  be  readily  converted  into  a rich  permanent 
gas  by  means  of  this  producer.  The  price  of 
the  intermediate  shale  oil  mostly  employed  is 
per  ton  at  the  Scotch  oil  works. 

In  ordinary  working,  the  yield  is  100  cubic 
feet  of  gas  per  gallon ; and  the  Crossley  en- 
gine consumes  9 cubic  feet  per  hour  per  actual 
horse-power.  The  strong,  rich  gas  is  found 
to  be  sufficiently  mixed  with  air  for  practically 
complete  combustion,  by  simply  admitting 
one-third  the  quantity  of  it  that  is  usually 
admitted  of  coal  gas.  In  Australia  the  squatter 
has  mutton  fat  and  dripping  plentiful,  and 
and  this  is  readily  converted  into  gas  which 
gives  excellent  results  in  the  Crossley  “ Otto 
gas-engine. 

Keith  Oil-gas  Producer. 

For  larger  installations,  such  as  on  Ailsa 
Craig  rock,  Firth  of  Clyde,  and  Langness 
Point,  Isle  of  Man,  we  find  the  producer  and 
complete  arrangements  of  Mr.  James  Keith 
more  applicable.  The  working  model  here  on 
the  table  will  readily  enable  you  to  understand 
this  producer,  of  which  you  will  find  complete 
drawings  and  details  in  the  paper  read  by  Mr. 
David  Alan  Stevenson,  before  the  Institution 
of  Civil  Engineers*.  This  working  model, 
containing  three  retorts,  will  make  three  times 
300,  or  900  cubic  feet  of  gas  per  hour  from 
ordinary  lighthouse  oil. 

At  Ailsa  Craig  10,000  cubic  feet  is  made  per 
100  gallons  of  oil,  using  20  to  30  cwt.  of  coal  to 
heat  retorts  and  make  gas.  This  is  found  to 
be  too  rich  to  give  thoroughly  complete  com- 
bustion, and  especially  the  small  burners  for 
flame  ignition  gave  some  trouble.  Hence  Mr. 
Keith  reduces  the  strength  of  the  gas  by 
dilution  with  air  in  Keith’s  mixers,  65  parts  of 

* See  Proceedings  Inst.  C.E.,  vol.  Ixxxix.,  1886  87. 
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gas  to  35  of  air,  or  roughly  two  of  gas  to  one 
part  of  air,  bringing  down  the  strength  to  that 
of  ordinary  coal  gas. 

For  small  installations,  Mr.  Keith  has  de- 
signed a compact  gas  producer  with  one 
double  retort. 

Time  will  not  permit  me  to  do  more  than 
mention  the  Pintsch  oil-gas  system,  which  has 
also  been  described  elsewhere.  The  yield  of 
gas  from  this  plant  at  the  Great  Eastern  Rail- 
way Works,  Stratford,  varies  from  about  78  to 
-80  cubic  feet  of  gas  per  gallon. 

The  west  wall  diagram  show's  a sectional  view 
of  the 

Th waite  Oil-gas  Generator, 
Designed  for  the  gasification  of  partially 
refined  petroleum  oils,  intended  for  producing 
a gas  suitable  for  motor  purposes.  This 
generator  enables  oil  of  an  inferior  value  to 
that  of  internal-combustion  engines  to  be 
used,  but  there  is  required  a small  addition 
of  coke  necessary  for  gasification,  and  super- 
vising attention,  which,  is,  however,  little 
more  than  for  an  ordinary  slow  - combustion 
stove.  It  will  be  noticed  that  there  is  an  annular 
fire-grate,  in  the  centre  of  which  is  a vertical 
suspended  tube,  into  which  the  oil  is  fed 
by  gravity,  descending  through  an  inner 
centrally-fixed  pipe,  in  which  are  fixed  sus- 
pended bafflers  and  deflection,  by  which  the 
oil  is  fed  to  inner  sides  of  the  central  pipe 
and  becomes  partially  volatilised.  The  sus- 
pended sediment  falls  into  an  inner  grate  and 
can  be  removed. 

The  gas  flows  through  the  annular  space 
between  the  central  pipe  and  the  inner  corru- 
gated sides  of  the  retort.  The  gasification  is 
■completed  by  the  contact  with  internal  side  of 
heated  retort.  The  heat  radiated  from  the 
coke  fire  is  partially  transferred  to  the  air 
traversing  the  the  annular  cavity  built  in 
side  walls  of  furnace. 

By  this  apparatus,  de-hydrated  petroleum 
at  3^d.  per  gallon  is  available  for  gas-engine 
purposes.  With  naphtha  oil  at  6d.  per  gallon, 
the  cost  of  this  60  candle  gas  in  gas-engine 
..is  o‘8d.  per  indicated  horse-power  to  cover  in- 
terest on  cost  of  plant. 

I must  not  omit  to  mention  Mr.  Thwaite’s 
.large  gas  generating  plant  as  used  at  Southall 
gas  works.  The  action  depends  upon  ther- 
molysis, that  is,  decomposition  of  hydro- 
carbon by  heat,  by  which  the  oil  is  converted 
into  a gas  of  fixed  quality.  The  cycle  of 
actions  is  novel.  There  are  two  generator 
vessels  working  in  alternate  unison ; both 
vessels  are  charged  with  coke  or  coal,  which 


is  fed  into  vessels  by  an  ingenious  and  auto- 
matic contrivance,  that  not  only  elevates  the 
fuel  to  the  full  height,  but  transmits  it  to  the 
generators,  into  which  it  is  fed  regularly  and 
certainly,  and  without  loss  of  combustible  gas. 
Over  the  fuel  in  each  generator,  into  which 
during  one  part  of  the  hydrocarbonaceous 
fuel  generated  in  the  vessels  is  consumed,  and 
the  products  of  the  combustions  are  drawn 
through  a flue  (connecting  the  two  vessels) 
into  the  second  vessel,  through  the  incandes- 
cent fuel  of  which  the  products  of  combustion 
(H20  ahd  C02)  are  drawn,  being  resolved  in 
their  descension  into  hydrogen  and  carbon- 
monoxide,  which  can  be  collected  in  a 
separate  holder  or  be  utilised  for  diluting 
the  results  of  the  volatilization  of  the  petroleum . 
The  cycle  is  alternately  in  one  direction  and 
then  in  another,  the  direction  being  reversed 
by  automatic  re\ersal  valves.  After  four  re- 
versals, the  air  is  shut  off,  the  oil  is  then 
injected  by  special  steam  injector,  and  is 
immediately  volatilised  in  one  of  the  chambers, 
the  oil-gas,  along  with  the  vapour  of  steam, 
flows  through  the  connecting  flue  into  the 
second  vessel,  in  descending  through  the  in- 
candescent fuel  in  second  generator;  the  oil 
gas  is  thermolytically  decomposed  into  the 
higher  of  the  hydrocarbon  series,  and  is  con- 
verted into  a gas  of  a permanent  character. 
This  dissociation  and  permanent  rearrange- 
ment is  the  result  of  a catalj’tic  combination 
of  the  vapour  of  hydrocarbon  with  the  vapour 
of  water,  and  under  a certain  specific  tem- 
perature, depending  upon  the  temperature  of 
the  vapour  of  water,  and  the  specific  gravity 
of  the  injected  oil.  This  injection  of  oil  con- 
tinues in  the  Thwaite  generator  as  long  as  the 
temperature  of  the  fuel  does  not  fall  below  a 
certain  limit.  When  this  limit  is  approached 
the  oil  is  shut  off  and  the  cycle  already  de- 
scribed is  repeated.  By  this  system  the  crudest 
oil  is  available  for  use,  and  the  gas  leaves  the 
generator  in  a fairly  permanent  condition. 
The  best  measure  of  dilution  of  water  gas 
gives  from  crude  Russian  oil  (dehydrated)  a 
gas  of  a photometric  value  of  27  candles.  This 
oil  costs  £5  5s.,  delivered,  and  gives  a gas 
the  heating  value  of  which  enables  a horse- 
power to  be  developed  with  expenditure  of 
20  cubic  feet  of  gas. 

Liquid  Fuel  in  Steam  Boilers. 

The  last  but  not  the  least  important  use  of 
oil,  is  as  liquid  fuel  for  steam-raising  purposes. 

We  have  seen  how  heavy  shale  oils  and 
mineral  oils  are  converted  into  gas,  but  it 
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must  be  remembered  that  heavier  oils  still  | 
exist,  creosote,  common  tar  oil,  blast  furnace 
oil,  and  if  you  convert  these  into  gas,  you  find 
the  gas  condenses  again  under  ordinary  con- 
ditions when  subjected  to  pressure.  These 
oils  cannot  be  converted  into  Jermanent 
gas,  and  how  are  you  to  use  them  in 
prime  motors  ? They  may  be  used  for  steam- 
engines.  You  can  use  liquid  oil  as  an  ordinary- 
fuel  in  this  case,  and  by  this  means  take 
advantage  of  the  great  improvements  which 
have  been  made  in  steam-engines  during 
the  last  half-century.  This  oil  is  obtained 
in  abundance  in  Russia,  and  Mr.  Thomas 
Urquhart,  working  under  the  most  favour- 
able conditions,  has  used  numerous  de- 
vices, and  has  at  last  obtained  a most 


satisfactory  result  by  the  use  of  the  astatkai 
or  residuum  I have  referred  to.*  We  can 
have  no  more  favourable  conditions,  as 
regards  the  quality  of  the  material  at  com- 
mand than  the  astatki,  which  is  very  rich  in 
heating  power  ; and  he  found  that  whilst  the 
maximum  evaporation  with  this  astatki,  from 
theoretical  calculation,  was  17  lbs.  of  water 
per  lb.  of  petroleum,  he  could  get  an  evapora- 
tion of  14  lbs.  in  his  locomotive.  That  was 
as  good  as  82  per  cent,  of  the  total  possible 
evaporation. 

In  this  country  we  have  not  an  abundant  sup- 
ply of  this  oil,  and  therefore  we  have  to  make 
the  best  of  what  exists,  and  that  is  what  Mr. 
James  Holden,  locomotive  superintendent  of 
the  Great  Eastern  Railway,  has  done.  He  can 
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have  coal  supplied  at  a fairly  reasonable  price, 
and  also  coal-tar  and  green  oil  sometimes 
at  a reasonable  price,  but  if  he  wants  too  large 
a quantity,  very  likely  the  price  may  go  up, 
and  he  uses  the  one  against  the  other.  He 
has  some  of  his  express  engines  arranged  so 
that  he  can  use  the  one  fuel  or  the  other  alter- 
nately, even  during  the  same  run.  His  injector 
(Fig.  14)  is  so  arranged  and  proportioned  that 
you  can  have  the  oil  divided  up  as  it  is  drawn  in, 
by  means  of  a steam  jet,  and  still  further  divided 
by  means  of  a ring  which  also  provides  steam 
jets.  These  play  upon  the  oil  and  perform  very 
much  the  same  function  as  the  air  in  the  Priest - 
man  spray -maker  here  on  the  table.  This  can 
be  fixed  on  the  ordinary  engine,  with  the 
same  fire-box  arrangement  as  for  coal.  It 
will  be  noticed  that  the  injector  proper  is 
placed  in  a case,  to  facilitate  removal  or 


I replacement  if  blocked  or  damaged  on  a 
journey. 

There  is  on  the  wall  a sectional  elevation. 
Fig.  15,  of  the  firing  arrangement  on  the  pas- 
senger tank  locomotives.  There  is  an  oil  tank 
T,  as  shown,  and  the  oil  flowing  along  [)  into 
the  injector  C>  is  forced  by  the  steam  jet  into 
the  open  space  above  the  fire-bars.  On  the  fire- 
bars there  is  a very  thin  lining  of  incandescent 
fuel,  consisting  of  cinders  mixed  with  chalk, 
which  keeps  up  the  temperature,  and  is  not 
[ merely  for  burning  purposes,  but  can  be  re- 
tained during  the  day  as  an  incandescent 
base  on  the  fire-bars. 

By  this  means  Mr.  Holden  can  use  coal  at 
one  time  in  the  engine,  and  the  next  run,  if  he 
likes,  he  can  use  a mixture  of  two  parts  of  coal- 
tar  and  one  of  green  oil  just  to  thin  it  down. 

* See  Proceedings  of  Inst.  Mech.  Eng.,  January,  1890. 
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This  mixture  of  coal-tar  and  green  oil  costs 
about  i£d.  per  gallon,  or  25s.  per  ton.  Hydro- 
carbon refuse,  oil  gas-tar,  creosote  and  fur- 
nace oils  are  also  used,  and  one  ton  of  this  is 
found  to  be  nearly  equal  to  two  tons  of  steam 
coal,  but  all  are  inferior  to  either  crude  petro- 
leum or  petroleum  residuum  ; as,  on  account  of 
their  greater  weight,  they  require  more  steam 
for  spraying,  as  well  as  being  inferior  in 
calorific  value.  At  present,  however,  the 
price  of  petroleum  is  against  its  adoption  in 
this  country. 

Mr.  Holden  has  given  me  the  following 
statement  showing  comparative  consumption 
of  fuels  on  stationary  boilers  and  locomotives. 

Coal,  and  liquid-fuel  with  coal ; the  coal  used 
for  lighting  up  being  included  in  each  case. 

On  a small  Cornish  boiler  working  at  the 
Printing  Dept. , Stratford  works : — 
When  fired  with  York’s  coal  alone,  the  con- 
sumption is  121*3  ^s.  per  hour. 

When  fired  with  liquid  fuel  and  coal,  the  con- 
sumption is — 

Liquid  fuel 35*1  lbs.  per  hour. 

Coal 19*2  ,,  ,, 

Coke 14*7  ,,  ,, 

Total,...  69*0  ,,  ,, 

On  a vertical  boiler  in  the  Wagon  Dept., 
Stratford : — 

When  fired  with  York’s  coal  alone,  the  con- 
sumption is  77  lbs.  per  hour. 

When  fired  with  liquid  fuel  and  coal,  the  con- 
sumption is — 

Liquid  fuel 38  lbs.  per  hour. 

Coal 10  ,,  ,, 

Total 48  ,,  ,, 

On  a stationary  boiler  of  Locotype  in 
Wagon  Dept.  : — 

When  fired  with  York’s  coal  alone  the  con- 
sumption is  275*1  lbs.  per  hour. 

When  fired  with  liquid  fuel  and  coal  the  con- 
sumption is — 

Liquid  fuel 99*3  lbs.  per  hour. 

Coal  ioi*8  ,,  ,, 

Total..  201*1  ,,  ,, 

On  an  express  engine  with  7 ft.  driving 
wheels,  cylinder  18 in.  X 24 in.  : — 

With  liquid  fuel  and  coal  burns — 

Liquid  fuel  10*5  lbs.  per  mile. 

Coal  15*0  „ 

Total....  25*5  „ 

Average  consumption  of  coal  on  9 engines 

of  same  class,  34  lbs.  per  mile. 

Holden’s  system  of  liquid  fuel  firing  has 


been  adopted  by  the  Government  of  the  Ar- 
gentine Republic,  where  the  copious  oil  de- 
posits are  being  developed.  Fig.  16  shows 
on  the  right  an  end  view  of  the  eight  coupled 
tank  locomotives  fitted  with  Holden’s  liquid 
fuel  apparatus,  and  running  on  the  Indian 
State  Railways. 

To  the  left  of  the  same  drawing  (Fig.  16)  is 
shown  the  ingenious  arrangement  for  staying 
the  boiler  at  the  point  where  the  injector  is 
fitted,  whilst  at  the  top  is  seen  the  pipe  from 
the  dome  conveying  superheated  steam  to  the 
injector.  Dry  steam  gives  much  more  com- 
plete combustion  than  when  saturated  with 
moisture,  which  tends  to  dull  and  blacken  the 
fires.  By  closing  the  tap  leading  to  the  ring 
jets  I could  instantly  stop  complete  combustion, 
and  produce  a cloud  of  smoke  up  the  chimney, 
which  on  board  ship  might  be  used  for  sig- 
nalling purposes. 

This  injector  with  liquid  fuel  firing  in  the 
steam  ferry-boat  Middlesex  on  the  Thames 
gives  the  following  consumption  of  fuel : — ■ 

Nineteen  hours  steaming  per  day. — Coal 
only,  ij  tons  Welsh  coal.  Liquid  fuel,  180 
gallons  (or  18  cwt.)  liquid  fuel  (tar  and  green 
oil),  and  2 cwt.  coal  for  keeping  fire  in  during 
night,  total  1 ton. 

Injectors. 

We  have  a great  number  of  other  injectors. 
There  are  several  on  the  table,  which  are  used 
for  atomising  these  heavy  liquids  into  spray, 
and  burning  them  in  a furnace.  Here  is  Mr. 
Thwaite’s  (Fig.  17,  p.  514),  which  is  rifled  so  as 
to  give  the  liquid  a spiral  motion  first  of  all,  and 
then  a steam  spray  is  brought  to  play  on  it. 

Here  is  also  a large  drum  or  trunk,  devised 
by  Mr.  Thwaite  and  intended  to  use  a mini- 
mum quantity  of  steam,  by  having  a blast  of 
air  coming  down  a tube,  and  the  steam  and 
oil  are  injected  down  below.  Only  enough 
steam  is  admitted  to  spray  the  oil ; the  blast  of 
air  does  the  rest.  Another  drawing,  Fig.  18, 
p.  514,  shows  Holden’s  oil  injector  used  along 
with  a forced  blast  of  air,  as  used  in  the  torpedo 
boat  Incognito.  The  results  obtained  in  this 
case  are  fairly  satisfactory. 

I wish  to  call  your  attention  to  the  Bray-Smith 
injector.  The  first  drawing  here  on  the  wall  gives 
a section,  showing  how  the  steam  is  forced  in, 
and  draws  the  oil  with  it.  The  trouble  in  most 
of  these  injectors  is  that  you  hear  a noise 
owing  to  the  steam  passing  in.  This  can  be 
lessened  very  much  by  putting  an  arrange- 
ment such  as  this  enlarged  perforated  hollow 
drum  at  the  end.  Air  can  also  be  drawn  in 
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through  these  holes  so  as  to  still  further  ato- 
mise the  oil  and  complete  combustion.  Across 
the  end  of  the  drum  there  are  some  rods  to 
break  up  the  oil  jet  still  further,  and  by  that 
means  the  liquid  fuel  can  be  thoroughly 
divided.  This  Bray-Smith  burner  is  protected 
by  a patent  which  has  been  favourably  re- 
ported upon  by  Mr.  Fletcher  Moulton,  Q.C.,  and 
is  now  in  use  in  Russia  ; and  Mr.  Boverton 
Redwood  tells  me  that  he  witnessed  an 
experimental  trial  with  it  at  Patricroft,  Man- 
chester, and  formed  a high  opinion  of  it  in  re- 
spect to  the  character  of  the  flame  which  it 
furnishes. 

There  are  other  oil  injectors  which  I in- 
tended to  dwell  upon  at  considerable  length, 
but  there  is  not  time  left  to  do  so.  Here  is 
Mr.  Henwood’s  injector,  which  he  has  used 
for  his  small  boat  Ruby,  of  which  you  will 
see  sections  of  the  boiler  on  the  wall.  This 
is  an  exceedingly  simple  arrangement ; you 
have  in  front  a little  stoppage  in  the 
central  orifice  to  break  up  the  oil,  there 
are  two  conical  tubes  bringing  down  the  oil 
and  steam.  This  injector  is  small,  and  is 
made  to  give  most  remarkable  results  in 
practice. 

I cannot  leave  this  part  of  my  subject  with- 
out calling  attention  to  this  working  model  of 
Cornish  boiler,  indicating  some  modification 
or  improvement  in  boilers  when  using  liquid 
fuel.  Of  course  there  is  a very  high  tempera- 
ture in  these  boilers,  and  the  result  would 
apparently  be  to  act  injuriously  on  the  plates 
of  the  boiler.  But  that  is  a mistake,  it  is 
not  the  high  temperature  merely,  it  is  the 
frequent  change  of  temperature  that  causes 
serious  injury.  If  you  can  keep  the  boiler 
at  a uniform  temperature,  and  provided  the 
plates  are  thin  and  there  is  a good  circula- 
tion, so  that  the  temperature  is  kept  low 
inside,  owing  to  the  rapid  circulation  of  the 
water  you  can  use  a fairly  high  temperature. 
Mr.  Urquhart  used  thin  copper  tubes  in  some 
of  his  experiments  with  his  locomotives,  but  I 
do  not  think  he  intends  to  continue  them. 
This  device  of  Mr.  Thwaite,  which  he  calls  a 
Saddle  Circulator , is  to  give  thorough  circu- 
lation in  boilers  of  the  Cornish  and  Lanca- 
shire type.  There  is  a saddle  fixed  on  the 
flue  to  direct  the  circulation,  so  that  the 
heated  water  from  below  passes  up  through 
this  space,  and  comes  out  at  top,  and  so  goes 
round  over  both  sides.  By  that  means  you 
have  circulation  of  the  water  round  and  round, 
giving  remarkable  results.  There  is  no  time  for 
the  sediment  to  get  deposited ; it  is  whirled 


round  and  round,  and  kept  in  a finely-divided 
state. 

There  are,  then,  you  see,  at  least  three  very 
important  ways  in  which  liquid  petroleum  can 
be  used  for  generating  power,  and  the  only 
difficulty  seems  to  be  as  regards  the  supply. 
I think  this  difficulty  can  also  be  got  over,  con- 
sidering the  widespread  distribution  of  petro- 
leum in  the  earth’s  crust  in  various  countries. 
There  are  so  many  of  these  important  oil-fields 
being  opened  up  : of  those  that  are  known, 
many  have  yet  to  be  developed ; and  there 
are,  doubtless,  many  still  remaining  to  be  ex- 
plored. It  is  of  the  greatest  importance, 
therefore,  that  these  great  stores  of  energy  or 
source  of  power  in  Nature  should  be  directed 
to  the  use  and  convenience  of  man.  This  is 
supposed  to  be  the  duty  of  the  engineer. 

It  is  said  that  the  sun  never  sets  on  the 
British  dominions.  Well,  within  such  a wide 
realm  there  appear  to  be  several  countries  con- 
taining oil  fields  where  there  may  be  abundant 
supplies  to  be  worked  up,  and  which  will  mate- 
rially add  to  the  native  wealth  of  those  posses- 
sions. We  know  that  oil,  as  used  in  an  engine 
under  a boiler,  will  give,  weight  for  weight, 
more  evaporation  than  coal  will,  at  any  rate 
about  twice  as  much.  Consequently,  you  can 
have  a store  of  oil  in  your  steam-boat,  and  by 
that  means  you  will  be  able  to  go  twice  as  far,  or 
get  twice  the  evaporation.  At  the  same  time, 
if  you  take  torpedo  boats  especially,  you  will 
have  more  complete  combustion,  and  the  smoke 
ought  to  be  invisible.  In  the  naval  manoeuvres 
which  I witnessed  about  two  years  ago,  I 
certainly  did  see  smoke  from  a torpedo  boat. 
Liquid  fuel  firing  produces  no  smoke,  unless 
you  stop  the  steam  supply  to  injectors, 
and  by  that  means  signal  orders.  Now, 
supposing  there  was  a Russian  torpedo  boat 
fired  with  liquid  astatki,  and  an  English 
torpedo  boat  with  ordinary  Welsh  coal.  The 
one  was  manoeuvring  after  the  other,  and 
the  one  could  hold  out  twice  as  long  as  the 
other.  What  is  the  English  boat  to  do  when 
its  coal  runs  short  ? 

Apart  altogether  from  the  love  of  progress 
and  advancement,  we  should,  I think,  bestir 
ourselves,  actuated  by  mere  selfish  motives, 
to  obtain  our  own  comfort  in  time  of  peace, 
and  security  in  case  of  war,  being  enabled, 
in  times  of  peace,  to  take  a sea  voyage  com- 
fortably without  being  enveloped  in  smoke, 
and  having  the  unpleasant  sense  of  some- 
thing very  like  ashes  all  around ; and,  in 
time  of  war,  security  in  feeling  that,  whilst 
preserving  the  coal  supply  of  the  country  for 
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future  contingencies,  our  men-of  - war  and 
torpedo  boats  would  be  able  to  take  on  board 
the  liquid  fuel  supplies  of  our  foreign  posses- 
sions as  fuel  at  sea,  and  by  that  means  be 
more  than  a match  for  any  others  of  the  same 
class  in  staying  power. 


DISCUSSION. 

Mr.  Boverton  Redwood  suggested  that  the 
results  of  the  fractional  distillation  of  different 
samples  of  oil  would  have  been  more  useful  if  the 
experiments  had  been  carried  on  in  vacuo , or  in  an 
atmosphere  of  steam.  He  thought  some  of  the 
irregularities  observed  were  due  to  the  dissociation 
of  the  hydrocarbons,  which  was  liable  to  occur, 
especially  at  high  temperatures,  when  the  distillation 
was  conducted  under  atmospheric  pressure.  That 
might  afford  some  explanation  of  the  difference  com- 
mented upon  between  the  irregular  curves  plotted 
from  the  results  of  the  fractional  distillation,  and  the 
regular  curves  indicating  the  results  of  the  experi- 
ments conducted  in  the  Torricellian  vacuum.  An 
attempt  was  made  some  years  ago  by  MM. 
Salleron  and  Urbain  to  devise  a method  of  testing 
petroleum  for  commercial  and  legal  purposes,  based 
on  the  principle  of  the  latter  experiments  ; and  they 
obtained  similar  results,  but  they  found  that  there 
was  a practical  objection  to  the  employment  of  a test 
based  on  that  principle,  viz.,  that,  although  you 
might  get  certain  results  from  one  sample  of  petro- 
leum, yet  you  might  take  another  sample,  having 
the  same  flashing  point,  but  made  up  of  different 
hydrocarbons,  and  obtain  dissimilar  results.  Re- 
versing the  argument,  it  would  not  be  possible 
to  predict  in  all  cases  the  flashing  point  of  an 
oil  by  observing  the  curve  produced  by  the  de- 
pression of  the  mercury  at  different  temperatures. 
He  was  glad  the  author  had  deprecated  the  employ- 
ment of  the  lighter  products  of  petroleum  in  engines 
of  the  gas-engine  type,  as  there  were  grave  dis- 
advantages in  the  employment  of  liquids  of  that 
character.  There  was  some  risk  in  their  convey- 
ance, and  in  most  countries  there  were  restrictions 
imposed  with  respect  to  their  storage  and  transport. 
In  addition  to  that,  there  was  always  a liability 
to  have  charges  unexploded  in  such  engines,  and 
in  that  way  there  would  be  a certain  amount  of 
these  volatile  hydro-carbons  escaping  into  the  air 
in  a condition  in  which  they  might  be  dangerous. 
At  an  early  stage  of  the  introduction  of  the 
“ Priestman engine  he  had  to  make  an  examin- 
ation of  it,  and  recently  acting  on  behalf  of  the 
Secretary  of  State,  it  was  his  duty  to  take  part  in 
an  inquiry  connected  with  its  use  at  the  bottom 
of  a coal  mine,  one  object  being  to  determine  whether 
the  use  of  that  engine  was  liable  to  create  an  in- 
flammable atmosphere.  The  result  was  perfectly 
satisfactory,  as  might  have  been  expected,  from  the 
fact  that  mineral  oil,  as  distinguished  from  mineral 
spirit,  was  used  in  that  engine.  The  objection  to 


the  employment  of  mineral  spirit  did  not  so  forcibly 
apply  to  such  engines  as  those  of  Mr.  Yarrow,  where 
the  liquid  was  practically  in  a closed  chain,  and 
could  not  escape.  When  he  was  in  Russia,  in  1884, 
he  was  much  struck  by  the  advantages  obtained  by 
the  use  of  astatki  with  the  ordinary  injector  burners. 
A great  objection  to  burners  of  this  type  often  was 
that  they  gave  a pointed,  or  blow-pipe  flame,  which, 
if  projected  against  a boiler  plate,  was  liable  to  have 
a destructive  effect.  The  Bray-Smith  burner — and, 
probably,  the  same  remark  applied  to  the  Holden 
burner — had  been  designed  to  produce  a lambent 
rather  than  a blow-pipe  flame.  He  recently  saw  the 
Bray-Smith  burner  in  use  at  Patricroft,  and  found  it 
produced  a flame  of  the  desired  character. 

Prof.  Unwin,  F.R.S.,  said  the  author  had  given  a 
great  deal  of  useful  information  on  points  which 
would  strike  practical  men  as  being  most  important. 
The  point  which  occurred  to  him  was  the  economy 
of  petroleum  in  comparison  with  other  fuels,  and 
on  that  Professor  Robinson  had  not  said  much,  ex- 
cept a remark  or  two  towards  the  end,  in  which 
he  thought  he  must  have  misunderstood  him.  This 
question  of  the  use  of  petroleum  was  almost 
always  connected  with  certain  theoretical  fal- 
lacies, and  he  believed  its  calorific  value  was 
generally  very  much  over-estimated.  He  did  not 
know  whether  Prof.  Robinson  could  help  them, 
but  he  believed  there  was  no  method  of  deter- 
mining exactly  the  absolute  calorific  value  of  petro- 
leum oil.  The  best  authorities  he  could  find,  some 
time  ago,  told  him  it  was  not  possible  to  do  so. 
In  an  approximate  way  you  could  do  so,  but  at 
present  there  was  no  calorimeter  to  be  trusted 
to  give  anything  like  a reasonable  result.  Know- 
ing this,  and  knowing  that  at  any  rate  there  was 
a theoretical  limit,  according  to  the  chemical  com- 
position of  oil,  he  believed  that  the  ordinary  oils 
used  for  burning  in  furnaces  could  not  have  a 
calorific  value  of  much  more  than  20  per  cent,  above 
that  of  coal.  He  could  not  agree  with  people  who 
said  that  a pound  of  oil  would  evaporate  as  much  as 
two  or  two  and  a-half  times  the  same  weight  of 
coal.  A short  time  ago,  some  American  inventors 
brought  a petroleum  burner  and  asked  him  to  try 
it,  which,  in  an  unguarded  moment,  he  agreed 
to  do ; and  the  next  thing  he  knew  was  that 
workmen  were  engaged  connecting  it  to  his  boiler. 
He  found  that  the  insurance  company  raised  an 
objection,  and  he  feared  that,  in  London,  this 
would  be  a very  serious  matter.  However,  the 
burner  was  applied  to  another  boiler,  and  tried 
with  very  favourable  results.  It  was  also  tried  by 
another  engineer  afterwards,  with  nearly  the  same 
results,  and  they  found,  as  he  expected  from  the 
chemical  ^analysis,  that  it  evaporated  under  very 
good  conditions,  as  far  as  he  could  judge,  there  being 
a clear,  and  perfect  combustion,  and  not  too  high  a 
temperature — about  20  per  cent,  better  than  coal. 
That  seemed  to  him  something  like  the  limit  which 
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could  be  expected  to  be  obtained  in  these  cases. 
It  was  obvious  that  at  the  price  at  which  even  the 
roughest  petroleum  could  be  got,  under  such  circum- 
stances, petroleum  oil  could  not  supersede  coal  in 
this  country  for  raising  steam,  except  in  very  excep- 
tional cases.  Some  time  ago,  he  had  an  oppor- 
tunity of  trying  the  Priestman  petroleum  engine  at 
the  Plymouth  Show,  and  was  immensely  surprised  at 
the  results  obtained.  It  worked  more  quietly,  steadily, 
and  easily  than  the  Otto  gas  engine.  There  was 
not  the  slightest  hitch  or  difficulty  about  it  during  the 
whole  time  he  had  it  under  operation.  As  far  as  he 
could  see,  there  was  perfect  combustion  of  the  petro- 
leum. There  was  no  obvious  vapour  produced  ; the 
exhaust  did  not  soil  the  handkerchief,  and  the  engine 
worked  with  i lb.  of  oil  per  estimated  horse- power 
per  hour,  which,  he  thought,  was  better  than  any 
steam  engine,  even  making  allowance  for  the  greater 
calorific  value  of  oil  compared  with  coal.  Being 
aware  that,  in  the  ordinary  working  of  an  engine,  it 
did  not  work  under  the  best  possible  conditions,  he 
asked  permission  to  try  this  engine  under  less 
favourable  conditions,  namely,  at  less  than  its  normal 
power.  This  was  accorded  him,  and  he  then  found 
the  engine  worked  with  i£lbs.  of  oil  per  horse-power 
per  hour  which  was  an  extremely  good  result. 

Mr.  Thwaite  said  Mr.  William  Thompson,  of 
Manchester,  had  obtained  a fairly  accurate  test  by 
a calorimeter  of  his  own  devising,  which  was  found, 
when  compared  with  a careful  analysis  of  the  same 
oil,  to  agree  within  io  per  cent.,  so  that  he  thought 
such  an  instrument  was  a practical  one.  He  believed 
Thompson  used  pumice  stone,  or  some  other 
substance  which  would  absorb  the  oil,  which  he 
weighed,  and  then  burnt  it  like  ordinary  fuel.  With 
reference  to  what  had  been  said  with  regard  to  the 
“ Incognito”  torpedo  boat,  there  was  here  a slight  de- 
viation from  ordinary  practice.  The  Holden  injector 
was  placed  inside  the  chamber,  surrounded  by  a cavity 
into  which  air  was  blown  under  pressure,  and  con- 
sequently the  air  became  heated,  and  passed  through 
perforations  round  the  injector,  which  helped  to 
finely  divide  the  oil.  The  result  was,  that  it  obtained 
very  high  efficiency  of  evaporation  per  square  foot  of 
heating  surface,  and  it  was  a great  improvement  on 
the  ordinary  aspiration  system.  One  defect  on  the 
part  of  this  injector,  which  had  never  been  thoroughly 
examined,  was  the  amount  of  steam  used  by  the 
ring.  He  did  not  know  whether  Mr.  Holden  calcu- 
lated that,  but  it  was  an  essential  objection,  though 
in  other  respects  the  injector  gave  very  good  results. 
With  regard  to  benzoline  and  naphthalene,  it  was 
self-evident  that  if  crude  oil  could  be  utilised,  there 
was  no  reason  whatever  for  using  such  dangerous 
products  of  distillation. 

Mr.  S.  B.  Goslin  said  he  knew  an  instance  in  which 
the  comparative  cost  of  petroleum,  as  compared  with 
coal  for  raising  steam,  had  been  very  well  illustrated. 
A friend  of  his  had  a corn-mill  at  Jerusalem,  but  he 
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found  there  was  no  wind  at  the  time  when  it  was 
most  w'anted,  and  as  to  raising  steam  by  coal,  the 
coal  at  Jaffa  was  £6  per  ton,  and  it  was  found  that 
in  unloading  the  coal,  about  half  of  it  was  dropped 
into  the  water.  His  friend  consulted  him  as 
to  what  he  should  do,  and  he  advised  him  to 
use  petroleum  oil,  with  one  of  Mansfield’s  oil 
gus  producers,  as  shown  on  the  wall,  and 
have  a Crossley  engine.  He  did  so,  with  the 
very  greatest  success.  There  was  a great  difference 
between  oil- gas  when  applied  to  motors  and  when 
used  for  lighting  purposes ; and  Mr.  Keith’s  elaborate 
arrangements  which  had  been  described  in  the  paptr 
for  purifying  the  gas  by  washing  and  condensing, 
were  totally  unnecessary  in  the  case  of  motor- 
engines,  saving  a deal  of  expense.  Some  years  ago, 
he  saw  a gas  apparatus,  of  American  invention, 
applied  to  the  Shipway  engine,  which  was  exhibited  in 
Hoxton,  supplied  with  superheated  water  spray,  and 
it  was  the  most  efficient  means  of  utilising  petroleum 
for  generating  steam.  There  was  an  automatic  arrange- 
ment so  regulated  that,  when  the  pressure  required  was 
obtained,  the  combustion  was  instantly  stopped,  but  by 
means  of  a lamp  placed  in  front,  directly  the  pressure 
was  lowered,  ignition  took  place,  and  it  started  again. 
He  had  found  in  the  case  of  heating  water  that  there 
was  a point  after  reaching  which  the  temperature 
rose  up  rapidly  to  the  boiling  point,  and  he  was  not 
surprised  to  find  that  the  same  thing  occurred  with 
regard  to  oil.  The  practical  point  would  be  to  find 
which  oils  could  be  turned  into  gas  at  the  most  con- 
venient temperature,  because  those  would  be  the 
most  useful  and  economic  in  use. 

Admiral  Selwyn  said,  twenty-five  years  ago,  in 
that  hall,  he  was  told  distinctly  by  Dr.  Benjamin 
Paul  that  coal  could  not  be  equalled  at  all  by  oil. 
After  that  the  same  gentleman  allowed  it  might  be 
equal  to  one  and  a half  times,  and  since  that  he  had 
come  to  Professor  Robinson’s  idea,  that  its  power 
was  twice  that  of  coal.  For  two  years  he  (Admiral 
Selwyn)  was  running  a 40-horse  marine  boiler 
in  Whitehall-yard,  evaporating  5040  lbs.  of  water 
with  every  230  lbs.  of  oil  used,  and  losing 
27  lbs.  of  that  oil  by  faulty  arrangements.  It 
might  be  interesting  to  hear  of  the  experiment  that 
determined  the  loss  by  radiation  of  that  large  boiler. 
With  coal  you  had  no  constant  temperature,  and 
could  not  determine  the  loss  by  radiation,  but  he 
had  the  safety-valve  weighted  to  50  lbs.  to  the 
inch,  and  always  kept  to  that.  In  this  furnace, 
of  which  he  found  the  injector  was  the  very  smallest 
and  most  unimportant  matter,  he  found  that  exactly 
27  lbs.  of  oil  per  hour  would  keep  that  boiler 
under  50  lbs.  of  steam  without  raising  the  valve  for 
any  number  of  hours.  That  was  the  value  in  oil  that 
was  lost  by  radiation.  He  was  rather  startled  to 
hear  that  the  temperature  on  the  coast  of  South 
America  was  78°.  That  must  be  the  temperature 
of  the  water,  the  temperature  of  the  air  must  be 
more  nearly  120  or  130°,  for  he  had  been  al 
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up  and  down  the  coast,  and  surveyed  it  with  Sir 
Edward  Belcher.  He  had  always  pointed  out 
that,  in  an  iron  vessel,  where  the  surrounding  water 
was  90°,  it  was  not  a question  of  using  light 
oils,  which  he  could  manage  to  do,  but  it  was 
the  carrying;  he  could  not  pack  them  absolutely 
tight  in  the  hunkers,  there  must  be  some  escape 
of  gas,  and  with  a fire  below  the  gas  generated 
would  be  highly  dangerous.  While  everybody  must 
thoroughly  appreciate  Messrs.  Yarrow’s  work  in  small 
open  boats,  he  could  not  conceive  that  anybody 
-could  be  so  mad  as  to  take  on  board  a great  man-of- 
war  anything  that  could  possibly  generate  gas,  either 
at  high  or  low  flashing  points.  The  question  of 
quantity  was  the  most  important  of  all ; and  in  these 
■days  no  one  could  afford  to  depend  upon  a source  or 
fuel  which  could  not  be  obtained  in  the  country  itself. 
But  he  was  happy  to  say  that  when,  twenty  years  ago, 
he  first  turned  his  attention  to  this  point,  he  found 
that  we  had  in  England  more  shale  capable  of  giving 
120  gallons  of  oil  to  the  ton  than  we  ever  had  of  coal 
■regarded  as  fuel.  Whenever  chemists  would  be  kind 
•enough  to  come  and  examine  it,  and  he  was  able  to  go 
to  the  expense  of  setting  up  another  40-horse  power 
boiler  to  do  it,  he  would  show  how  to  get  six  times 
the  value  of  coal.  He  quite  recognised  the  chemist’s 
idea  that  there  was  so  much  hydrogen  to  be  turned 
to  account,  and  you  could  not  get  more  out  of  a cat 
than  her  skin  would  hold  ; it  was  not  burning  oil  only, 
but  as  a preliminary  to  burning  something  else.  He 
did  not  call  it  burning  liquid  fuel,  but  fluid  fuel.  He 
was  prepared  to  do  it  as  soon  as  it  pleased  the  gentle- 
men chiefly  concerned,  namely,  those  connected  wtih 
our  shipping,  either  the  navy  or  the  mercantile 
marine.  He  would  never  listen  to  anyone  who  said 
you  must  take  light  oils.  Had  they  calculated  what 
■a  fire  at  sea  was  ? W ith  oil  at  a specific  gravity 
superior  to  that  of  salt  water,  you  could  open  the 
taps  and  let  the  oil  run  out,  but  if  it  were  a light  oil  it 
would  float  to  the  surface,  which  would  simply  ensure 
the  enveloping  the  ship  in  a sheet  of  flame  within 
half  an  hour  after  it  was  done.  He  congratulated 
Professor  Robinson  on  the  accuracy  of  his  investi- 
gations, and  seeing  the  importance  of  this  matter  to 
this  country,  especially  at  the  present  time,  when  it 
was  running  ships  at  a loss  and  getting  no  freights 
which  paid,  he  should  be  delighted  to  aid,  by  any 
means  in  his  power,  in  pursuing  this  subject.  He 
had  no  interest  in  it  except  as  a scientific  man,  and 
to  any  scientific  man  who  would  come  to  him,  he 
should  be  delighted  to  put  him  in  possession  of 
•everything  he  knew  on  the  matter. 

Mr.  Cole  pointed  out  that,  in  the  strategic  case  of 
•torpedo  boats  referred  to  in  the  paper,  there  would  be 
the  further  advantage  by  the  use  of  liquidfuel,  that  you 
would  not  require  to  clean  any  fires,  nor  would  there 
be  any  stokers  or  coal-trimmers  wanted. 

The  Chairman,  in  proposing  a vote  of  thanks, 
said  that,  with  a thoroughness  characteristic  of  the 


man,  Professor  Robinson  had  laid  before  them 
much  valuable  information  regarding  the  nature 
and  use  of  the  various  petroleum  oils.  The  facts 
about  the  evaporation  of  the  oils  were  very  in- 
teresting, and  showed  that  some  were  muoh  more 
homogeneous  than  others.  Some  oil  began  at  a 
very  low  temperature  to  give  off  vapour,  and  went 
on  doing  so  continuously,  which  was  certainly  not 
homogeneous,  whereas  some  were  very  homogeneous. 
He  should  like  to  know  which  would  be  the  better  for 
an  internal  combustion  engine,  to  use  an  oil  of  a 
homogeneous  character,  or  a mixed  oil.  Some  years 
ago,  when  oil  engines  had  not  reached  their  pre- 
sent perfection,  he  was  consulted  on  a point 
arising  from  experiments,  where  there  was  some 
difficulty  in  getting  an  injected  oil  to  fire ; and  he 
suggested,  by  the  analogy  of  the  action  of  a 
very  small  percentage  of  coal  dust,  the  combus- 
tion might  be  brought  about  by  introducing  a small 
per-centage  of  lighter  oil,  so  as  to  bring  the  mixture 
up  to  the  flashing  point.  With  regard  to  the  calorific 
value  of  fuels,  Professor  Unwin  had  suggested  that 
there  was  no  exact  measurement  of  the  calorific  value 
of  petroleum,  but  in  addition  to  that,  he  might  point 
out  that  he  had  not  come  across  any  calorimeter 
which  was  capable  of  determining  with  accuracy  the 
absolute  heating  value  of  any  fuel.  Those  things  which 
were  used  for  determining  the  calorific  power  of  coal 
could  notberelied upon  to  10  percent.  ; andseeingthat 
now-a-days,  in  questions  of  physics,  they  expected  to 
get  accuracy  within  one-tenth  of  one  per  cent.,  he  felt 
that  this  was  a very  backward  state  of  affairs.  Several 
indicator  diagrams  had  been  exhibited  which  indicated 
that  in  these  oil-engines  there  were  great  oscil- 
lations of  pressure,  but  as  oil  engines  and  gas- 
engines  generally  ran  at  high  speeds,  the  error 
which  the  indicator  itself  introduced  into  the  draw- 
ings became  accentuated.  Those  enormous  waves 
indicated  immense  variations  which  were  really  not 
true  to  the  fact,  but  resulted  from  the  indicator 
itself.  He  did  not  think  there  was  a steam-engine 
indicator  which  was  true  within  2 per  cent.  But  he 
believed  a much  simpler  and  improved  form,  on 
totally  different  principles,  would  soon  be  intro- 
duced, for  his  colleague,  Prof.  Perry,  had  been  for 
some  time  working  on  bne  which  appeared  to  be 
very  successful,  in  which  the  moving  parts  weighed 
nothing,  and  would  be  actually  dead  beat,  and 
which  would  give  the  information  which  no 
ordinary  indicator  would  give,  besides  being 
capable  of  being  applied  to  engines  running 
very  slowly  as  well  as  at  high  speeds.  This  sub- 
ject of  internal-combustion  engines  was  one  that 
English  engineers  had  made  almost  peculiarly 
their  own ; and  he  had  more  than  once  expressed 
his  regret  that,  in  the  science  and  art  examinations, 
it  was  not  recognised.  The  steam-engine  was  a 
recognised  subject,  but  the  more  modern,  and  there- 
fore the  more  important,  subject  of  the  gas  engine 
was  ignored.  He  wished  the  subject  of  the 
steam  engine  could  be  divided  into  two,  making 
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the  elementary  stage  more  general,  and  dividing 
the  honours  stage  into  two  distinct  branches, 
either  steam  or  gas  engines,  or  gas  and  oil  engines,  in 
either  of  which  the  candidate  might  go  up.  Being 
at  the  head  of  one  of  the  colleges  of  the  City  and 
Guilds’  Institute,  he  thought  he  might  claim  some 
credit  for  that  Institute  in  this  matter.  Not  only  had 
Professor  Robinson  helped  them  for  some  years,  but 
Professor  Perry  had  been  for  many  years  in  the  habit 
of  giving  courses  of  lectures  on  the  steam  engine  ; 
and  as  an  evidence  of  the  good  results  of  those 
lectures,  they  had  the  Akroyd  oil  engine  invented  by 
a former  assistant  in  the  laboratory.  That  movement 
therefore,  which  originated  with  the  Society  of  Arts, 
had  been  able  to  produce  some  good  effect  in  the 
promotion  of  this  great  branch  of  the  science  of 
engineering. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Prof.  Robinson,  in  reply,  said  he  could  not  enter 
on  the  question  of  dissociation  at  that  late  hour.  He 
did  not  know  the  data  Prof.  Unwin  quoted  from,  but  he 
certainly  had  practical  data  from  experiments,  which 
would  show  that  the  figures  certainly  far  exceeded  20 
per  cent,  in  favour  of  liquid  fuel.  There  was  a 
little  steamboat  running  on  the  Thames,  which,  in  19 
hours  of  steaming  per  day,  took  l|  tons  of  Welsh 
coal,  whilst  of  liquid  fuel  she  took  18  cwt.,  and 
2 cwt.  of  coal  to  keep  the  fire  in  during  the 
night,  making  altogether  1 ton.  Mr.  Urquhart’s 
figures  were  also  the  result  of  practical  working  on 
Russian  railways  of  143  locomotives,  and  they 
showed  the  much  greater  evaporative  power  of  liquid 
fuel.  He  had  also  the  figures  obtained  in  ordinary 
working  on  the  Great  Eastern  Railway,  the  result 
of  which  was  that  10*5  lbs.  of  liquid  fuel,  plus  15  lbs. 
of  coal,  sufficed  for  an  express  engine  per  mile, 
whilst  the  average  with  steam  coal  on  the  same  type  of 
locomotive  was  34  lbs.  The  results  obtained  in  ordinary 
calorimeters  were  certainly  not  up  to  1 per  cent.,  and 
it  must  be  remembered,  as  he  had  found  when 
assisting  the  late  Dr.  Andrews  as  student  in  his 
laboratory  in  making  some  determination  of  the  heat 
value  of  ordinary  hydrogen  and  other  substances,  that 
in  these  experiments  the  conditions  were  so  unlike 
those  in  practical  work  as  could  never  be  really 
attained  in  ordinary  practice  But  the  practical 
results  obtained  with  oil  and  gas  engines  fully 
justified  the  statements  he  had  made.  It  was 
very  important  that  the  oil  gas  should  be 
mixed  thoroughly  with  air,  otherwise  some  of  the 
combustible  material  might  escape.  He  was  well 
aware  of  the  life-work  done  by  Admiral  Selwyn, 
whose  papers  he  had  gone  carefully  through, 
and  was  fully  prepared  for  his  remarks,  except  when 
he  spoke  about  six  times  the  heating  power  of 
coal,  which  he  thought  was  beyond  anything 
hitherto  obtained,  and  seemed  to  him  to  be 
quite  as  much  as  could  be  hoped  for  theoretically 


from  pure  hydrogen.  Regarding  the  temperature 
on  the  coast  of  Peru,  he  had  merely  quoted  the 
figures  given  by  Capt.  Carmichael  and  others.  With 
regard  to  the  Chairman’s  inquiry  as  to  which  was  the 
best  kind  of  oil,  he  found  there  was  always  sufficient 
light  material  in  these  kerosene  oils  to  cause  igni- 
tion, and  that  therefore  a homogenous  oil,  like  the 
Lighthouse,  was  best  in  practice. 


Miscellaneous. 

• ♦ 

SANA NA  PR  OD  UCTION  IN  TR  ORICA L 
COUN1RIES. 

The  banana  industry,  which  was  only  commenced 
in  1883,  says  the  “Handbook  of  the  American 
Republics,”  is  becoming  more  and  more  important 
every  day.  The  bananas,  which  grow  spontaneously 
in  the  tropical  countries,  have  been  from  that  date  an 
article  of  commerce.  Formerly  they  were  planted  in 
the  coffee  plantations  to  shade  the  young  trees  and 
shelter  the  grains  from  the  wind  that  would  sweep 
down  the  unmatured  berry.  The  fruit  of  the  banana 
was  used  to  fatten  pigs,  or  grew  without  any  culti- 
vation in  the  mountains  and  plains,  thus  going  into 
absolute  waste.  Bananas  principally  come  from  the 
British  West  Indies,  Cuba,  Honduras,  Costa  Rica, 
Nicaragua,  Guatemala,  British  Honduras,  Colombia, 
Hawaiian  Islands,  Mexico,  and  Salvador.  The 
labouring  classes  in  these  countries  generally  kept  a 
few  plants,  and  used  the  green  fruit  boiled  with  salt, 
or  roasted  on  hot  coals,  instead  of  bread.  The 
varieties  of  bananas  are  great,  there  being  some 
twenty-five  or  thirty  classes.  The  better  ones  are, 
when  perfectly  ripe,  baked  in  an  oven  with  a slow 
fire,  after  being  peeled,  and  buttered  along  a longi- 
tudinal incision  which  is  made  in  the  fruit ; thus  pre- 
pared it  is  considered  a delicious  food.  The  produc- 
tion of  this  article,  which  was  thus  limited,  has  been 
greatly  increased,  due  to  the  American  fruit  com- 
panies which  began  to  fit  up  vessels  to  go  to  Mexico, 
Central  America,  Colombia,  the  Guianas,  and  the  Wes 
Indies,  making  monthly  trips,  and  paying  heavy 
prices  for  the  fruit.  The  sudden  rise  in  the  price  of 
an  article  which  was  for  the  growers  almost  value- 
less, induced  the  latter  to  start  small  plantations. 
The  success  obtained  on  the  trial,  together  with  the 
moderate  amount  of  capital,  labour,  and  enterprise 
required,  encouraged  them  and  some  foreign  firms  to 
establish  large  plantations.  These  are  generally 
situated  near  the  railways,  on  the  banks  of  rivers,  of 
on  the  coast,  thus  saving  labour  and  expense  for 
transhipment,  and  avoiding  excessive  handling  of  the 
fruit.  The  lands  chosen  for  the  production  of  the 
banana  are  those  that  contain  extensive  alluvial 
deposits,  composed  chiefly  of  blue  clay  impregnated 
with  marine  salt,  and  rich  in  decomposed  vegetable 
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matter.  On  the  large  plantations,  where  more  capital 
is  expended  and  the  labour  is  better  organised,  the 
trees  are  usually  planted  from  twelve  to  fifteen  feet 
apart,  in  the  form  of  squares,  and  where  irrigation 
is  required,  trenches  are  dug  between  them  to  admit 
the  water  passing  through  as  often  as  it  is  necessary. 
In  places  where  the  rain  is  abundant,  or  where  the 
soil  is  damp,  the  bananas  grow  best.  It  is 
generally  at  the  end  of  nine  months  that  the 
plants  mature,  and  after  that  time  the  fruit 
can  be  gathered  every  week  in  the  year,  pro- 
vided the  plantation  has  been  well  kept,  and 
has  had  a good  start.  All  that  time  the  trunk 
of  the  tree  attains  a height  of  eight  or  ten  feet> 
and  about  thirty- six  inches  in  girth.  From  the 
trunk,  which  is  porous  and  yields  an  excellent  fibre, 
palm-like  branches  are  thrown  out  to  the  number  of 
six  or  seven.  The  bunch  of  fruit  appears  at  the 
juncture  of  the  trunk  and  branches,  and  consists  of 
from  four  to  twelve  of  what  are  termed  “hands,” 
each  hand  having  eight  to  twelve  bananas  on  it.  A 
bunch  of  eight  hands  or  clusters  is  counted  as  a full 
bunch ; while  those  that  have  from  five  to  seven  are 
taken  as  a half  bunch  ; bunches  not  less  than  five 
hands  are  styled  third  class,  the  others  respectively 
first  and  second  class.  From  the  root  of  this  tree 
several  shoots  or  suckers  sprout,  each  of  which  in 
turn  becomes  a tree,  and  bears  a bunch  of  bananas, 
or  they  may  be  transplanted.  After  the  bunch  has 
been  cut,  the  tree  is  usually  felled,  in  fact,  the  tree  is 
more  frequently  cut  to  gather  the  fruit.  The  manner 
in  which  the  banana  is  cultivated  is  most  easy,  as 
very  little  skill  or  labour  is  demanded,  nature  doing 
almost  all  the  work.  The  first  cost  of  planting 
an  acre  of  land  is  from  ^10  to  ^12,  the  production 
being  from  600  to  800  bunches  to  the  acre,  which 
makes  a cost  of  about  3|d.  to  4d.  per  bunch,  and  they 
are  sold  at  the  plantations  to  the  American  fruit 
companies  for  from  2s.  to  2s.  6d.  a bunch.  They  in 
turn  sell  them  in  the  United  States  for  from  4s.  to 
1 2s.  per  bunch. 


Correspondence. 


GASEO  US  ILL  U MIN  ANTS. 

Reading  here,  on  this  opposite  side  of  the  world, 
Professor  Lewes’s  interesting  Cantor  Lectures  on 
“ Gaseous  Illuminants,”  lam,  as  a Durham  man — 
born  and  brought  up  amid  the  smoke  of  countless 
coke-ovens — naturally  struck  with  his  reference  to  the 
proved  feasibility  of  saving  the  millions  of  cubic 
feet  of  gases  which  are  hourly  sent  forth  as  waste 
to  pollute  the  atmosphere,  and  extracting  from  them 
proportionate  quantities  of  mineral  oils  and  other 
useful  products.  Of  course,  it  may  be  assumed 
that  all  that  Professor  Lewes  says  of  the  profitable 


nature  of  such  treatment  of  otherwise  waste  gases 
as  he  describes  applies  pretty  equally,  whether  the 
ultimate  use  to  which  gas  is  to  be  put  is  for  lighting 
or  as  fuel.  Now  that,  thanks  to  the  labours  of  such 
men  as  Mr.  T.  Fletcher,  of  Warrington,  the  laws 
governing  the  use  of  gaseous  fuel  are  pretty  well 
worked  out,  and  the  value  of  such  fuel  generally 
understood,  may  we  not  look  forward  with  hope  to 
the  not  far  distant  time  when  the  great  smoke 
question  will  be  solved  by  a sort  of  scientific  and 
commercial  revolution,  when  coke-ovens  and  blast 
furnaces  no  longer  befoul  the  atmosphere,  but  the 
escaping  gas  be  conducted  by  one  means  or  other 
to  the  places  where  they  can  be  utilised,  and  there, 
whether  with  or  without  intermediate  chemical 
transformations,  burnt  in  lieu  of  coal  ? Let  any  one 
try  to  imagine  the  altered  conditions  of  life  in 
Sheffield,  Leeds,  or  Manchester,  if  instead  of  burn- 
ing so  many  million  tons  of  coal  each  per  annum, 
they  had  their  big  fuel-gas  mains  laid  from  the  coal 
pits  direct ! The  economical  side  of  the  subject  is 
also  worth  considering.  In  Cleveland  the  price  of 
pig  iron  has  for  many  years  been  a question  of  half- 
pence per  ton.  For  every  ton  of  pig  iron  made 
about  a ton  of  coke  is  required  for  smelting  pur- 
poses ; and  if  by  the  saving  of  otherwise  waste 
products  in  the  escaping  gases  a shilling  or  two  per 
ton  of  coke  could  be  saved — and  on  the  evidence 
the  supposition  would  seem  to  be  reasonable — the 
effect  on  the  iron  trade  would  be  enormous. 

W.  Wilkinson. 

York,  West  Australia. 

March  16th,  1891. 


DECORATIVE  PLASTER-WORK. 

I have  perused  with  much  interest  Mr.  Robinson’s 
description  of  the  ancient  uses  of  stucco,  and  his 
eloquent  advocacy  for  its  re-adoption. 

While  not  desiring  to  dispute  the  favourable  results 
which  Mr.  Robinson  claims  for  it  from  an  artistic 
point  of  view — though  it  is  possible  that  these  may  be 
open  to  question — I would  request  permission  to  point 
to  apparent  contradictions  of  physical  laws  in  his  de- 
scription of  the  constitution  of  the  material. 

He  says  that  stucco  is  a superior  kind  of  mortar, 
the  lime  being  very  carefully  selected,  carefully  burned 
with  wood,  and  very  slowly  slaked,  and  that,  a long 
time  before  using  it.  He  further  mentions  the  ad- 
mixture with  the  lime  of  rye-meal  and  various  other 
organic  substances. 

As  the  amount  of  heat  to  which  limestones  or 
carbonate  of  lime  should  be  exposed  in  order  to 
obtain  a thoroughly  good  oxide  should  be  most 
regular — too  much  or  too  little  having  an  equally  bad 
effect — the  necessarily  unequable  combustion  of  wood 
will  be  most  dangerous  in  its  results.  But,  apart 
from  this,  and  assuming  that  a satisfactory  oxide  has 
been  obtained,  it  is  slaked  and  becomes  a hydrate. 
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One  of  the  most  generally  recognised  properties  of 
hydrate  of  calcium  is  that  of  absorbing  carbonic  acid 
from  the  atmosphere  very  rapidly.  When  the  lime 
is  mixed  with  sand  and  water,  forming  mortar,  this 
absorption  of  carbonic  acid  is  the  process  of  “setting,” 
by  which  the  mortar  gradually  hardens.  But  the 
same  absorption  proceeds  whether  sand  or  water  is 
added  to  the  lime  or  not.  In  the  latter  case  it 
rapidly  returns  to  its  former  state,  viz.,  carbonate  of 
lime,  and  will  be  of  no  more  efficacy  as  a binding 
agent  than  powdered  chalk  or  whiting,  which  it 
closely  resembles. 

Scientific  persons  in  using  lime  specify  that  it 
should  be  newly  slaked,  and  in  some  instances  the 
quicklime  is  brought  on  the  wo;k  and  slaked  there. 

There  has  never  been  any  doubt  in  the  engineering 
or  architectural  mind  that  lime  rapidly  loses  its  power 
of  setting  after  being  slaked.  It  is  an  evident  con- 
tradiction, therefore,  that  for  the  purposes  of  stucco 
it  should  be  used  a long  time  after  slaking.  Mr* 
Robinson  mentions  the  use  by  the  Romans  of  marble 
dust.  The  marble  was  not  calcined  but  pounded 
into  a powder.  This  would  be  a carbonate  of  lime 
precisely  similar  in  constitution  to  whiting  or  to  the 
long-slaked  lime  Mr.  Robinson  mentions,  but  with- 
out any  setting  properties  whatever. 

The  admixture  with  this  of  glutinous  matter,  as 
described,  will  doubtless  form  a hard  substance,  but 
it  is  not  lime  stucco  or  mortar,  but  is  similar  to  the 
cheap  composition  used  everywhere  for  making  cheap 
ornamentation  which  is  made  from  glue  and  whiting, 
and  which  is  at  once  softened  by  the  application 
of  moisture  and  heat. 

To  mix  glutinous  matter  with  lime  mortar  is  quite 
at  variance  with  modern  theory.  Organic  substances 
merely  in  mechanical  combination  with  lime  and 
sand  is  liable  to  the  absorption  of  moisture,  to  decay 
or  disintegration,  and  can  have  no  other  than  a 
destructive  effect  upon  the  mixture.  In  this  instance 
also  engineers  and  architects  are  careful  in  specifying 
the  admixture  of  lime  with  nothing  but  clean  sharp 
sand. 

The  stucco  described  by  Mr.  Robinson  is  a 
material  which,  according  to  modern  ideas,  should 
be  of  an  essentially  unreliable  nature  ; but  its  com- 
position requires  some  further  elucidation,  and 
possibly  some  of  your  readers  may  be  able  to  throw 
some  further  light  on  it. 

R.  Henry  Brunton, 

Member  Inst.  C.E. 

21,  Wellington-street,  Strand, 

27th  April,  1891. 


Notes  on  Books. 


Optical  Projection.  By  Lewis  Wright.  Long- 
mans, Green  and  Co.  1891. 

This  book  may  be  considered  as,  to  a large  extent, 


a continuation  of  the  previous  excellent  book  on 
“Light,”  published  by  the  same  author.  It  deals  in 
a very  complete  manner  with  all  the  various  applica- 
tions of  the  optical  lantern  to  exhibition  purposes 
and  scientific  demonstrations.  The  first  portion  cf 
the  book  deals  very  fully  with  the  various  appliances 
used ; the  lantern  itself,  the  various  means  of 
illumination,  screens,  slides,  carriers,  and  acces- 
sory apparatus.  The  oxy-hydrogen  lamp,  with  its 
modifications,  such  as  the  ether  light,  is  treated 
at  great  length  ; but  Mr.  Wright  also  devotes 
a sufficient  amount  of  attention  to  the  electric  light. 
He  gives  a preference  to  the  Brockie-Pell  arc  lamp, 
not,  however,  referring  to  one  drawback  which  this 
lamp  possesses,  and  that  is,  its  inclined  position 
causes  it  to  take  up  a good  deal  more  room  in  the 
lantern  holder  than  the  ordinary  vertical  lamp.  The 
projection  microscope,  the  development  of  which  is 
to  a large  extent,  due  to  Mr.  Wright’s  own  work,  is 
treated  at  some  length ; and  the  last  portion  of  the 
book  is  devoted  to  detailed  instructions  for  performing 
a number  of  demonstrations  by  means  of  the  lantern. 
These  are  classified  according  to  the  subjects  to 
which  they  refer,  separate  chapters  being  devoted  to 
Chemistry,  Sound,  Light,  Polarised  Light,  Heat, 
Magnetism,  &c.  A portion  of  the  book  relating  to 
the  Light  experiments  is,  to  a certain  extent,  a repeti- 
tion of  some  of  the  former  book,  but  much  of  it 
appears  to  be  new,  and  without  such  repetition  the 
book  would  of  course  have  been  incomplete  for  those 
who  did  not  possess  the  previous  one. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — ■ 

May  6. — E.  L.  Fleming,  “ The  Sources  and 
Applications  of  Borax.” 

May  13.— Prof.  J.  J.  Hummel,  “ Fast  and 
Fugitive  Dyes.”  Sir  Owen  Roberts,  Treasurer 
of  the  Society,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evening,  at  Eight  o’clock  : — 

May  5. — Captain  J.  Buchan  Telfer,  R.N., 
“ Armenia  and  its  People.”  Sir  Charles  Wilson, 
K.C.B.,  K.C.M.G.,  F.R.S.,  will  preside. 

Tuesday  afternoon,  at  Half-past  Fou 
o’clock : — 

May  26.— C.  S.  Wilkinson,  F.G.S.,  “The 
Mineral  Resources  of  New  South  Wales.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

May  14.— Thomas  Wardle,  “Description  of 
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the  Growing  Uses  of  Tussur  Silk  in  the  European 
textile  Manufactures.”  The  Lady  Egerton  of 
Tatton  will  preside. 

May  28. — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon.  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock  : — 

May  12. — H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock:  — 
Hugh  Stannus,  F.R.I.B.A.,  “ The  Decora- 
tive Treatment  of  Natural  Foliage.”  Four 
lectures. 

Lecture  IV. — May  4. — Shapes  and  objects  to 
which. decoration  is  applied — Selection  of  plants  to 
suit  the  shapes — Treatment  in  panels,  borders,  and 
diapers  — Treatment  on  independent  objects  — 
Technical  treatments. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,'  May  4 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr. 
Hugh  Stannus,  “ The  Decorative  Treatment  of 
Natural  Foliage.”  (Lecture  IV.) 

.Farmers’  Club,  Salisbury-square  Hotel,  Fleet-street, 
E.C.,  4 p.m.,  Mr.  S.  B.  L.  Druce,  “ The  Prevention 
of  the  Adulteration  of  Artificial  Manures  and 
Feeding  Stuffs,”  and,  time  permitting,  “Small 
Holdings.” 

Engineers’,  Westminster  Town-hall,  S.W.,  7J  p.m., 
Mr.  C.  C.  Carpenter,  “ Modern  Coal  Gas  Manu- 
facture.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.,  Professor  Dewar,  and  Mr. 
Boverton  Redwood,  “ A Process  for  the  Conversion 
•of  Heavy  Mineral  Oils  into  Lighter  Hydrocarbons, 
suitable  for  Illuminating  and  other  Purposes.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 
Annual.  Meeting. 

Medical,  xx,  Chandos-street,  W.,  83  p.m.  Annual 
Oration. 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m.. 
Papers  by  Mr.  E.  Charlesworth  and  Mr.  J.  Allen 
Brown. 

Tuesday,  May  5 ...  SOCIETY  OF  ARTS,  John-street 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial 
Section.)  Captain  Buchan  Telfer,  “ Armenia  and 
the  Armenians.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  E.  E.  Klein,  “ Bacteria  : their  Nature  and 
Functions.”  (Lecture  II.) 

Central  Chamber  of  Agriculture  (at  the  House  of 
'j  he  Society  of  Arts),  ii  a.m. 

Civil  Engineers,  25,  Great  Georgc-street,  S W., 


8 pm.  Mr.  William  Langdon,  “ Railway-Train 
Lighting.” . 

Pathological,  20,  Hanover-square,  W.,  8£  p.m. 
Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 
Zoological,  3,  Hanover-square,  W.,  8J  p.m.  1.  Mr. 
Sclater,  “Remarks  on  the  Fauna  of  British  Cen- 
tral Africa.”  2.  Col.  Beddome,  “ Descriptions  of 
new  Land  Shells  from  the  Indian  Region.”  3. 
The  Hon.  L.  W.  Rothschild,  “ Description  of  a 
new  Pigeon  of  the  genus  Carpophaga .” 

Wednesday,  May  6 ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr  E.  L.  Fleming,  “ The 
Sources  and  Application  of  Borax.” 

Geological,  Burlington-house,  W.,  8 p.m. 
Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Archaeological  Association,  32,  Sackville-street,  W., 
8 p.m. 

Patent  Agents,  *19,  Southampton-buildings,  W.C., 
3 p.m.  Discussion  of  Mr.  P.  Jensen’s  paper,  “ A 
Few  Notes  on  the  Patent-office  Library.” 
Obstetrical,  20,  Hanover-square,  WM  8 p.m. 

Thursday,  May  7 ...  Linnean,  Burlington-house,  W.,  8 p.m. 

1.  Mr.  Malcolm  Laurie,  “ The  Anatomy  of  the 
Genera  Ptryogotus  and  Slimonia , their  relation- 
ship to  the  recent  Drachnida .”  2.  M.  Cresse 
Potter,  “ Observation  on  the  Diseases  of  the 
Cocoa-nut  ( Cocos  nucifera ).” 

Chemical,  Burlington-house,  W.,  8 pm.  1.  Prof. 
Dunstan  and  Mr.  T.  S.  Dymon,  “ The  Action 
of  Alkalies  or  the  Nitro  - compounds  of  the 
Paraffin  Series.”  2.  Professor  Purdie  and  W. 
Marshall,  “ The  Addition  of  the  Elements  of 
Alcohol  to  the  Ethereal  Salts  of  Unsaturated 
Acids.”  3.  Prof.  Emerson  Reynolds,  “ Some  new 
addition  Compounds  of  Thiocarbamide,  affording 
evidence  of  its  constitution.”  4.  “The  Action  of 
Anhydride  on  substituted  Thiocarbamides,  and  an 
Improved  Method  of  preparing  Aromatic  Mustard 
Oil?.”J 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 p.m.,  Mr.  R.  A.  Sterndale, 
“ Cyclopean  Architecture  in  Polynesia.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.. 
Prof.  Dewar,  “ Recent  Spectroscopic  Investiga- 
tion.” (Lecture  V.) 

Electrical  Engineers,  25,  Great  George-street,  S.W. 

1.  Dr.  J.  A.  Fleming,  “On  some  effects  of  Alter- 
nating-Current Flow  in  Conductors  having  Capa- 
city and  Self-Induction.”  2.  Mr.  W.  H.  Preece, 
“ Some  Points  connected  with  Mains  for  Electrical 
Lighting.” 

Archaeological  Association,  32,  Sackville-street,  W., 
8 p.ta. 

Friday,  May  8... United  Service  Inst.,  Whitehall-yard,  3 p.m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting.  9 p.m.  Prof.  W.  Ramsay, 
“ Liquids  and  Gases.” 

Civil  Engineers,  25,  Great  George-street,  S.W. 
p.m.  (Students’  Meeting.)  Mr.  J.  Walter 
Brown,  “Malta  Dock}  ard  Caisson.” 

Astronomical,  Burlington-house,  V/.,  8 p.m. 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m. 

Paper  by  Mr.  R.  C.  Moulton. 

Physical,  Science  Schools,  South  Kensington,  S.W. 

5 P-m. 

Saturday,  May  9... Botanic,  Inner  Circle,  Regent’s-park 
N.W.,  3I  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Mr.  H.  Graham  Harris,  “The  Artificial  Produc- 
tion of  Cold.”  (Lecture  I.) 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adelphi,  London , W.C. 


NOTICES. 

4. 

CANTOR  LECTURES. 

Mr.  Hugh  Stannus  delivered  the  fourth 
and  last  lecture  of  his  course  on  “ The 
Decorative  Treatment  of  Natural  Foliage,” 
on  Monday  evening,  4th  inst.  The  lecturer 
treated  of  the  shapes  and  objects  to  which 
decoration  is  applied,  and  of  the  selection  of 
plants  to  suit  these  shapes.  He  also  enlarged 
on  the  different  methods  of  treatment  necessary 
for  panels,  borders,  and  friezes. 

On  the  motion  of  the  Chairman  (Mr. 
Hunter  Donaldson),  a vote  of  thanks  was 
passed  to  Mr.  Stannus  for  his  course  of 
lectures. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


CON  VERSA  ZIONE. 

The  Society’s  Conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  17th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


EXAMINATIONS,  1891, 

The  list  of  successful  candidates  in  the  Ex- 
aminations for  the  present  year  is  being 
printed,  and  will  be  forwarded  to  Institutions 
in  Union  with  the  next  number  of  the  Journal. 
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INDIAN  SECTION. 

Thursday  afternoon,  April  30th,  1891  ; The 
Right  Hon.  Sir  Mountstuart  Grant 
Duff,  G.C.S.I.,  C.I.E.,  in  the  chair. 

The  paper  read  was  “ The  Periar  Irrigation 
Project,  Madras  Presidency,”  By  Col.  J.  O. 
Hasted,  R.E. 

The  paper  will  be  printed  in  a future  number 
of  the  Journal. 


FOREIGN  & COLONIAL  SECTION. 

Tuesday  evening,  May  5th,  1891  ; Sir 
Charles  Wilson,  K.C.B.,  K.C.M.G., 

F.R.S.,  in  the  chair. 

The  paper  read  was  “Armenia  and  the 
Armenians,”  by  Captain  J.  Buchan  Telfer, 
R.N. 

The  paper  will  be  printed  in  a future  number 
of  the  Journal . 


TWENTIETH  ORDINARY  MEETING. 

Wednesday,  6th  May,  1891  ; Frederick 
William  Rudler  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Furnivall,  Willoughby  Charles,  29,  Devonshire- 
place,  Portland-place,  W. 

Greenhough,  David  W.,  5,  Rood-lane,  E.C. 

Savery,  Charles  E.,  153,  Tachbrook- street,  S.W. 
Stuart,  Herbert  Akroyd,  Bletchley,  Bucks. 

Tunstall,  Wilmot,  Brook’s  House,  Meltham  Mills, 
near  Huddersfield. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Bayley,  Sir  Steuart  Colvin,  K.C.S.I.,  C.I.E.,  7, 
Glendower- place,  S.W. 

Cornett,  James  Porteus,  Claxheugh  - grove,  near 
Sunderland. 

Dunford,  J.  Williams,  100c,  Queen  Victoria- street, 
E.C.  ; and  Linda,  Pembroke-road,  Walthamstow, 
Essex. 

Vallance,  Robert  Frank,  Cavendish  - house,  Mans- 
field. 

The  paper  read  was— 
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THE  SOURCES  AND  APPLICATIONS  OF 
BORAX. 

By  E.  L.  Fleming. 

Borax  is  a white,  crystalline  substance, 
peculiar  to  the  mineral  kingdom  ; it  is  a very 
mild  alkali,  of  a pleasant  sweetish  taste,  and 
is  not  injurious  to  the  human  system  ; it  is 
freely  soluble  in  water ; its  solution  acts  as  a 
solvent  for  resins,  albumens,  fatty  acids,  and 
certain  organic  bodies  that  are  not  soluble  in 
water  alone  ; but  it  does  not  appear  to  attack 
fibres,  membranes,  tissue,  or  skin.  In  the 
crystalline  state,  or  in  solution,  it  is  very 
easily  decomposed  by  such  acids  as  tartaric 
acid  or  acetic  acid ; but  in  its  calcined  or 
anhydrous  state,  when  fused,  the  boracic  acid 
it  contains  acts  as  a more  powerful  acid  than 
even  sulphuric  acid.  Borax  in  the  crystalline 
-state  contains  47J  per  cent,  of  its  weight  of 
water,  to  which  it  tenaciously  adheres  at  the 
ordinary  temperature  of  the  atmosphere,  time 
seeming  to  have  very  little  effect  upon  its 
character.  At  the  boiling  point  of  water  it 
slowly  parts  with  nearly  the  whole  of  this 
water,  and  if  the  process  be  conducted  quickly, 
at  a still  higher  temperature,  the  borax  swells 
to  several  times  its  size,  becoming  a body  of  a 
light  and  porous  nature,  which  may  be  crushed 
to  a compact  powder.  At  a higher  tem- 
perature than  45  o°  Fahr.  it  melts  to  a clear 
glass,  which  remains  transparent  on  cooling. 
Though  the  applications  of  borax  are  not 
generally  known,  as  a fact  this  interesting  and 
valuable  salt  will  be  seen  to  be  utilised  in 
different  ways  by  several  industries,  which  are 
so  numerous  and  important  that  it  may  be 
convenient  to  group  them  under  different 
heads,  and  again  specify  the  classes  of  each 
group.  These  groups  may  be  considered 
under  the  heads  of  Hardware,  Earthenware, 
Chemicals,  Textiles,  Leather  and  Food. 

In  order  to  demonstrate  the  application  of 
borax  under  each  group,  various  representative 
firms  have  very  kindly  furnished  specimens,  in 
order  to  show  the  way  in  which  it  is  used  in 
their  particular  industry,  and  these  specimens 
are  now  displayed  on  the  table  before  you. 
Ic  must  not  be  taken  for  granted  that  every 
one  in  each  particular  trade  uses  borax,  I only 
mention  this  to  avoid  being  misunderstood. 
In  the  hardware  industries  it  is  used  by  gold- 
smiths, coppersmiths,  ironworkers,  safe- 
makers,  machinists,  and  metallurgists.  For 
goldsmiths  a special  grade  of  borax  is  pre- 
pared, called  jewellers’  borax,  in  pieces  as 


solid  and  free  from  cracks  as  possible,  so  that 
when  rubbed  on  a slate  with  water  it  is  not 
liable  to  fall  to  pieces,  but  will  gradually  wear 
away  until  too  small  to  handle  conveniently, 
when  the  small  pieces  are  put  on  one  side,  to  be 
used  as  a flux  in  melting  or  collecting. 

The  manner  in  which  borax  is  used  in 
soldering  gold-work  is  as  follows: — A piece 
of  borax  is  rubbed  on  a slab  of  slate  with  a 
small  quantity  of  water  until  a rather  creamy 
mixture  results,  and  parts  of  the  work  are 
dipped  in  this,  and  the  small  pieces  of  solder 
applied  by  the  aid  of  a camel’s-hair  pencil 
moistened  in  the  solution.  The  solder  is  then 
caused  to  melt  by  a quick  blast  from  a blow- 
pipe. 

In  brazing  copper  it  is  used  for  cleansing  the 
parts  to  be  joined,  on  account  of  the  property 
it  possesses  of  dissolving  the  oxides  that  form 
a film  upon  the  metal.  It  is  very  extensively 
used  in  the  manufacture  of  copper  pipes  and 
for  other  purposes. 

In  welding  iron  and  steel  together  it  answers 
the  same  purpose.  Machinists  and  others 
use  the  crystal  for  chilling  the  iron  to  the 
right  temperature,  for  the  purpose  of  case- 
hardening  or  tempering  different  portions 
of  machinery  or  implements  to  the  desired 
degree. 

An  enamelled  coating  for  cast-iron  and  steel 
as  well  as  copper  is  made  by  fusing  on  the 
metal  a mixture  of  quartz,  felspar,  clay,  and 
borax,  and  then  covering  it  with  a glaze  con- 
taining borax.  It  is  thus  extensively  used  in  the 
manufacture  of  enamelled  iron  mantelpieces, 
made  to  represent  the  rarest  marbles,  and  in 
the  great  variety  of  enamelled  signs  and 
hollow  ware.  Borax  is  also  used  in  conjunction 
with  infusorial  earth,  for  lining  fireproof  safes, 
for  being  a salt  that  contains  nearly  fifty  per 
cent,  of  its  weight  of  water  of  crystallization 
with  which  it  parts  at  a high  temperature  in 
the  event  of  fire,  the  steam  arising  from  the 
heated  borax  permeates  the  books  and  papers 
in  the  safe,  and  prevents  their  being  burnt, 
For  this  purpose  it  is  superior  to  alum,  which  is 
an  acid  salt,  and  has  a tendency  to  corrode 
the  iron.  At  a red  heat  the  boracic  acid  in 
borax  readily  dissolves,  and  unites  with  metallic 
oxides,  forming  a fusible  glass,  which  pro- 
perty renders  borax  of  great  use  in  con- 
junction with  other  fluxes,  for  certain  mineral 
and  metallurgical  processes 

In  the  earthenware  industries  it  is  used  by 
manufacturers  of  imitation  gems,  glass, 
china,  earthenware  and  cement.  In  the  manu- 
facture of  “ strass/  ’ which  is  the  base  of  artificial 
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gems,  borax  is  mixed  with  pure  silex,  potash  and 
white  lead  ; and  put  into  a hessian  crucible  and 
kept  at  the  highest  heat  of  a pottery  furnace 
for  twenty-four  hours.  The  longer  it  is  kept  in 
a state  of  fusion,  the  clearer  and  more  homo- 
geneous it  will  be  when  cooled.  For  coloured 
gems  various  metallic  oxides  are  added,  in  pro- 
portions only  learned  by  experience.  The  colour- 
ing matter  must  be  in  the  finest  powder,  and 
not  only  very  intimately  mixed,  but  the  mixture 
must  be  very  strongly  heated,  the  heat  must  be 
long  continued  and  the  cooling  gradual.  In 
the  manufacture  of  glass  it  is  not  a necessary 
ingredient,  but  when  used  it  is  the  strongest 
flux  known. 

In  the  specimen  before  us,  it  is  contained 
in  both  the  opal  and  flint  metals.  In  the 
brilliant  yellow  glass  of  Sevres  it  forms  over 
10  percent,  of  the  component  parts.  It  is  used 
for  staining  glass  different  colours. 

Borax  has  recently  been  applied  with  con- 
siderable success  to  the  manufacture  of  optical 
glass  at  Jena.  This  glass  has  very  high  re- 
fractive properties,  and  has  been  very  success- 
fully applied  to  the  manufacture  of  lenses  for 
microscopes  and  for  photography. 

Borax  is  now  used  in  glazing  china  and 
earthenware  so  extensively  all  over  the  world, 
that  the  consumption  in  these  industries,  at 
the  present  time,  exceeds  any  of  the  others. 
The  principle  adopted  is  to  form  a fusible 
glass  of  borax  and  other  materials,  and  fuse  it 
on  to  the  baked  earthenware.  Many  formulas 
have  been  published  of  the  composition  of  this 
fret,  but  almost  every  large  firm  have  their  own 
formula. 

In  the  manufacture  of  Parian  cement,  the 
borax  is  added  for  the  purpose  of  enabling  the 
cement,  when  set  and  moulded,  to  take  a 
polish. 

In  the  chemical  industries,  it  is  used  in  the 
manufacture  of  soap,  colours,  drysaltery,  and 
cosmetics  ; also  in  photography  and  timber- 
preserving. 

There  are  many  kinds  of  borax  soap.  From 
all  accounts,  its  use  in  this  industry  arose 
from  the  fact  that  the  linen  of  Holland  and 
Belgium  became  celebrated  on  account  of  its 
superior  whiteness,  in  the  cleansing  of  which 
borax  was  used  as  a soap-powder ; and  hence 
we  find  that  dry  soap,  soft  soap,  and  toilet 
soaps  are  now  made  with  it. 

In  the  manufacture  of  colours  borax  is  used, 
in  the  preparation  of  borate  of  chromium,  a 
pale  green  powder,  and  borate  of  copper,  a 
darker  green.  These  are  used  as  substitutes 
for  arsenical  green  in  painting  and  dyeing. 


In  drysaltery,  it  is  used  in  the  shape 
of  borate  of  lead  and  borate  of  manganese. 
Both  these  products  are  used  in  the  manu- 
facture of  varnish  (as  driers).  The  borate  of 
lead  is  used  for  the  palest  varnishes,  and  the 
borate  of  manganese  in  other  varnishes. 

As  a cosmetic,  it  enters  into  the  composition 
of  many  preparations  for  the  hair,  the  face, 
and  the  hands. 

Photographers  use  it  in  the  toning  bath,  to 
govern  the  action  of  chloride  of  gold,  which  is 
dissolved  in  conjunction  with  it,  for  changing 
the  colour  of  a photographic  print  from  the 
first,  or  red  colour,  to  a beautiful  brown  or 
black.  It  is  also  used  as  a water  varnish,  to 
give  a gloss  to  collotype  prints.  Also,  in  the 
Woodbury  printing  process,  a sheet  of  paper 
for  printing  on  is  first  rubbed  all  over  on  one 
side  with  a solution  of  borax,  and  then  floated 
on  a solution  of  shellac  ; when  dried,  it  is 
ready  for  printing  on. 

In  the  preservation  of  timber,  it  is  used  for 
dissolving  the  albuminous  resinous  matter,  or 
the  sap,  which  readily  decays,  leaving  only 
the  tough  fibre. 

Borax  dissolves  caseine,  forming  a substance- 
which  can  be  used  as  mucilage. 

In  the  textile  industries,  it  is  used  in  the 
manufacture  of  silk,  calico,  lace,  hats,  candle- 
wicks,  linen,  and  paper. 

In  silk,  it  serves  for  dissolving  the  glutinous 
matter  adhering  to  raw  silk. 

In  calico  printing,  it  is  used  for  fixing  certain 
colours  as  a mordant. 

Laces,  muslin,  tulle,  and  other  light  fabrics 
steeped  in  a solution  of  borax  are  rendered 
fireproof. 

Hat  manufacturers  use  borax  for  dissolving 
shellac  to  form  a stiffening  for  felt  hats  made 
of  wool.  A weak  solution  of  borax  is  used 
after  the  felt  body  is  proofed,  to  wash  from  the 
surface  any  excess  of  stiffening  not  required 
upon  the  face  of  the  felt. 

Candlewicks  are  prepared  with  a solution 
of  borax.  Its  use  is  to  cause  the  wick  to  curve 
in  burning,  and  at  the  same  time  to  vitrify 
the  ash.  It  also  prevents  the  wicks  from  burn- 
ing too  rapidly,  and  obviates  the  necessity  for 
snuffers. 

In  starching  linen  it  acts  as  an  economiser 
of  starch,  giving  a clearness  and  stiffness  as 
well  as  a glaze  to  the  goods. 

In  the  manufacture  of  paper  and  cards  it  is 
also  used  in  glazing.  To  obtain  this  glazed 
finish,  a solution  of  shellac  and  borax  is  floated 
over  the  surface,  which  is  afterwards  subjected 
to  very  heavy  pressure. 
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In  the  leather  industries,  it  is  used  in  curing 
and  preparing  skins,  by  leather  dressers,  and 
leather  dyers.  This  sheepskin  rug  has  been 
sent  by  a manufacturer,  who  states  that  borax 
was  used  amongst  other  ingredients  in  prepar- 
ing it. 

It  is  used  as  a mordant  in  dyeing  leather 
with  aniline  colours.  And  also  in  polishing, 
a little  borax  in  the  blacking  or  colour  is 
added  to  enable  the  iron  used  in  polishing  to 
pass  freely  over  the  leather.  It  prevents  the 
iron  sticking,  and  increases  the  glaze. 

In  the  food  industries  it  is  used  by  by  pork, 
packers,  fish-curers,  grocers,  glacialine  manu- 
facturers, and  druggists. 

Pork-packers  use  powdered  borax  for  sprink- 
ling over  hams  and  bacon  ; thousands  of  tons 
of  meat  are  thus  annually  preserved  in  America. 

Fish  curers  use  a mixture  of  boracic  acid, 
alum,  and  salt  for  keeping  herrings  fresh. 
The  principal  seat  of  this  industry,  so  far, 
has  been  at  Hangoesund,  near  Stavanger,  in 
Norway. 

Grocers  supply  borax  for  culinary  purposes, 
and  glacialine  manufacturers  use  borax  in 
their  preparations  for  keeping  milk. 

Druggists  use  it  in  the  preparation  of  at 
least  a dozen  drugs,  such  as  borax  lozenges, 
borax  pastilles,  and  mel  boracis , or  borax  and 
honey. 

Having  thus  practically  demonstrated  its 
usefulness,  let  us  turn  our  attention  to  the 
sources  from  whence  it  comes.  England  has 
no  borax  fields  or  mines,  and  at  present  the 
material,  either  in  the  manufactured  state  or 
that  from  which  it  can  be  manufactured,  comes 
from  Thibet,  Italy,  Chili,  California,  and  Asia 
Minor.  Thibet  is  the  most  ancient  source, 
and  under  the  name  of  “tincal”  borax  is 
brought  from  the  neighbourhood  of  Yam-dok- 
cho  to  Calcutta,  from  which  jiort  the  source  of 
origin  is  distant  between  400  and  500  miles 
almost  direct  north.  At  the  present  time  there 
is  railroad  communication  as  far  as  Darjeeling, 
or  a distance  of  300  miles. 

There  is  also  a borax  refinery  at  Jagadhri, 
37  miles  south-east  of  Umballa,  in  Northern 
India.  All  the  borax  which  is  exported  from 
India  is  brought  from  the  Trans- Himalayan 
region. 

Stretching  from  Ladak,  or  Leh,  eastward 
as  far  as  Lhasa,  along  the  course  of  the 
Sutlej  and  Brahmaputra,  are  a line  of  lakes 
about  a thousand  miles  in  length,  and  it  is 
from  this  district  that  the  tincal  comes.  The 
deposits  of  borax  are  invariably  associated 
with  sulphates,  and  carbonate  of  soda,  with 


more  or  less  chloride  of  sodium  and  earthy 
matters,  from  which  the  tincal  is  mechanically 
separated  by  the  natives,  and  packed  in  small 
woollen  bags,  holding  25  lbs.  to  30  lbs.  each. 
It  is  transported  across  the  mountains  to  the 
highways  of  commerce  upon  the  backs  of 
sheep. 

The  supply  from  this  source  has  never  been 
very  extensive,  owing  to  climatic  influences, 
the  difficulties  of  transport,  and  the  competi- 
tion from  other  sources.  According  to  the 
official  returns,  it  appears  that,  in  1883,  1,201 
tons  were  exported  from  India,  whilst  in  1887, 
only  714  tons  were  exported.  The  quality  of 
the  tincal  varies  from  65  per  cent,  to  90  per 
cent,  of  pure  borax. 

The  Italian  source  of  borax  is  crude  boracic 
acid,  the  development  of  which,  by  the  grand- 
father of  the  present  Count  Larderel,  in  the 
year  1818,  is  a matter  of  history.  The  boracic 
acid  springs  are  situated  in  the  Pomarance 
district  of  the  province  of  Pisa,  sixty-five  miles 
south-east  from  Leghorn. 

Iu  the  volcanic  districts  in  Tuscany,  there 
are  many  places  where  jets  of  steam  are 
thrown  up  which  are  charged  with  boracic 
acid.  These  are  known  as  sojffioni.  The 
steam  is  condensed  by  being  passed  through 
water  in  basins.  The  water  is  evaporated 
by  the  heat  of  the  soffioni , and  the  acid 
thus  obtained.  Between  500  and  600  people 
are  engaged  in  the  industry,  and  it  is 
stated  that  the  expense  of  producing  a 
ton  of  boracic  acid  of  commerce  amounts 

to  £15. 

The  average  composition  of  the  crude 
material,  taken  from  samples  of  5,000  tons  over 
three  years,  shows  it  to  consist  of  83J  per 
cent,  of  pure  crystallised  boracic  acid,  which 
is  equivalent  to  1 28 J per  cent,  of  borax  ; that 
is  to  say,  with  the  addition  of  soda  and  water, 
100  parts  of  crude  Italian  boracic  acid  will 
produce  128^  parts  of  borax. 

From  the  Board  of  Trade  returns,  the  pro- 
duction of  boracic  acid  in  Italy,  for  three 
years  1884-86,  showed  an  average  of  2,445 
tons  per  annum,  which,  converted  into  borax, 
would  be  3,141  tons.  Efforts  have  been  made 
from  time  to  time  to  increase  the  supply  of 
boracic  acid  without  success. 

There  is  railroad  communication  to  within 
about  eight  miles  of  the  works.  The  acid, 
packed  in  large  casks  weighing  13  cwt.,  is 
hauled  to  the  railroad  station  on  two-wheeled 
carts  drawn  by  a mule  or  pony,  two  casks,  and 
sometimes  only  one,  forming  a load.  In  the 
distance  these  ponies  with  their  loads  winding 
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round  the  country  roads  look  like  ants  carrying 
a grain  of  corn . 

In  the  year  1836,  a double  borate  of  lime  and 
soda  was  found  near  Iquique  in  Peru.  It  is  a 
silky  fibrous  substance,  which  looks  very  much 
like  asbestos.  It  was  identified  by  Ulex,  after 
whom  it  has  been  called  “ ulexite.”  When 
pure,  it  is  capable  of  yielding  a very  large  per- 
centage of  borax,  but  it  is  generally  associated 
with  sulphate  of  lime,  sulphate  of  soda,  and 
common  salt.  It  is  found  in  nodules,  from 
the  size  of  a hazel  nut  to  a large  pumpkin,  em- 
bedded in  the  marsh  or  lagoon,  under  an  upper 
crust  of  sand  and  salt  varying  in  thickness  of 
from  one  to  five  inches.  Large  quantities  of 
this  borate  of  lime  have  been  shipped  from 
Iquique,  Antofogasta,  and  Caldera. 

The  borate,  when  first  dug  out  of  the  marsh, 
is  rather  moist,  and  the  lumps  are  left  lying 
exposed  to  the  sun’s  action  to  dry.  Mr. 
Robottom,  who  has  just  returned  from  Chili, 
states  that  the  largest  deposits  of  borate  of 
lime  are  situated  at  Ascotan,  in  the  province 
of  Potosi,  Bolivia,  latitude  210  S.,  longtitude 
68°  W.  There  is  a railroad  running  past  the 
deposit  down  to  Antofogasta,  a distance  of 
300  miles,  the  freight  to  point  of  shipment 
being  25s.  per  ton.  The  Ascotan  lagoon  is 
12,090  feet  above  the  sea  level,  it  is  25  miles 
long,  with  an  average  width  of  from  three  or 
six  miles. 

The  borate  is  made  into  borax  and  boracic 
acid  at  Antofogasta,  where  there  is  a large 
and  well  regulated  works. 

About  50  miles  south-east  of  Iquique,  14 
miles  from  Pica,  at  the  foot  of  the  Pintadas 
mountains,  there  is  another  deposit  of  borate. 
There  is  also  a deposit  at  Maricunga,  to  the 
north  of  Copiapo,  the  shipping  point  for  which 
is  Caldera. 

The  raw  material  contains,  on  the  average, 
25  per  cent,  of  boracic  acid,  equivalent  to  68 
per  cent,  of  borax. 

The  annual  production  of  borate  of  lime  in 
Chili  and  Bolivia  is  estimated  at  4,500  tons, 
equivalent  to  3,000  tons  of  borax. 

The  Californian  source,  with  which  is  associ- 
ated Nevada  and  Oregon,  is  probably  the  most 
prolific  in  borax  minerals  of  any  section  of  the 
globe.  Whatever  you  find  in  other  borax  pro- 
ducing countries  you  find  here,  viz.,  tincal, 
boracic  acid,  double  borate  of  lime  and  soda, 
and  sesquiborate  of  lime.  Borax  was  first 
discovered  in  California  in  the  year  1856,  by 
Dr.  John  A.  Veatch. 

Of  tincal,  or  crude  borax,  there  are  no  less 
Lhan  ten  deposits,  or  borax  marshes,  as  they 


are  called.  Five  of  these  are  situated  in  Cali- 
fornia, and  five  in  the  neighbouring  State  of 
Nevada. 

The  Californian  marshes  are  situated  at 
Saline  Valley,  Furnace  Creek,  and  Armagosa, 
all  in  the  county  of  Inyo,  Slate  Range,  in  San 
Bernardino  county  ; and  Lower  Lake,  in  Lake 
county.  The  Nevada  marshes  are  at  Rhodes^ 
Teel’s  Marsh,  Fish  Lake,  and  Columbus,  in 
the  county  of  Esmeralda,  and  Salt  Wells,  in 
Churchill  county. 

Besides  these  borax  deposits,  there  are 
deposits  of  double  borate  of  lime  at  Rhodes 
and  Columbus,  in  Nevada  and  Death  Valley, 
in  California.  And  also  mines  of  sesquiborate 
of  lime  at  Dagget,  in  San  Bernardino  county, 
at  Death  Valley,  in  Inyo  county,  California, 
and  at  Chetco,  in  Oregon. 

The  general  view  of  a borax  marsh  is  per- 
haps best  illustrated  by  a photograph,  and,  for 
this  purpose,  we  will  throw  on  the  screen  a 
photograph  of  the  Saline  Valley  borax  marsh. 

This  marsh,  which  is  one  of  the  richest  in 
the  State  of  California,  is  situated  on  the 
eastern  slope  of  the  Sierra  Nevada  mountains, 
11  miles  from  the  line  of  the  Carson  and 
Colorado  railroad,  and  220  miles  east  of  San 
Francisco;  the  valley  is  18  miles  long  by  12 
miles  wide.  The  crude  borax  covers  the  plain 
to  the  extent  of  over  a thousand  acres,  with  a 
depth  of  from  6 inches  to  18  inches. 

The  borax  is  mixed  with  sand,  sulphate  of 
soda,  carbonate  of  soda  and  salt.  The  colour 
of  the  crude  material,  as  it  lays  upon  the  plain, 
is  of  a peculiar  greyish  yellow,  giving  the 
surface  the  appearance  of  snow,  somewhat 
tinged  by  age.  The  material  varies  in  rich- 
ness from  10  to  90  per  cent,  of  pure  borax. 

The  next  photograph  will  show  the  crude 
method  adopted  in  refining  the  borax.  The  plant 
consists  of  long  semicircular  iron  pans,  into 
which  the  material  is  thrown,  the  pans  are  boiled 
by  fires  underneath,  and  when  the  solution  is  of 
the  required  strength,  after  settling  for  a few 
hours  to  allow  the  solid  matters  to  subside,  the 
clear  liquor  is  run  off  into  vats  to  crystallise, 
which  takes  about  a week ; and  the  crystallisa- 
tion being  complete,  the  mother  liquors  are 
decanted,  and  the  borax  removed  and  packed. 
The  process  is  so  simple  that  Indians  are 
employed  in  borax-refining.  The  next  two 
photographs  will  show  groups  of  these  natives  ; 
they  belong  to  the  Pah  Ute  tribe,  and  very 
good  fellows  they  are : they  are  paid  a dollar 
a day. 

The  cost  of  obtaining  a ton  of  borax  at  the 
marsh  amounts  to  T3  I0S>>  *n  addition  to 
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which  there  is  hauling  and  railroad,  and 
freight  to  the  market. 

The  Death  Valley  borax  marsh  lies  a little 
to  the  south-east  of  Saline  Valley,  and  more 
remote  from  the  railroad.  Death  Valley  takes 
its  name  from  the  circumstance  of  a company 
of  emigrants  entering  it,  on  their  way  from 
Salt  Lake  to  California,  in  the  year  1850.  Very 
little  was  known  then  of  the  passes  through 
the  mountains,  and  this  party  made  the  fatal 
mistake  of  attemping  a more  direct  pass, 
than  that  by  the  well-known  emigrant  road. 
The  valley  was  to  them  a cul  de  sac.  While 
seeking  an  outlet,  they  experienced  dangers 
and  difficulties  altogether  unexpected  and 
almost  insurmountable.  Finding  it  impossible 
to  take  their  wagons  over  the  mountains,  they 
abandoned  them,  and  while  some  of  the  party 
climbed  the  rugged  and  roadless  passes,  others, 
seeking  water,  miserably  perished. 

In  this  valley,  and  also  at  Calico  in  San 
Bernardino,  there  exist  mines  of  sesquiborate 
of  lime,  or  borate  spar.  This  borate  lies  in 
ledges  varying  in  thickness  from  6 inches  to 
6 or  7 feet,  and  crops  out  at  the  surface  at 
different  angles. 

The  photographs  now  exhibited  on  the  screen 
will  best  explain  the  manner  in  which  this 
borate  occurs. 

The  borate  is  mined  in  the  ordinary  manner 
by  sinking  shafts  and  running  levels. 

The  material  is  carefully  picked  and  freed 
from  the  limestone,  gypsum,  and  steatite  with 
which  it  is  associated  ,when  it  yields  a product 
containing  from  35  per  cent,  to  40  per  cent, 
boracic  acid,  and  can  be  converted  into  its  own 
weight  of  borax. 

There  are  three  kinds  of  sesquiborate  of  lime 
that  correspond  to  the  three  varieties  of  car- 
bonate of  lime,  viz.,  calc  spar,  marble  and 
chalk.  In  many  instances  it  is  extremely 
difficult  to  distinguish  by  the  eye  the  difference 
between  the  borate  and  the  carbonate. 

Prospectors  for  borax  and  borates  frequently 
use  a little  sulphuric  acid  and  alcohol  to  detect 
their  presence  ; the  boracic  acid  liberated  by 
the  acid  gives  with  alcohol,  upon  ignition,  a 
beautiful  green  flame.  If  you  have  no  means 
of  obtaining  these,  a little  vinegar  and  whisky 
will  give  the  same  result. 

These  three  varieties  of  sesquiborate  of  lime 
are  worked  in  Oregon,  California,  and  Asia 
Minor. 

At  Chetco,  Oregon,  the  borate  of  lime  occurs 
in  large,  beautifully  white  nodules,  imbedded 
in  a soft  serpentine  formation  this ; variety  is 
similar  to  chalk. 


The  borate  spar  of  California  is  similar  to 
calc  spar,  and  the  boracite  of  Asia  Minor  may 
be  likened  to  marble. 

At  the  present  time,  the  production  of  borax 
on  the  Pacific  coast  amounts  to  6,000  tons  per 
annum,  most,  if  not  all,  of  which  is  consumed 
within  the  limits  of  the  United  States. 

The  next  and  last  source  is  that  from  Asia 
Minor.  Boracite,  as  it  is  called,  was  discovered 
in  1869  at  Sultan  Chairi,  near  Suzurlu,  in 
Asia  Minor,  forty -five  miles  from  Panderma,  a 
port  on  the  Sea  of  Marmora,  100  miles  from 
Constantinople,  with  which  city  there  is  a 
regular  service  of  steamboats. 

The  principal  deposits,  as  far  as  yet  known, 
exist  near  the  Tschatalja  mountain,  in  longi- 
tude 28° 2'  east,  and  and  latitude  40°  north. 
It  is  mined  by  means  of  both  shafts  and  tun- 
nels. The  boraciferous  stratum  varies  in 
depth,  the  nodules  or  borate  being  dissemin- 
ated through  the  gypsum  and  other  earthy  im- 
purities with  which  it  is  associated,  and  from 
which  it  has  to  be  selected  and  picked.  The 
material  is  hauled  to  Panderma  in  “ arabas,,r 
or  native  ox-carts,  or  else  packed  on  the 
back  of  camels.  It  tests  from  40  to  44  per 
cent,  of  boric  acid.  The  present  annual 
yield  is  from  8,000  to  9,000  tons. 

There  are  other  minerals  existing  in  different 
parts  of  the  globe  that  contain  boracic  acid, 
but  either  the  quantity,  the  quality,  or  other 
difficulty  exists  that  prevent  their  being  dealt 
with  commercially.  They  are  interesting 
mineralogically. 

The  manufacture  of  borax,  as  far  as  the 
English  are  concerned,  divides  itself  into  two 
classes  — the  manufacture  of  borax  from 
boracic  acid,  and  that  from  sesquiborate  of 
lime  and  double  borate  of  lime  and  soda. 

The  mere  refining  or  recrystallizing  of  crude 
borax  requires  no  skill  at  all.  The  manu- 
facture of  borax  from  boracic  acid  imported 
from  Italy  involves  several  processes.  The 
sulphates  of  ammonia  and  magnesia  have  first 
to  be  washed  out  of  the  crystallized  acid,  and 
this  is  effected  by  reason  of  their  superior 
solubility.  The  boracic  acid  is  then  boiled  in 
large  iron  pans,  with  the  requisite  amount  of 
carbonate  of  soda,  the  impurities  allowed  to 
subside,  and  the  clear  liquor  run  to  large  iron 
vats  to  crystallize.  This  first  borax  is  not 
pure  enough  for  commerce,  and  requires  a 
second  crystallization. 

The  impure  borax  liquors  are  boiled  down, 
and  upon  reaching  a strength  of  6o°  Twad.r 
or  1,300  specific  gravity,  are  allowed  to  re- 
crystallize and  throw  down  a further  crop  of 
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borax.  Before  the  mixture  reaches  a tempera- 
ture of  8o°  Fahr.  it  is  drawn  off  into  other  vats 
to  allow  the  sulphate  of  soda  to  crystallize  out, 
and,  finally,  the  liquor  is  raised  to  the  boiling 
point,  and  concentrated  in  order  to  get  rid  of  the 
common  salt. 

Borax  manufactured  from  boracic  acid  is 
liable  to  be  tinged  with] various  colours,  such  as 
black,  green,  or  yellow,  on  account  of  impurities 
contained  in  the  acid  or  the  soda  ash,  and  are 
due  to  the  presence  of  sulphides  or  oxides  of 
iron.  In  order  to  overcome  this  difficulty  the 
borax  is  bleached  when  in  a state  of  solution. 

The  manufacture  of  borax  from  boracite, 
colemanite,  or  ulexite,  presents  a new  feature 
that  does  not  appear  in  the  manufacture  from 
boracic  acid,  and  that  is,  that  when  any  of  these 
minerals  are  reduced  to  a state  of  the  finest 
powder,  and  boiled  with  carbonate  of  soda,  what 
is  known  as  borate  of  soda,  as  well  as  biborate 
of  soda,  is  formed. 

The  biborate  of  soda  or  borax  crystallizes 
out  in  the  ordinary  way,  but  the  borate  of  soda 
remains  as  a thick  syrupy  liquor,  which  has  to  be 
decomposed  either  with  carbonic  acid,  boracic 
acid,  or  bicarbonate  of  soda.  If  this  is  not 
done  loss  is  apt  to  occur,  and  the  full  strength 
of  the  mineral  is  not  obtained. 

With  such  abundant  and  redundant  supplies 
of  borate  of  lime  throughout  the  world,  it  be- 
comes a question  of  transporting  the  boracic  acid 
it  contains  in  as  concentrated  a form  as  possible, 
especially  in  those  regions  where  the  quality  is 
but  poor  , and,  therefore,  many  plans  have  been 
devised.  One  of  the  simplest  is  what  is  known 
as  the  sulphurous  acid  process,  and  this  is  to  be 
preferred  to  others  on  account  of  the  small 
quantity  of  sulphur  required  to  extract  the 
boracic  acid. 

The  process  consists  in  burning  sulphur,  and 
injecting  the  sulphurous  vapours  into  the  de- 
composing vessel,  where  the  borate  of  lime  is 
kept  in  a state  of  agitation  and  suspension  in 
water. 

Only  one  ton  of  sulphur  is  required  to  pro- 
duce five  tons  of  acid,  and  the  saving  effected 
in  cost  of  transportation,  where  it  takes  two  or 
even  three  tons  of  borate  of  lime  to  produce  a 
ton  of  boracic  acid,  requires  no  recommenda- 
tion. 

The  price  or  value  of  borax  has  probably 
interfered  to  a great  extent  with  its  more 
general  use.  The  fluctuation',  can  be  better 
described  by  a diagram  on  the  wall,  and  shows 
the  value  in  London  and  New  York  for  the 
last  twenty  years. 

In  1872,  owing  to  a combination,  the  price 


was  forced  up  to  over  ^100  a ton,  since  which 
time,  owing  to  the  American  and  Asia  Minor 
supply  becoming  developed,  the  price  has 
declined,  increased,  and  declined  again.  And 
at  the  present  time  the  curious  circumstance 
exists  that  the  price  of  borax  in  America  is 
higher  than  it  is  in  England.  America,  of  al? 
places  in  the  world  ! The  way  it  came  about 
was  this.  Prior  to  1883,  Italian  boracic  acid 
was  admitted  into  the  United  States  duty  free  * 
so  some  of  the  borax  manufacturers  applied  to 
Congress  to  put  on  a duty,  as  it  was  ruining 
the  borax  industry.  This  Congress  obligingly- 
consented  to  do,  and  put  on  a duty  of  4 cents 
a pound.  There  has  been  a duty  on  borax  of 
foreign  manufacture  all  along ; but  American 
borax,  shipped  from  San  Francisco  to  New 
York,  via  Panama  or  round  the  Horn,  is 
admitted  duty  free.  Even  if  American  borax 
is  shipped  from  San  Francisco  to  Liverpool,  it 
can  be  re-shipped  to  America  and  admitted 
duty  free.  Still  the  price  of  borax  in  the 
United  States  went  down  until,  in  1885,  it  was 
sold  at  £21  per  ton  in  San  Francisco.  It  then 
occurred  to  the  borax  producers  to  combine 
and  put  up  prices,  which  in  1887  they  did,, 
limiting  the  production  to  the  requirements  of 
the  United  States,  and  selling  to  actual  con- 
sumers in  a few  other  countries.  The  price 
was  put  up  to  the  full  extent  of  the  tariff  on 
borate  of  lime  and  boracic  acid.  And  so  the 
consumers  of  borax  in  the  United  States,  where 
there  is  probably  more  borax  than  any  other 
section  of  the  globe,  have  to  pay  more  for  it. 
You  will  notice  that  twenty-eight  industries,, 
owing  to  the  action  of  the  protection  policy  of 
the  United  States,  thus  suffer  to  benefit  one. 

But  in  order  to  maintain  that  price,  the 
Americans  are  restricted  to  the  consumption 
in  their  own  country,  for  fear  of  their  borax 
being  bought  at  the  current  price  in  England, 
and  shipped  across  to  New  York  to  compete 
with  the  higher  prices  there. 

Various  estimates  have  been  made  of  the 
consumption  of  borax  throughout  the  world, 
and  one  of  the  methods  of  ascertaining  this  is 
by  referring  to  the  productions  of  different 
countries,  and  converting  the  different  materials 
into  their  equivalent  of  borax.  We  thus  find  the 
production  to  be  as  follows  : — 

Tons. 


Asia  Minor  8,000 

Thibet 2,000 

Italy  3,000 

United  States  6,000 

Chili  and  Bolivia 3,000 


Total 22,000 
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As  the  American  and  Asia  Minor  supply  has 
been  developed  within  the  last  20  years,  it  will 
be  seen  that  the  uses  of  borax,  to  the  extent  of 
14,000  tons  per  annum,  have  increased  during 
that  period,  or  nearly  300  per  cent.,  and  it 
may  be  taken  for  certain  that  its  uses  will 
still  further  extend. 


DISCUSSION. 

Mr.  Arthur  Robottom  said  he  was  neither  a 
chemist  nor  a geologist,  but  he  had  travelled 
much  in  search  of  borax,  feeling  sure  that  its 
general  use  would  be  a great  value  to  the  world. 
He  was  the  first  to  bring  it  from  California,  and 
having  a large  stock,  of  course  he  tried  how  he 
could  dispose  of  it,  and  to  what  uses  it  could  be  put. 
He,  therefore,  induced  the  butcher  in  the  village 
where  he  resided  to  let  him  have  some  cowhides, 
which  he  treated  with  borax,  he  then  had  them  tan- 
ned, and  sent  the  leather  to  Northampton,  where  it 
was  pronounced  to  be  as  fine  as  any  in  the  world ; in 
fact  one  man  was  so  pleased  with  it  that  he  had  kept 
a specimen  in  his  window  ever  since.  When  he  first 
went  to  America  borax  was  little  known  there  ex 
cept  to  druggists,  but  he  spoke  about  it,  and  got  its 
uses  noticed  in  the  papers.  Rambling  in  the  Death 
Valley  he  saw  a dead  horse  lying  on  the  ground,  and 
pulling  out  some  of  the  hair  and  finding  it  perfectly 
firm  he  cut  a piece  of  flesh  with  his  knife  and  found 
it  perfectly  sweet,  although,  as  he  ascertained  after- 
wards, the  carcase  had  been  lying  there  a long  time. 
He  got  this  noticed  in  the  California  papers,  from 
which  it  was  copied  into  others,  and  that  was  the 
beginning  of  the  use  of  borax  as  a preserving  agent  in 
America,  a use  which  had  now  become  so  general. 
With  regard  to  its  effects  on  the  human  system,  he 
believed  Sir  Henry  Thompson  had  spoken  of  it  as 
■deleterious,  but  he  took  it  constantly,  and  was  never- 
•out  of  health,  and  he  had  cured  many  sore  throats 
with  it,  for  he  always  kept  a supply  of  it  about 
him.  Sir  Joseph  Lister  was  the  first  to  use  it 
as  an  antiseptic  in  medicine,  and  if  people  could  only 
be  taught  to  use  it  in  their  socks  it  would  be  an  im- 
manse  boon  to  soldiers,  policemen,  postmen,  and 
others  who  had  a great  deal  of  walking  to  do.  The 
great  difficulty  was  to  get  shopkeepers  to  sell  it,  but 
he  did  his  best  to  make  its  virtues  known.  He  had 
been  in  communication  with  hundreds  of  chemists  on 
the  subject,  and  he  always  endeavoured  to  find  out 
what  their  customers  said  of  it.  The  antiquity  of 
lineal  as  an  import  from  Thibet  was  consider- 
able. He  had  reason  to  believe  that  it  was 
brought  by  caravan  from  beyond  Shata  to  China, 
and  hence  by  way  of  Babylon  and  Palmyra  to  the 
Mediterranean  ports  before  the  Christian  era.  In 
1707,  the  price  of  tincal  in  London  was  £9  5s.  a cwt., 
or  ^185  a ton;  and  in  July,  1756,  from  a price 
current,  he  found  it  was £14  a cwt.,  or ^280  a ton. 


Of  course  at  such  a price  it  could  not  be  used  for 
washing.  The  great  thing  to  be  desired  was  that  it 
should  be  low  in  price  so  that  washerwomen  might  use 
it  instead  of  soda ; they  would  not  get  sore  arms,  and 
if  they  had  such,  it  would  cure  them.  He  had  just  re- 
turned from  Chili  and  Bolivia.  Near  the  Death  Valley 
there  was  a deposit  of  crude  borax,  which  he  discovered 
about  a foot  under  the  blue  mud.  When  this  was 
removed,  the  borax  was  accessible  ; and  when  the 
sulphate  of  soda  was  dissolved  out,  it  was  tolerably 
pure.  He  sent  a cargo  of  it  home  round  Cape  Horn, 
and  felt  very  proud  when  it  arrived.  It  was  a very 
toilsome  journey  to  get  there,  for  there  was  no  rail- 
way then  ; and  he  had  212  miles  to  walk,  through  a 
very  difficult  country ; but  he  felt  amply  repaid,  when 
he  found  the  borax,  knowing  it  would  have  the  effect 
of  bringing  the  price  down,  and  putting  it  within  the 
reach  of  all. 

Mr.  Owen  asked  if  Mr.  Fleming  had  any  know- 
ledge of  a recent  discovery  of  a large  deposit  of 
borax  in  Washington  territory.  He  believed  it  was 
not  generally  known,  but  understood  that  the  infor- 
mation was  trustworthy. 

Sir  II.  Trueman  Wood  said  he  might  refer  those 
interested  in  this  subject  to  the  paper  read  there, 
some  few  years  ago,  by  the  late  Professor  Barff,*  on 
his  invention  of  boro-glyceride,  which  he  used  very 
successfully  as  a food  preservative.  In  the  Society’s 
Journal  for  i86of  there  would  also  be  found  a full 
account  of  the  Tuscan  boracic  acid  districts,  written 
by  Mr.  Jervis,  an  Englishman,  who  resided  in  Italy. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Fleming,  said  probably  few  present,  before 
hearing  the  paper,  had  any  idea  of  the  number  of 
uses  to  which  this  remarkable  salt  was  applied.  It 
appeared  to  be  used  for  hats  and  boots  : from  head 
to  foot  they  were  indebted  to  it ; and  Mr. 
Robottom  almost  invited  them  to  use  it  as  a food  in 
time  of  health,  and  as  a medicine  in  sickness.  Many 
of  its  applications  were  of  special  and  technological 
interest  only,  but  the  suggestion  that  it  might  be 
used  for  making  textile  fabrics  uninflammable  was  of 
universal  application,  and  if  every  housewife  could  be 
induced  to  employ  it  for  this  purpose  in  the  manner 
described,  dissolving  one  pound  in  a gallon  of  water, 
great  advantage  would  result  from  the  reading 
of  the  paper.  It  was  very  curious  to  note  how  enor- 
mously its  application  had  extended  in  recent  years, 
owing  to  the  enlarged  production.  Going  back  to 
the  beginning  of  the  century,  Thibet  seemed  to  be 
the  only  source,  tincal  having  been  brought  from  there 
for  untold  ages.  In  the  early  part  of  the  century,  the 
remarkable  district  in  Tuscany,  to  which  Sir  Henry 
Wood  referred,  made  its  contribution,  and  though 
the  yield  from  thence  was  not  now  so  large  as  from 
America  or  Asia  Minor,  it  was  very  important. 

* Journal , vol.  xxx.,  p.  516.  t Yol.  viii.  p.  542. 
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There  were  a number  of  vents  in  the  ground  giving 
forth  boracic  acid  in  the  form  of  vapour,  and  the 
district  which  was  once  sterile  and  pestilential,  had 
been  converted  by  the  exertions  of  Count  Larderel 
and  others  into  a great  industrial  centre.  Mr.  Jervis, 
whose  account  had  been  referred  to,  was  educated  at 
the  Royal  School  of  Mines,  and  had  for  many  years 
held  the  post  of  Curator  of  the  Technological 
Museum  of  Turin,  and  was  the  author  of  a most 
valuable  work  in  four  volumes,  on  the  mineral  re- 
sources of  Italy.  At  the  time  of  the  Exhi- 
bition of  1851,  the  sources  of  borax,  as  appeared 
by  the  catalogue,  were  very  few,  and  the  supplies 
scanty,  but  some  years  afterwards  a remarkable 
specimen  was  brought  home  by  the  late  Mr.  Bollaert. 
who  travelled  in  Chili  and  Peru,  which  proved  to  be 
the  double  borate  of  lime  and  soda.  It  was  called, 
in  the  first  instance,  Hayesine,  and,  owing  to  some 
difficulty  in  opening  up  the  deposits,  very  little  was 
heard  of  them  for  some  time.  Then  came  the  dis- 
coveries in  California,  to  which  Mr.  Fleming  had 
referred.  He  remembered  hearing  of  them  first 
from  the  late  John  Arthur  Phillips,  who  visited 
Borax  Lake,  and  in  the  last  twenty  years  there  had 
been  a most  remarkable  development  in  the  industry. 
The  borax  lake  became  impoverished  in  time,  but 
other  deposits  were  discovered,  and  the  output  now 
was  enormous.  Up  to  1872,  all  the  borax  used  in  the 
United  States  was  imported,  but  the  opening  of 
these  deposits  led  to  a prohibitory  tariff  being  im. 
posed,  and  America  was  now  supplied  from  her  own 
resources.  He  apprehended  that  many  of  the  appli- 
cations which  had  been  mentioned  were  the  result  of 
American  ingenuity,  but  he  would  be  a bold  man 
who  would  say  that  the  utilities  of  borax  had  yet 
been  exhausted.  Mr.  Fleming  concluded  his  paper 
by  suggesting  that  its  use  would  be  still  further 
extended,  and  no  doubt  the  paper  would  itself  con- 
duce very  greatly  to  that  end. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Fleming,  in  reply,  said  he  considered  it  a 
great  honour  and  privilege  to  be  able  to  bring  the 
matter  forward ; and,  if  his  suggestion  as  to  the  fire- 
proofing fabrics  were  taken  up,  he  should  be  abun- 
dantly repaid.  In  reply  to  Mr.  Owen,  he  might  say, 
that  when  in  California  some  six  months  ago,  he 
heard  that  some  one  had  come  down  from  Van- 
couver’s Island,  and  stated  that  a deposit  of  borax 
had  been  discovered  on  the  Canadian  frontier,  but 
that  it  was  so  remote  from  the  railroad  and  shipping 
accommodation,  thnt  it  was  impossible  at  present 
to  utilise  it.  That  was  the  case  with  some 
other  known  deposits.  There  was  a deposit  of 
the  double  borate  of  lime  and  soda  in  Persia, 
but  it  was  too  remote  from  the  sea  or  rail- 
way to  do  anything  with  it.  With  regard  to 
the  boracic  acid  springs  of  Italy,  he  had  not 


thought  it  necessary  to  say  much,  because  they  had 
been  so  thoroughly  described  in  different  chemical 
works.  He  had  read  with  great  interest  and  pleasure 
Mr.  Jervis’s  work  on  the  subject,  and  extracts  from 
the  work  were  sent  over  to  California  to  Professor 
Hanks,  of  the  State  Mining  Bureau,  and  copied  into 
the  annual  report  of  the  State  mineralogist.  The 
United  States  Consul  in  Leghorn  also  visited  the 
district  as  recently  as  1882,  and  he  treated  the 
matter  exhaustively,  though  his  report  was  only  a 
recapitulation  of  what  had  been  said  by  Mr.  Jervis. 


Correspondence. 


DECORATIVE  PLASTER  WORK. 

Mr.  Brunton  having  made  sundry  comments  in  the 
Journal  of  the  1st  May  on  my  paper  on  “ Modelled 
Stucco  Work,”  I should  like  to  offer  a few  brief 
explanatory  remarks. 

1st.  As  to  the  use  of  wood  for  burning  lime.  I 
was  not  advocating  this,  but  simply  quoting  Vitruvius. 
I dare  say  this  is  an  unscientific  mode  of  calcining 
limestone,  but  it  was  the  only  one  then  available  ; 
and  even  now  wood  is  used  in  the  greater  part  of 
Europe  for  this  purpose,  the  harder  woods  being 
preferred;  but  I do  not  find  more  “disastrous 
results”  arising  from  such  use  than  where  coal  is 
used. 

2nd.  In  regarding  stucco —meaning  thereby  a 
superior  kind  of  mortar— from  a civil  engineer’s  point 
of  view,  and  considering  its  cementitious  quality 
only,  Mr.  Brunton  is  quite  right  in  advocating  the 
employment  of  newly  slacked  lime.  My  paper  was 
solely  devoted  to  the  consideration  of  the  plastic 
quality  of  stucco  and  its  artistic  use.  To  model  in 
newly  slacked  lime  would  not  only  be  dangerous  to 
the  artist’s  hands  and  eyes,  but  his  work  would 
crack,  and  fall  to  pieces  as  it  dried.  Again,  for  the 
purpose  of  fresco-painting,  the  caustic  quality  of 
“hot”  lime  would  destroy  most  colours,  and  its 
efflorescence  obliterate  those  which  remained.  It  is 
quite  evident,  from  the  stress  laid  by  all  the  old 
writers  on  this  subject,  that  the  need  of  lime  slacked 
long  before  it  was  used  was  felt  to  be  a very 
important  fact ; indeed,  wherever  stucco  is  now  used, 
either  for  modelling  or  for  painting  in  fresco  upon, 
this  caution  is  still  insisted  on  and  observed.  There- 
fore, we  can  feel  assured  that  all  the  old  stucco  work 
we  have  was  so  compounded.  That  this  stucco  work 
has  stood  for  a very  long  time,  the  illustrations  of  my 
paper  made  evident  by  photographs  of  their  actual 
state.  It  certainly  was  not  of  an  “ essentially  un- 
reliable nature. 

3rd.  As  to  the  admixture  of  organic  substances  with 
the  lime,  Mr.  Brunton’s  comment  is  correct  if  he 
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restricts  it  to  the  use  of  “ glutinous  substances,”  such 
as  animal  glue  and  size,  which  are  readily  soluble 
substances  ; but  the  only  animal  substances  contained 
in  the  receipts  quoted  by  me  are  blood  and  white  of 
egg — that  is,  albuminous  ones.  Now  “ white  of  egg 
and  quick-lime  ” is  one  of  the  hardest  and  most  in- 
soluble cements,  and  is  well  known  in  almost  every 
household. 

As  to  the  virtue  of  vegetable  admixtures  quoted, 
such  as  I have  experimented  with  do  render  the 
stucco  easier  to  model  with  and  apparently  increases 
its  hardness. 

I do  not  pretend  to  sufficient  chemical  knowledge 
to  venture  upon  any  reason  for  this,  but  I shall  be 
very  grateful  to  any  one  better  endowed  with 
scientific  attainments  who  will  consider  this  question, 
and  communicate  the  result  of  their  research  either 
to  the  Journal  or  to  me. 

Geo.  T.  Robinson. 

20,  Earl’s-terrace,  Kensington,  W. 


Among  the  many  interesting  points  raised  by  Mr. 
G.  T.  Robinson  in  his  paper  on  “ Decorative  Plaster 
Work,”  the  composition  of  the  material  in  which 
such  work  is  to  be  executed  naturally  occupies  a pro- 
minent position.  To  use  a perishable  material  for 
such  work  would  be  to  delay  if  not  entirely  prevent 
the  resuscitation  of  the  ancient  art  for  which  Mr. 
Robinson  so  ably  pleads,  and  it  is  of  the  greatest  im- 
portance that  the  composition  of  the  stucco  should, 
as  far  as  possible,  be  above  suspicion.  The  author 
of  the  paper  gives  us  the  result  of  ancient  practice, 
which  has  stood  the  test  of  many  centuries ; but 
Mr.  R.  H.  Brunton  takes  exception  to  several  of 
the  precautions  specified  on  the  ground  that  they  are 
not  in  accordance  with  modern  science  or  practice. 
I venture,  however,  to  think  that  some  of  Mr. 
Brunton’s  remarks  do  not  quite  represent  the  state  of 
modern  knowledge  on  the  subject.  With  regard  to 
the  burning  of  limestone  or  carbonate  of  lime,  for 
instance,  Mr.  Brunton  states  that  too  much  or  too 
little  heat  has  an  injurious  effect.  This  is  only  true 
of  impure  limestone,  which  would  hardly  be  selected 
for  such  a purpose.  Pure  carbonate  of  lime  may  be 
subjected  to  the  intense  heat  of  the  oxy-hydrogen 
blowpipe  without  losing  its  power  of  slaking  when 
exposed  to  moist  air,  a fact  but  too  well  known  to 
all  who  use  the  lime  light.  Even  natural  limestones 
of  considerable  purity  can  be  exposed  to  the  highest 
available  temperatures  without  detioration  of  the 
resulting  hydrate  ; and  I have  myself  exposed  Buxton 
limestone  to  the  intense  white  heat  of  a steel  furnace, 
and  subsequently  found  it  to  slake  as  well  as  the 
same  stone  burnt  in  the  ordinary  way.  Should  any 
©f  the  limestone  be  insufficiently  burnt,  i.e.,  should  it 
still  retain  its  carbonic  acid,  it  will  not  slake,  and  the 
lumps  can  easily  be  separated  from  that  which  has 
been  converted  into  a fine  powder  by  the  slaking 


process.  The  use  of  wood  for  burning  lime  has  the 
great  advantage  that  it  does  not  introduce  the  dele- 
terious sulphur  compounds  present  in  all  mineral 
fuels. 

Mr.  Brunton  states  that  the  process  of  “ setting  ” 
is  the  absorption  of  carbonic  acid.  This  is  not  at 
all  in  accordance  with  modern  scientific  research. 
The  interesting  experiments  of  Wolters  and  other 
observers  have  clearly  proved  that  the  presence  of 
carbonic  acid  is  not  necessary  for  the  setting  of  mor- 
tars, and  that  mortars  will  set  perfectly  well  in  an 
atmosphere  quite  free  from  carbonic  acid.  No  doubt 
the  ultimate  hardness  of  mortars  is  much  increased 
by  the  gradual  absorption  of  carbonic  acid  ; but  the 
process  is  extremely  slow,  and  as  it  requires  several 
generations  for  its  completion,  we  must  not  rely  on 
it  for  modern  work.  Dr.  Ziureck  found  a consider- 
able per-centage  of  caustic  lime  in  mortar  500  years 
old,  and  a sample  of  mortar  from  a bridge  over  the 
Great  Western  Railway,  which  was  removed  last 
month,  and  was  about  50  years  old,  still  contained 
27  per  cent,  of  the  lime  in  a caustic  state.  Air- 
slaked  lime  does  not  absorb  carbonic  acid  unless 
free  water  is  present ; this  has  now  been  known 
for  more  than  twenty  years,  and  yet,  as  Mr. 
Brunton  remarks,  some  persons  specify  that  lime 
shall  be  newly  slaked.  This  is  in  direct  con- 
tradiction, both  to  the  practice  of  the  ancients  and 
modern  scientific  observation.  There  is  a reason  for 
the  use  of  pulverised  marble,  which  Mr.  Brunton 
considers — I think  erroneously — “precisely  similar  in- 
constitution to  whiting,  or  to  the  long-  slaked  lime 
Mr.  Robinson  mentions.”  Marble,  even  in  the 
finest  particles,  is  crystalline  in  structure  ; and  it  is  ar 
fact,  well  known  to  chemists,  that  a particle  of  a 
crystalline  substance  will  often  produce  crystallisa- 
tion, when  added  to  a mass  of  identical  chemical 
composition,  but  amorphous  in  structure.  It  is, 
therefore,  highly  probable  that  the  presence  of  these 
crystalline  particles  in  mortar  may  cause  the  carbo- 
nate of  lime,  which  is  slowly  formed,  to  assume  the 
crystalline  structure  ; and,  as  this  is  the  final  and 
most  permanent  form  of  all  mineral  substances,  the 
result  is,  no  doubt,  favourable  as  regards  the  perma- 
nence of  the  mortar. 

With  regard  to  the  admixture  of  glue  with  whit  in gT 
this  could  hardly  be  very  desirable  ; but  caustic  lime 
would  have  a very  different  chemical  action  on  the 
glue.  I have  used  for  many  years  for  painting 
woodwork,  out-of-doors,  a mixture  of  blood  and 
caustic  lime,  which  mixture  is  much  more  desir- 
able than  a wash  of  lime  or  even  Portland  cement ; 
and  yet  the  blood  alone  is  very  unstable  sub- 
stance. 

I trust  these  remarks  may  tend  to  give  a little 
more  confidence  in  the  material  which,  it  appears  to- 
me, Mr.  Brunton  rather  underrates. 

Walter  F.  Reid,  F.I.C.,  F.C.S. 

Fieldside,  Addlestone, 

May  6,  1891. 
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PETROLEUM  IN  MOTORS. 

In  the  report  of  my  remarks  after  the  reading  of 
Professor  Robinson’s  paper,  there  are  two  small 
■changes  of  expression  which  almost  invert  my 
meaning.  I am  reported  as  saying  that  I had  tried 
a petroleum  burner  in  a steam  boiler  “ with  very 
favourable  results.”  What  I said  was,  “in  very 
favourable  conditions.”  I do  not  think  the  result 
was  at  all  favourable  to  the  use  of  petroleum  in 
raising  steam.  I am  reported  as  saying  that  there 
was  “a  clear  and  perfect  combustion,  and  not  too 
high  a temperature.”  What  I said  was  that  there 
was  “a  clear  flame,  perfect  combustion,  and  not  too 
high  a temperature  of  the  waste  gases  in  the 
<2iimney.” 

In  this  trial  the  effective  evaporation  (deducting 
the  steam  used  for  the  burner)  was  iO'44  lbs.  of  feed 
water  at  7 1 S*4  per  lb.  of  petroleum  oil.  This  is 
equivalent  to  an  evaporation  of  1 2- 16  lbs.  from,  and 
at  212°  per  lb.  of  oil.  From  previous  trials  of  the 
■same  boiler  with  Welsh  coal,  I judge  the  evapora- 
tion per  lb.  of  oil  to  be  26  per  cent,  better  than  per 
lb  of  coal.  But  this  somewhat  overestimates  the 
difference  of  value  of  the  fuels,  because  the  boiler 
was  forced  more  in  the  coal  trials  than  in  the  oil 
•trials. 

As  to  experiments  in  which  a boiler  is  worked  one 
day  with  coal  and  another  day  with  oil,  without  exact 
measurements  of  the  amount  of  evaporation,  anyone 
■experienced  in  boiler  trials  will  know  that  such  ex- 
periments are  fallacious  and  misleading.  They  are 
not  only  of  no  scientific  value,  but  they  are  useless 
even  in  forming  a rough  practical  judgment  of  the 
relative  value  of  two  fuels.  Apart  even  from  the 
uncertainty  whether  the  same  work  was  being  done 
on  both  days,  it  is  necessary  to  know  whether  the 
boiler  was  so  designed  and  used  that  a fairly  good 
result  was  obtained.  I am  surprised  that  Professor 
Robinson  should  quote  results  of  this  kind  and  still 
more  that  he  should  base  any  conclusions  on  them. 

W.  C.  Unwin. 

May  4th,  1891. 


Obituary. 

♦ 

Loftus  Perkins. — By  the  death  of  Mr.  Loftus 
Perkins,  which  took  place  on  the  27th  of  April  last, 
at  K-ilbum,  the  Society  loses  one  who  took  a very 
active  interest  in  its  work,  and  was  the  representative 
of  a family  which  has  for  long  been  closely  associated 
with  it.  Mr.  Perkins’s  grandfather,  Jacob  Perkins, 
an  American  by  birth,  who  spent  a large  portion  of 
his  life  in  England,  was  a prolific  and  ingenious  in- 
ventor. Jacob  Perkins  took  out  no  less  than  19 
patents  in  the  days  previous  to  1852,  when  each 
patent  cost  something  over  £200.  The  subjects 
dealt  with  included  steam  - engines,  marine  pro- 


pulsion, cooking,  the  artificial  manufacture  of 
ice,  artillery  (the  steam  gun),  and,  per- 
haps the  most  important  of  all,  the  method  of 
engraving  by  pressure,  by  which  the  identical 
plates  from  which  postage  stamps  are  printed  were 
for  a long  time  produced.  Jacob  Perkins  received 
three  gold  and  two  silver  medals  from  the  Society  of 
Arts,  of  which  he  was  a member,  for  his  inventions. 
His  son,  Mr.  Angier  Mark  Perkins,  was  also  a 
member  of  the  Society,  and  as  an  inventor,  hardly 
less  distinguished  than  his  father.  He  developed 
the  system  of  heating  by  high-pressure  water,  in 
connection  with  which  the  firm  of  A.  M.  Perkins 
and  Son  has  long  been  known.  He  also  applied 
the  same  principle  to  the  construction  of  fixed  and 
portable  baking  ovens,  which  are  largely  used, 
the  latter  especially  for  commissariat  purposes. 

Mr.  Lofius  Perkins,  the  son  of  A.  M.  Perkins, 
and  the  subject  of  this  notice,  possessed  his 
full  share  of  the  hereditary  genius  of  his  family. 
His  most  important  inventions  were  in  con- 
nection with  high  - pressure  steam  - engines.  To 
him  must  undoubtedly  be  given  the  credit  of 
being  the  pioneer  in  the  use  of  high  - pressure 
steam,  and  indeed  the  pressures  which  he  used  with 
perfect  safety  have  never  been  attained  by  any  other 
inventor.  He  appears  to  have  been  the  first  to 
enunciate  and  employ  the  principle  of  using  steam  at  a 
pressure  such  as  that  of  500  lbs.  on  the  square  inch, 
and  expanding  it  several  times,  so  as  to  obtain  a very 
large  amouut  of  power  from  a very  small  amount  of 
steam.  One  of  his  engines  was  placed  in  the  steam 
yacht  Anthracite , and  after  the  engine  had  been 
made  the  subject  of  a very  careful  and  elaborate  test 
by  Sir  Frederick  Bramwell,  the  Anthracite  crossed 
the  Atlantic  and  returned,  steaming  the  whole  way 
— the  very  smallest  steamer  which  has  ever  done  this. 
The  object  of  the  experiment  was  to  show,  in  a 
striking  manner,  the  great  economy  of  fuel  obtained 
by  the  use  of  the  Perkins  engine  and  boiler.  The 
high-pressure  engine  was,  however,  not  a commer- 
cial success,  for  whether  from  ill-luck,  or  from 
whatever  cause,  it  did  not  appear  to  work  satisfac- 
torily except  in  Mr.  Perkins’s  own  hands,  or  in  the 
skilled  hands  of  those  trained  by  him.  He  also 
applied  the  high-pressure  engine  to  traction  on 
common  roads,  and  an  experimental  engine,  con- 
structed for  the  purpose,  made  many  successful  road 
journeys.  The  latest  subject  to  which  his  attention 
was  devoted  was  the  artificial  reduction  of  tempera- 
ture for  industrial  purposes.  The  Arktos , or  freezing 
apparatus,  invented  by  him  was  fully  described  in 
the  fourth  lecture  of  Mr.  H.  Graham  Harris's  Cantor 
course  on  “ Heat  Engines  other  than  Steam.”*  The 
apparatus  is  one  of  the  class  in  which  ammonia 
is  employed,  a great  reduction  of  temperature  result- 
ing from  the  vaporisation  of  the  liquid  ammonia 
produced  by  liquefaction  of  the  gas  after  it  has  been 
driven  off  from  its  solution  by  moderate  heat.  The 
special  feature  of  the  Perkins’  apparatus  was  that 

• Soe  Journal,  vol.  xxxvii.,  p.  776. 
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there  were  no  moving  parts  in  it.  The  incessant 
labour  which  he  devoted  to  the  perfection  of  this  in- 
vention brought  on  a severe  illness  about  a year  ago, 
and  from  this  he  never  recovered,  though  he  had  the 
satisfaction  of  seeing  the  invention  in  perfect  working 
order  before  he  broke  down. 

Mr.  Perkins  was  born  in  1834.  Following  the 
example  of  his  grandfather  and  his  father,  he  became 
a member  of  the  Society,  which  he  joined  in  1877. 
From  1881  to  1883  he  served  upon  the  Council. 
Amongst  those  who  knew  him  he  was  regarded  with 
feelings  of  the  warmest  affection,  for  his  kindly  nature, 
his  genial  manners,  and  his  generous  character 
endeared  him  to  all  with  whom  he  came  in  contact. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  : — 
May  13.— Prof.  J.  J.  Hummel,  “ Fast  and 
Fugitive  Dyes.”  Sir  Owen  Roberts,  Treasurer 
of  the  Society,  will  preside. 


Foreign  and  Colonial  Section. 
Tuesday  afternoon,  at  Half-past  Fou 
o’clock : — 

May  26.— C.  S.  Wilkinson,  F.G.S.,  “The 
Mineral  Resources  of  New  South  Wales.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

May  14.— Thomas  Wardle,  “Description  of 
the  Growing  Uses  of  Tussur  Silk  in  the  European 
textile  Manufactures.”  The  Lady  Egerton  of 
Tatton  will  preside. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon.  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 

Applied  Art  Section. 

Tuesday  evenings,  at  Eight  o’clock:  — 

May  12.— H.  Arthur  Kennedy,  “Glass  Paint- 
ing.” Lewis  F.  Day  will  preside. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  ii  ...  North-East  Coast  Institution  of  Engi- 
neers and  Shipbuilders,  Newcastle-on-Tyne,  7J 
p.m.  Discussions.  1.  Mr.  W.  Hbk,  “ The  Unsink- 
ability  of  Cargo-Carrying  Vessels.”  2.  Mr.  Harry 
Gray,  “ Water-Gauge  Fittings  for  Steam  Boilers.” 
3.  Mr.  J.  Petree,  “ The  Basis  of  Ships’  Scantlings.” 
Surveyors,  12,  Great  George-street,  S.W.,  8 p m. 
Mr.  W.  G.  S.  Rolleston,  “State-created  Small 
Holdings.” 


Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8£  p.m.  Major  C.  M.  Macdonald, 
“ The  Benue,  and  its  Northern  Tributary,  the 
Kibbe.” 

Victoria  Institute,  ia,  Adelphi-terrace,  W.C.,  8 p.m 
Sir  William  Dawson,  “ Stones  of  Ancient  Egypt.” 

Tuesday,  May  12  ...  SOCIETY  OF  ARTS,  John-street 
Adelphi,  W.C.,  8 p.m.  (Applied  Art  Section.) 
Mr.  H.  Arthur  Kennedy,  *l  Glass  painting.” 

Society  for  the  Encouragement  and  Preservation  of 
Indian  Art  (at  the  House  of  the  Society  of 
Arts),  5 p.m.  Annual  Meeting. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  E.  E.  Klein,  “ Bacteria  : their  Nature  and 
Functions.”  (Lecture  III.) 

Medical  and  Chirurgical,  20,  Hanoyer-square,  W., 
8:J  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m. 

Photographic,  50,  Great  Russell-street,  W C.  Mr. 
Leon  Vidal,  “ Photographic  Methods  of  obtaining 
Polychromatic  Impressions.” 

Anthropological,  3,  Hanover-square,  W.  8£  p.m. 
Mr.  Charles  H.  Read,  “The  Origin  and  Sacred 
Character  of  certain  Forms  of  Ornament  in  the 
S.E.  Pacific.” 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall-place,  S.W.,  8 p.m.  Mr.  C.  E. 
Howard  Vincent,  “ Inter-British  Trade.” 

Wednesday,  May  13. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Professor  J.  J.  Hummel, 
“ Fast  and  Fugitive  Dyes.” 

Botanic,  Inner  Circle,  Regent’s-park,  N.W.,  2 p.m. 
First  Summer  Exhibition. 

Guild  and  School  of  Handicraft,  Mile  End-road, 
Mr.  R.  B.  Rathbone,  “ Hammered  Hollow- 
wrre.” 

Royal  Literary  Fund,  8 Adelphi-terrace,  W.C., 
3 P-m. 

Thursday,  May  14. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  42  p.m.  (Indian  Section.)  Mr. 
Thomas  Wardle,  “ Description  of  the  Growing- 
Uses  of  Tussur  Silk  in  the  European  Textile 
Manufactures.” 

Royal,  Burlington-house,  W.,  4!  p.m. 

Antiquaries,  Burlington-house,  W.,  8J  p m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.. 
Prof.  Dewar,  “ Recent  Spectroscopic  Investiga- 
tions.” (Lecture  VI.) 

Electrical  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Discussion  on  Dr.  J.  A.  Fleming’s  paper, 
“ Some  effects  of  Alternating  - Current  Flow  in> 
Conductors  having  Capacity  and  Self-Induction,” 
and  Mr.  W.  H.  Preece’s  paper,  “ Some  Points 
connected  with  Mains  for  Electric  Lighting.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Institute  of  Architecture,  Science,  and  Art,  Dundee, 
8 p.m.  Rev.  James  Cooper,  “ Principles  of  Chris- 
tian Faith  and  Worship  as  applied  to  Structure  and 
Adornment  of  Churches.” 

Friday,  May  15  ...  United  Service  Inst.,  Whitehall-yard, 
3 P-m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Professor  G.  W.  Liveing, 
“Crystallization.” 

Philological,  University  College,  W.C.,  8 p.m. 
Mr.  Talfourd  Ely,  “Inscribed  Vases.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 

Saturday,  May  16  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Mr.  H.  Graham  Harris,  “The  Artifi- 
cial Production  of  Cold.”  (Lecture  II.) 
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No.  2,008.  Vol.  XXXIX. 

♦ 

FRIDAY,  MAY  is,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adelphi,  London , JV.C. 


NOTICES. 

♦ 

CON  VERSA  ZIONE. 

The  Society’s  Conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  17th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


EXAMINATIONS,  1891. 

The  list  of  successful  candidates  in  the  Ex- 
aminations for  the  present  year  has  been 
printed,  and  can  be  obtained  on  application  to 
the  Secretary.  Copies  are  forwarded  to  the 
Institutions  in  Union  with  this  week’s  number 
of  the  Journal. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  May  12,  1891  ; Lewis  F.  Day  in 
the  chair. 

The  paper  read  was  “Glass  Painting,”  by 
H.  Arthur  Kennedy. 

The  paper  will  be  printed  in  a future  number 
of  the  Journal. 


T WEN T Y- FIR  ST  ORDINAL  Y 
MEETING. 

Wednesday,  13th  May,  1891  ; Sir  Owen 
Roberts,  M.A.,  F.S.A.,  Treasurer  of  the 
Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Anderson,  Andrew  Whitford,  46,  War  wick-gardens, 
Kensington,  W. 

Corrie,  D.,  Nobel’s  Explosives  Company  Limited, 
Polmont  Station,  N.B. 

De  Neufville,  Richard,  The  Broom,  Crystal  Palaca 
Park-road,  Sydenham,  S.E. 

Ely,  Bishop  of  (Lord  Alwyne  Compton),  Ely-house, 
37,  Dover-street,  W. 

Hardman,  Josiah,  Milton,  near  Stoke-on-Trent. 
Hicks,  James,  Redruth. 

Slater,  John,  46,  Berners-street,  W. 

Wilson,  Robert  Henry,  202,  Cromwell-road,  S.W. 

The  following  candidates  were  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Cowburn,  William  Henry,  70,  Market-street,  Man- 
chester. 

Fauvel,  Charles  James,  12,  George- street,  Mansion- 
house,  E.C.,  and  31,  Camberwell- green,  S.E. 
Miranda,  Senor  Don  Francis  de,  Tumbez,  Peru,  and 
16,  St.  George’ s-terrace,  Gloucester-road,  S.W. 
Richards,  Thomas  Robert,  25,  Bedford-row,  W.C. 
Salter,  Stephen,  jun.,  Pondwell,  near  Ryde,  Isle  of 
Wight. 

The  paper  read  was — 

FAST  AND  FUGITIVE  DYES. 

By  Prof.  J.  J.  Hummel. 

As  it  is  with  many  other  arts,  the  origin  of 
dyeing  is  shrouded  in  the  obscurity  of  the 
past ; but  no  doubt  it  was  with  the  desire  to 
attract  his  fellow,  that  man  first  began  to 
imitate  the  variety  of  colour  he  saw  around  him 
in  nature,  and  coloured  his  body  or  his  dress. 

Probably  the  first  method  of  ornamenting 
textile  fabrics  was  to  stain  them  with  the 
juices  of  fruits,  or  the  flowers,  leaves,  stems, 
and  roots  of  plants  bruised  with  water,  and  we 
may  reasonably  assume  that  the  primitive 
colours  thus  obtained  would  lack  durability. 

By  and  by,  however,  it  was  found  possible 
to  render  some  of  the  dyes  more  permanent, 
probably  in  the  first  instance,  by  the  applica- 
tion of  certain  kinds  of  earth  or  mud,  as  we 
know  to  be  practised  by  the  Maori  dyers  of  to- 
day, and  in  this  way,  as  it  appears  to  me,  the 
early  dyers  learnt  the  efficacy  of  what  we  now 
call  “ mordants  ” which  I may  briefly  describe 
as  fixing  agents  for  colouring  matters. 
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At  a very  remote  period  therefore,  I ima- 
gine, the  subject  of  fast  and  fugitive  dyes, 
engaged  the  attention  of  textile  colourists. 

Our  European  knowledge  of  dyeing  seems 
to  have  come  to  us  from  the  East,  and  although 
at  first  indigenous  dyestuffs  were  largely  em- 
ployed, with  the  discovery  of  new  countries 
many  of  these  fell  slowly  and  gradually  into 
disuse,  giving  way  to  the  newly  imported  dye- 
stuffs of  other  lands,  which  possessed  some 
advantage,  being  either  richer  in  colouring 
matter,  yielding  brighter  or  faster  colours,  or 
being  capable  of  more  easy  application.  Thus 
kermes  gave  way  to  cochineal,  woad  to  indigo, 
and  so  on. 

Down  to  about  the  year  1856,  natural  dye- 
stuffs alone,  with  but  one  or  two  exceptions, 
were  employed  by  dyers  ; but  in  that  year  a 
present  distinguished  member  of  this  Society, 
Dr.  Perkin,  astonished  the  scientific  and 
industrial  world  by  his  epoch-making  dis- 
covery of  the  coal-tar  colour  mauve.  From 
that  time  down  to  the  present,  the  textile 
colourist  has  had  placed  before  him  an  ever- 
increasing  number  of  colouring  matters  derived 
from  the  same  source. 

Specially  worthy  of  notice  are  the  discoveries 
of  artificial  alizarin,  in  1868,  by  Graebe  and 
Liebermann,  and  of  indigotin,  in  1878,  by 
Adolf  Baeyer,  both  colouring  matters  being 
identical  with  the  respective  dyes  obtained 
from  plants. 

In  view  of  the  vast  array  of  coal-tar  colours 
now  at  our  disposal,  and  their  almost  universal 
application  in  the  decoration  of  all  manner  of 
textile  fabrics,  threatening  even  the  continued 
use  of  well-known  dye-stuffs  ofvegetable  origin, 
it  becomes  of  the  greatest  importance  to  ex- 
amine most  thoroughly,  and  to  compare,  the 
stability  of  both  old  and  new  colouring  matters. 

The  first  point  in  discussing  this  question  of 
fast  and  fugitive  dyes  is  to  define  the  mean- 
ing of  these  terms,  “fast”  and  “fugitive.” 
Unfortunately,  as  frequently  employed,  they 
have  no  very  definite  signification.  The  great 
variety  of  textile  fabrics  to  which  colouring 
matters  are  applied,  the  different  stages  of 
manufacture  at  which  the  colouring  matter  is 
applied,  and  the  many  uses  to  which  the  fabrics 
are  ultimately  put,  all  these  are  elements 
which  cause  dyed  colours  to  be  exposed  to  the 
most  varied  influences. 

The  term,  “ a fast  colour,”  then,  may  con- 
vey a different  meaning  to  different  individuals. 
To  one  it  implies  that  the  colour  will  not  fade 
when  exposed  to  light  and  atmospheric  con- 
ditions ; to  another  that  it  is  not  impoverished 


by  washing  with  soap  and  water  ; to  a third  it 
may  indicate  that  the  colour  will  withstand  the 
action  of  certain  manufacturing  operations, 
such  as  scouring,  milling,  stoving,  &c.;  while 
a fourth  person  might  be  so  exacting  as  to 
demand  that  a fast  colour  should  resist  all  the 
varied  influences  I have  named. 

It  is  well  to  state  at  once  that  no  dyed  colour 
is  absolutely  fast,  even  to  a single  influence, 
and  it  certainly  cannot  pass  unscathed  through 
all  the  operations  to  which  it  may  be  neces- 
sary to  submit  individual  colours  applied  to 
this  or  that  material.  Many  colours  are  fast 
to  washing  or  milling,  and  yet  very  fugitive  to 
light ; others  are  fast  to  light,  but  fugitive 
towards  milling ; while  others  again  are  fast 
to  both  influences.  In  short,  each  colour  has 
its  own  special,  characteristic  properties,  so 
that  colours  may  be  classified  with  respect  to 
each  particular  influence,  and  may  occupy  a 
very  different  rank  in  the  different  arrange- 
ments. 

It  is,  however,  by  no  means  necessary  to 
demand  absolute  fastness  from  any  colour.  A 
colour  may  “ bleed  ” in  milling,  and  therefore 
be  very  unsuitable  for  tweeds,  and  yet  be  most 
excellent  for  curtains  and  hangings,  because 
of  its  fastness  to  light.  So,  too,  a dye  capa- 
ble of  yielding  rich  or  delicate  tints,  but  only 
moderately  fast  to  light,  may  still  be  perfectly 
well  adapted  for  the  silks  and  satins  of  the 
ball-room,  or  even  the  rapidly  changing 
fashion,  although  it  would  be  quite  in- 
admissible for  the  pennon  at  the  mast-head. 

The  colours  of  carpets,  curtains,  and  tapestry 
should  certainly  be  fast  to  light,  but  no  one 
expects  them  to  undergo  the  fatigue  of  the 
weekly  wash-tub  ; and  just  as  little  as  we  look 
for  the  exposure  of  flannels  and  hosiery  day  by 
day,  and  week  by  week,  to  the  glare  of  sun- 
light, much  as  we  desire  that  the  colours  shall 
not  run  in  washing. 

For  all  practical  purposes,  then,  it  seems 
reasonable  to  define  a “fast  colour”  as  one 
which  will  not  be  materially  affected  by  those 
influences  to  which,  in  the  natural  course  of 
things,  it  will  be  submitted.  Hence,  in  speak- 
ing, of  a fast  colour,  it  becomes  necessary  to 
refer  specially  to  the  particular  influences 
which  it  resists  before  the  term  acquires  a 
definite  meaning.  To  be  precise,  one  should 
say  that  a colour  is  “fast  to  light,”  or  “ fast 
to  washing,”  or  fast  to  light  and  washing,” 
and  so  on.  Further,  it  is  necessary,  as  we 
shall  see  afterwards,  to  give  always  the  name 
of  the  fibre  to  which  the  colour  is  applied. 

All  that  I have  said  with  respect  to  the  term 
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*l  fast,”  may  be  applied  with  equal  propriety 
to  the  term  “ fugitive.”  This,  too,  has  no  very 
definite  meaning  until  a qualifying  statement, 
such  as  I have  referred  to,  gives  it  precision. 

The  most  important  question  to  be  consi- 
dered is 

The  Action  of  Light  on  Dyed  Colours. 

That  light  can  effect  radical  changes  in 
many  substances  was  known  to  the  ancients. 
Its  destructive  action  on  artists’  pigments, 
e.g.,  the  blackening  of  vermilion,  was  recorded 
2000  years  ago  by  Vitruvius.  Since  that  time 
it  has  been  well  established,  by  numerous 
observations  and  experiments,  that  light 
possesses,  in  a high  degree,  the  power  of 
exerting  chemical  action,  i.e.y  causing  the 
combination  or  decomposition  of  a large 
number  of  substances.  The  union  of  chlorine 
with  hydrogen  gas,  the  blackening  of  silver 
salts,  the  reduction  of  bichromate  of  potash  and 
of  certain  ferric  salts  in  contact  with  organic 
substances,  are  all  familiar  instances  of  the 
action  of  light.  In  illustration  of  this,  I show 
here  some  calico-prints  produced  by  first  pre- 
paring the  calico  with  a solution  of  potassium 
bichromate,  then  exposing  the  dried  calico 
under  a photographic  negative,  and,  after 
washing,  dyeing  with  alizarin  or  some  similar 
colouring  matter.  During  the  exposure  under 
the  negative,  the  light  has  reduced  and  fixed  the 
chromium  salt  upon  certain  parts  of  the  fibre  as 
insoluble  chromate  ofchromium  (Cr2  03  Cr  03); 
in  the  more  protected  portions,  the  bichromate 
remains  unchanged,  and  is  subsequently  re- 
moved by  washing.  During  the  dyeing  pro- 
cess, the  colouring  matter  combines  with  the 
chromium  fixed  on  the  fibre,  and  thus  de- 
velopes  the  coloured  photograph. 

The  prints  in  Prussian-blue  are  produced  in 
a similar  manner,  the  sensitive  salt  with  which 
I the  calico  is  prepared  being  ammonium-ferri- 
citrate,  and  the  developer  potassium  ferri- 
cyanide. 

Investigation  has  shown  that  the  most 
chemically  active  rays  are  those  situated  at 
the  blue  end  of  the  solar  spectrum ; and 
although  all  the  rays  absorbed  by  a sensitive 
! coloured  body  effect  its  change,  it  is  doubtless 
| the  blue  rays  which  are  the  chief  cause  of  the 
fading  of  colours.  Experiments  are  on  record, 
indeed,  which  prove  this. 

Depierre  and  Clouet  (1878-82)  exposed  a 
series  of  colours,  printed  and  dyed  on  calico,  to 
light  which  had  passed  through  glasses  stained 
red,  orange,  yellow,  green,  blue,  and  violet, 
corresponding  to  definite  parts  of  the  spectrum. 


They  found  that  the  blue  light  possessed  the 
greatest  fading  power,  red  light  the  least. 

More  recently  (1886-88)  Abney  and  Russell 
exposed  water-colours  under  red,  green,  and 
blue  glass,  and  came  to  the  same  conclusion. 

But  the  chemical  energy  of  the  sun’s  rays  is 
not  the  sole  cause  of  the  fading  of  colours. 
There  are  certain  contributory  causes  as  im- 
portant as  the  light  itself. 

About  fifty  years  ago,  Chevreul  showed  what 
these  accessory  causes  are,  by  exposing  to 
light  a number  of  dyed  colours  under  varied 
conditions,  e.g.,  in  a vacuum,  in  dry  and  moist 
hydrogen,  dry  and  moist  air,  water  vapour, 
and  the  ordinary  atmosphere.  He  found  that 
such  fugitive  colours  as  orchil,  safflower,  and 
indigo-carmine  fade  very  rapidly  in  moist  air, 
less  rapidly  in  dry  air,  and  that  they  experience 
little  or  no  change  in  hydrogen  or  in  a vacuum. 
The  general  conclusion  arrived  at  was,  that 
light,  when  acting  alone,  i.e.,  without  the  aid 
of  air  and  moisture,  exercises  a very  feeble  in- 
fluence. Further,  it  was  determined  that  air 
and  moisture,  without  aid  of  light,  have  also 
comparatively  little  effect  on  dyed  colours. 
Abney  and  Russell,  in  their  experiments  with 
water-colours,  obtained  similar  results. 

These  conclusions  are  exactly  in  accordance 
with  our  common  knowledge  of  the  old- 
fashioned  method  of  bleaching  cotton  and 
linen,  in  which  the  wetted  fabric  is  exposed  to 
light  on  the  grass,  and  frequently  sprinkled 
with  water.  If  the  material  becomes  dry 
through  the  absence  of  dew  or  rain,  or  the 
want  of  sprinkling,  little  or  no  bleaching  takes 
place. 

The  one  colour  which  Chevreul  found  to 
behave  abnormally  was  Prussian-blue.  This 
faded  even  in  a vacuum  ; but,  strange  to  say, 
on  keeping  the  faded  colour  in  the  dark,  and 
exposed  to  air,  the  colour  was  restored.  It 
was  shown  that,  during  the  exposure  to  light, 
the  colour  lost  cyanogen,  or  hydrocyanic  acid, 
while  in  the  dark  and  exposed  to  the  air, 
oxygen  was  absorbed.  Chevreul  concluded, 
therefore,  that  the  fading  of  Prussian-blue  was 
due  to  a process  of  reduction. 

The  prevailing  opinion,  however,  is  that  the 
fading  of  colours  is  a process  of  oxidation, 
caused  by  the  ozone,  or  hydrogen-peroxide, 
which  is  probably  formed  in  small  quantity 
during  the  evaporation  of  the  moisture  present, 
and  both  these  substances  are  powerful  bleach- 
ing agents. 

It  would  be  extremely  convenient  to  have 
some  rapid  method  of  testing  colours  for  fast- 
ness to  light,  and  I believe  it  is  the  custom 
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with  some  to  apply  certain  chemical  tests 
with  this  object  in  view.  The  results  of 
my  own  experiments  in  this  direction,  lead  me 
to  the  conclusion,  that  at  present  we  have  no 
sufficient  substitute  for  sunlight  for  this  pur- 
pose, since  I have  not  found  any  oxidising  or 
reducing  substance  which  affects  dyed  colours 
in  all  respects  like  the  natural  colour-fading 
agencies  ; farther,  I am  inclined  to  the  opinion 
that  the  action  of  light  varies  somewhat  with 
the  different  colouring  matters,  according  to 
their  chemical  constitution  and  the  fibre  upon 
which  they  are  applied. 

With  respect  to  this  last  point,  Chevreul 
actually  found  that  colours  are  faster  to  light 
on  some  fibres  than  on  others,  and  this  fact, 
which  is  generally  known  to  practical  men,  is 
abundantly  shown  in  the  diagrams  on  the  wall. 
As  a rule  we  may  say  that  colours  are  most 
fugitive  on  cotton,  and  most  permanent  on 
wool,  those  on  silk  holding  an  intermediate 
position.  Still  there  are  many  exceptions  to 
this  order,  especially  as  between  silk  and 
wool. 

Since  the  time  of  Chevreul,  the  action  of 
light  on  dyed  colours  has  not  been  seriously 
and  exhaustively  studied.  From  time  to  time, 
series  of  patterns  dyed  with  our  modern 
colours  have  been  exposed  to  light,  e.g.,  by 
Depierre  and  Clouet,  Joffre,  Muller,  Kallab, 
Schmidt,  and  others  ; but  the  published  results 
must  at  best  be  considered  as  more  or  less 
fragmentary.  Under  the  auspices  of  the 
British  Association,  and  a committee  ap- 
pointed at  its  last  meeting  in  Leeds,  I hope 
to  have  the  pleasure  during  the  next  few  years 
of  studying  this  interesting  subject. 

To-night  I propose  to  give  you  some  of  the 
prominent  results  already  obtained  in  past 
years,  in  the  dyeing  department  of  the  York- 
shire College,  where  it  has  been  our  custom  to 
expose  to  light  and  other  influences  the  patterns 
dyed  by  our  students.  Further,  I wish  to  give 
you  an  ocular  demonstration  of  the  action  of 
light  on  dyed  colours,  by  means  of  these  silk, 
wool,  and  cotton  patterns,  portions  of  which 
have  been  exposed  for  34  days  and  nights  on 
the  sea  coast  near  Bombay,  during  the  month 
of  February  of  this  year. 

I may  remark  that  this  test  has  been  a very 
trying  one,  for  I estimate  that  it  is  equal  to 
more  than  a year’s  exposure  in  this  country. 
During  the  whole  period  there  was  cloudless 
sunshine,  without  any  rain,  and  each  evening 
heavy  dew.  I have  pleasure  in  acknowledging 
the  services  of  Mr.  W.  Reid,  a former  student, 
who  superintended  the  exposure  of  the  patterns, 


and  from  time  to  time  took  notes  of  the  rate  at  I 
which  individual  patterns  faded. 

These  diagrams  contain,  perhaps,  the  most 
complete  series  of  both  old  and  new  dyes,  on  the  , 
three  fibres,  which  have  been  simultaneously 
exposed  to  sunlight,  and  they  form  an  instruc-  S 
five  object  lesson. 

Let  me  first  direct  your  attention  to  the  i 
diagram  containing  the  Natural  Colouring  , 
Matters— those  dye-stuffs  which  were  in  use  | 
previous  to  1856.  Broadly  speaking,  they  are  1 
of  two  kinds  : those  which  dye  textile  materials  | 
“ direct,”  and  those  which  give  no  useful  colour 
without  the  aid  of  certain  metallic  salts,  called  ! 
“ mordants.” 

Now,  among  the  natural  colouring  matters,  i 
these  “ mordant-dyes,”  as  they  maybe  con-  t 
veniently  termed,  are  much  more  numerous 
than  the  “ direct-dyes;”  but,  be  it  observed,  we  1' 
have  fast  and  fugitive  colours  in  both  classes-  I 

Referring  first  to  the  wool  patterns  and  to  1 
the  “ direct-dyes,”  we  find  that  the  only  j 
really  fast  colours  are  Prussian-blue  and  Vat  | 
indigo-blue.  Turmeric,  orchil,  catechu,  and  | 
indigo -carmine  are  all  extremely  fugitive. 

As  to  the  “mordant-dyes,”  some  yield  fast  I 
colours  with  all  the  usual  mordants,  e.g.y.  j 
madder,  cochineal,  lac-dye,  kermes,  viz.,  reds-  j 
with  tin  and  aluminium,  claret -browns  with  j 
copper  andchromium,  and  dull  violets  with  iron. 

Other  dyestuffs,  like  camwood,  brazilwood,  , 
and  their  allies,  also  young  fustic,  give  always 
fugitive  colours  whatever  mordant  be  em- 
ployed; others  again,  e.g.,  weld,  old-fustic,  . 
quercitron -bark,  flavin,  and  Persian -berries 
give  fast  colours  with  some  mordants  and  [ 
fugitive  colours  with  others  ; compare,  for  ex- 
ample, the  fast  olives  of  the  chromium,  copper, 
and  iron  mordants,  with  the  fugitive  yellows 
given  by  aluminium  and  tin.  A still  more 
striking  case  is  presented  by  logwood,  which 
gives  a fast  greenish-black  with  copper  and 
very  fugitive  colours  with  aluminium  and  tin.  ! 
Other  experiments  have  shown  that  the  < 
chromium  and  iron  logwood-blacks  hold  an 
intermediate  position.  Abnormal  properties 
are  found  to  be  exhibited  by  camwood  and  its  1 
allies,  with  aluminium  and  tin,  the  colours  at 
first  becoming  darker,  and  only  afterwards 
fading  in  the  normal  manner. 

When  we  examine  the  silk  patterns,  we  find, 
generally  speaking,  a similar  degree  of  fastness 
amongst  the  various  natural  dyes,  as  with 
wool ; in  some  instances  the  colours  appear 
even  faster,  notice,  for  example,  the  catechu - 
brown  and  the  colours  given  by  brazilwood  and 
its  allies,  with  iron  mordant. 
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On  examining  the  cotton  patterns,  we  are  at 
once  struck  with  the  marked  fugitive  character 
of  nearly  all  the  natural  dyes.  The  exceptions 
are : — the  madder  colours,  especially  when 
fixed  on  oil-prepared  cotton,  as  in  Turkey  red  ; 
the  black  produced  by  logwood,  tannin,  and 
iron  ; and  a few  mineral  colours,  e.g.,  iron-buff, 
manganese-brown,  chromate  of  lead  orange, 
&c.,  and  Prussian-blue.  Cochineal  and  its 
allies,  which  are  such  excellent  dyes  for  wool 
and  silk,  give  only  fugitive  colours  on  cotton. 

The  main  point  which  arrests  our  attention 
in  connection  with  the  natural  dyes  seems  to 
me  to  be  the  comparatively  limited  number  of 
fast  colours.  Very  remarkable  is  the  total 
absence  of  any  really  fast  yellow  vegetable  dye, 
and  it  is  probably  on  this  account  that  gold 
thread  was  formerly  so  much  introduced  into 
textile  fabrics.  Notice  further  the  decided 
fastness  of  Prussian  blue,  especially  on  wool 
and  silk  ; while  we  cannot  but  remark  the 
comparatively  fugitive  character  of  vat  indigo- 
blue  on  cotton,  and  even  on  silk,  compared 
with  the  fastness  of  the  same  colour  when 
fixed  on  wool. 

Now,  let  us  turn  our  attention  to  the  A rtijicial 
Colouring  Matters,  derived  with  few  exceptions 
from  coal-tar  products. 

Here  again  we  have  two  classes,  “ mordant- 
dyes”  and  “direct-dyes.”  Both  classes  are 
somewhat  numerous,  but  whereas  the  former 
may  be  conveniently  shown  on  a single  dia- 
gram sheet,  it  requires  a considerable  number 
to  display  the  latter. 

First  let  us  examine  the  wool  patterns  dyed 
with  the  “mordant-dyes.” 

We  find  there  a few  yellow  dyes  quite  equal 
in  fastness  to  those  of  natural  origin,  or  even 
somewhat  surpassing  them,  e.g.,  two  of  the 
alizarin  yellows,  viz.,  those  marked  R and 
G G W.  Except  in  point  of  fastness  and  mode 
of  application,  I may  say  that  these  are  not  true 
alizarin  colours,  neither  are  they  analogous  to 
the  natural  yellow  dyestuffs,  for  they  are  in- 
capable of  giving  dark  olives  with  iron 
mordants.  Truer  representatives  of  the 
natural  yellow  dyes  appear,  however,  to  exist 
in  galloflavin  and  the  alizarin  yellows  marked 
A and  C,  and,  as  you  see,  they  are  of  about 
the  same  degree  of  fastness. 

Among  the  red  dyes  we  have  alizarin  and  its 
numerous  allies,  and  these  are  certainly  fit 
representatives  of  the  madder-root,  which  in- 
deed they  have  almost  entirely  displaced.  The 
most  recent  additions  to  this  important  class 
are  the  various  Alizarin  Bordeaux.  The  only 
dyes  in  this  group  which  appear  somewhat 


behind  the  rest  in  point  of  fastness  are  pur- 
purin  and  alizarin-maroon. 

On  this  same  diagram  we  notice,  also,  fast 
blues  and  dark-greens,  of  which  we  have  no 
similar  representatives  among  the  natural 
colouring  matters.  I refer  to  alizarin-blue, 
alizarin-cyanin,  alizarin-indigo,  alizarin-green, 
and  ccerulin. 

Further,  an  excellent  group  of  colouring 
matters,  giving  fast  browns  and  greens  with 
copper  and  iron  mordants  respectively,  is 
formed  by  naphthol  - green,  resocinol  - green, 
gambin  and  dioxin. 

The  only  fugitive  dyes  of  the  class  now 
under  consideration  are  some  of  the  yellows, 
gallamin-blue,  and  gallocyanin. 

If  we  now  turn  to  examine  the  colours  given 
by  these  artificial  “ mordant-dyes  ” on  silk,  we 
notice,  also,  a good  series  of  fast  colours  similar 
to  those  which  they  give  on  wool ; and  even  on 
cotton  we  see  many  fast  colours,  of  which  we 
have  no  representatives  among  the  dyewoods. 

If  we  were  not  prepared  to  find  so  few  really 
fast  natural  dyes,  surely  we  cannot  but  be 
surprised  to  find  what  a considerable  number 
of  fast  dyes  are  to  be  met  with  among  the  coal- 
tar  colouring  matters  requiring  the  aid  of 
mordants. 

On  these  diagrams,  the  first  vertical  column 
shows  the  stain  given  by  the  colouring  matter 
alone;  the  remaining  columns  show  the  colours 
obtained  when  the  same  colouring  matters  are 
applied  in  conjunction  with  the  several  mor- 
dants— chromium,  aluminium,  tin,  copper,  and 
iron. 

It  was  formerly  held  that  the  office  of  a 
mordant  was  merely  to  fix  the  colouring  matter 
upon  the  fibre  ; we  now  know,  however,  and  it 
is  plainly  illustrated  by  these  diagrams,  that 
this  view  is  erroneous,  for  the  mordant  not  only 
fixes  but  also developes  the  colour;  the  mordant 
and  colouring  matter  chemically  combine  with 
each  other,  and  the  resultant  compound  repre- 
sents the  really  useful  pigment  or  dye.  If  a 
colouring  matter  is  combined  with  different 
mordants,  the  dyes  thus  obtained  represent 
distinct  chemical  products,  and  it  is  quite 
natural,  therefore,  to  find  them  differing  from 
each  other  in  colour,  and  their  resistance 
towards  light. 

Knowing  this,  it  is  clearly  the  duty  of  the 
dyer  to  apply  each  colouring  matter  of  this 
class  with  a variety  of  mordants,  and  to  select 
the  particular  combination  which  gives  him 
the  desired  colour  and  fastness.  By  adopting 
this  method,  however,  his  selection  would 
ultimately  comprise  a large  number  of  colouring 
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matters  paired  with  a great  variety  of  mordants. 
In  order,  therefore,  to  avoid  the  intricacy  in- 
volved in  the  use  of  several  mordants,  and  to 
simplify  the  process  of  dyeing,  especially  when 
dyeing  compound  shades,  the  dyer  prefers  to 
limit  himself  as  far  as  possible  to  the  use  of  a 
single  mordant,  and  to  employ  along  with  it 
a mixture  of  several  colouring  matters. 

Now  the  woollen  dyer  has  largely  adopted 
an  excellent  mordant  in  bichromate  of  potash  ; 
it  is  cheap,  easily  applied,  and  not  perceptibly 
injurious  to  the  fibre.  It  is  his  desire,  there- 
fore, to  have  a good  range  of  red,  yellow,  blue, 
and  other  colouring  matters,  all  giving  fast 
dyes  with  this  mordant.  This  action  and  de- 
sire on  the  part  of  the  dyer,  has  more  and  more 
placed  the  problem  of  producing  fast  colours 
upon  the  shoulders  of  the  colour  manufacturer 
or  chemist,  and  right  well  has  the  demand  been 
met,  for  in  the  diagram  on  the  wall  we  see 
how,  in  the  alizarin  colours  and  their  allies,  he 
has  already  furnished  the  dyer  with  a goodly 
number  of  dyestuffs,  yielding  fast  dyes  with  this 
chosen  mordant  of  the  woollen  dyer.  Since, 
however,  they  yield  fast  colours  with  other  useful 
mordants,  and  upon  other  fibres  than  wool, 
these  alizarin  colours  prove  of  the  greatest 
value  to  the  dyer  of  textile  fabrics  generally. 
Let  us  not  forget  the  fact,  then,  that  it  is 
among  the  “ mordant-dyes  ” the  very  class  to 
which  belong  most  of  the  natural  colouring 
matters,  that  we  find  our  fastest  coal-tar  dyes. 

When  we  examine  the  results  of  actual  ex- 
posure experiments,  such  as  are  here  shown 
on  these  four  diagram  sheets,  surely  we  have 
no  hesitation  in  declaring  how  utterly  false  is 
the  popular  opinion  that  all  coal-tar  colours 
are  fugitive  to  light,  while  the  good  old- 
fashioned  natural  dyes  are  all  fast.  The  very 
opposite  indeed  is  here  shown  to  be  the  case. 
For  myself,  I feel  persuaded  that  at  the  pre- 
sent time  the  dyer  has  at  his  command  a 
greater  number  of  fast  dyes  derived  from  coal- 
tar  than  from  any  other  source,  and  I believe 
it  possible  to  produce  with  dyes  obtained  from 
this  source  alone,  if  need  be,  tapestries,  rugs, 
carpets,  and  other  textile  fabrics,  which  shall 
vie  successfully,  in  point  of  colour  and 
durability  of  colour,  with  the  best  productions 
of  the  East,  either  of  this  or  any  other  age. 

How,  then,  does  it  happen  that  these  coal- 
tar  colours  have  been  so  long  and  so  seriously 
maligned  by  the  general  public  ? Apart  from 
the  fact  that  public  opinion  has  been  based 
upon  an  imperfect  knowledge  of  the  subject, 
we  shall  find  a further  explanation  when  we 
examine  the  diagrams  showing  the  “ direct- 


dyes”  obtained  from  coal-tar.  According  to  j 
their  mode  of  application  I have  here  arranged  1 
them  in  three  large  groups,  viz.,  basic,  acid,  1 
and  Congo  colours.  Afourth  group,  comprising  j 
comparatively  few,  is  made  up  of  those  colours  ' 
which  are  directly  produced  upon  the  fibre  ' 
itself. 

The  “basic-colours”  have  a well-known 
type  in  magenta.  They  are  usually  applied  to  j 
wool  and  silk  in  a neutral  or  slightly  alkaline  . 
bath  ; on  cotton  they  are  fixed  by  means  of  I 
tannate  of  antimony  or  tin.  The  “ acid-  ! 
colours  ” are  only  suitable  for  wool  and  silk,  to  I 
which  they  are  applied  in  an  acid  bath.  A 
typical  representative  of  this  group  is  furnished  ii 
by  any  one  of  the  ordinary  azo-scarlets  which  p 
in  recent  years  have  come  into  prominence  1 
as  competitors  of  cochineal.  The  “Congo-  r 
colours  ” are  comparatively  new,  and  are  con-  . 
veniently  so  named  from  the  first  colouring  j 
matter  of  the  group  which  was  discovered,  b 
viz.,  Congo-red.  They  are  applicable  to  wool,  j ; 
silk,  and  cotton,  usually  in  a neutral  or  slightly  \i 
alkaline  bath.  Of  the  dyes  produced  directly  jJ 
upon  the  fibre  itself,  one  may  take  aniline-  I 
black  and  also  Primulin  as  a type,  the  latter  a 
dye  somewhat  recently  introduced  by  Mr.  A.  1 
G.  Green,  of  this  city. 

Our  first  impression,  in  looking  at  these 
“ direct-dyes,”  is  that  they  are  more  numerous  i 
and  more  brilliant  than  the  “ mordant-dyes,”  1 
and  that  they  are  for  the  most  part  fugitive,  j 
Still,  if  we  examine  the  different  series  in  detail, 
we  shall  find  here  and  there,  on  the  different 
fibres,  colours  quite  equal  in  fastness  to  any  of 
the  “ mordant-dyes.” 

Among  the  “ basic-colours  ” we  search  in  vain, 
however,  for  a really  fast  dye  on  any  fibre.  Still 
Magdala-red,  perhaps,  appears  faster  than  the  s 
rest  on  silk,  and  among  the  greens  and  blues  we  i 
find  a few  dull  blues  on  cotton,  which,  for  this 
fibre,  have  been  recommended  as  substitutes 
for  indigo,  viz.,  Indophenin-paraphenylene,  1 
blue,  cinerein,  Meldola’s  blue,  &c.  The  azine- 
greens  also,  appear  tolerably  fast  on  cotton 
and  on  silk,  but  although  possessing  some 
body  of  colour,  after  exposure,  the  original 
dark  green  has  changed  to  a decided  drab. 

When  we  examine  the  “ acid-colours,”  how- 
ever, we  meet  with  a number  of  scarlets, 
crimsons,  and  clarets,  possessing  consider- 
able fastness,  both  on  wool  and  on  silk. 
Some,  indeed,  appear  almost,  if  not  entirely, 
as  fast  as  cochineal  scarlet,  e.g.f  Biebriech- 
scarlet,  brilliant-crocein,  &c.,  &c. 

Among  the  “ acid  oranges  and  yellows,”  we 
also  find  a goodly  number  which  are  of  medium 


May  15.  1891.J 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


54 


fastness.  About  ten,  either  on  wool  or  on  silk, 
may  even  be  accounted  really  fast,  and  are  fit , 
apparently,  to  rank  with  the  alizarin  colours. 
Note,  for  example,  on  wool  : crocein-orange, 
aurantia,  orange-crystal,  Tartrazin,  milling- 
yellow,  palatine  - orange  ; on  silk,  acid- 
yellow  D,  brilliant-yellow,  azo-acid-yellow, 
metanil-yellow,  curcumin  S,  &c.  I may  re- 
mark that  these  are  some  of  the  fastest  yellows 
on  wool  and  silk  with  which  we  are  acquainted. 
It  is  interesting  to  note  the  decided  fugitive 
character,  on  silk,  of  tartrazin,  aurantia, 
orange  - crystal,  &c.,  compared  with  their 
great  fastness  on  wool.  Observe,  also,  how, 
on  wool,  the  pale  lemon-yellow  of  picric  acid 
has  changed  to  a full  reddish-brown. 

Among  the  “ acid  greens  and  blues,”  all 
the  colours  are  fugitive,  both  on  wool  and  on  silk. 
Patent-blue  appears  slightly  better  than  the 
rest.  Of  the  “ acid  blacks  and  violets,”  a few 
colours  are  of  medium  fastness,  both  on  wool 
and  silk,  e.g.,  napthol-black,  naphthylamine, 
black,  resorcinol-brown,  fast -brown,  &c. 

When  we  examine  the  Congo-colours,  amid 
a number  of  very  fugitive  colours,  we  find  a 
few  which  are  satisfactorily  fast.  Among  the 
reds,  for  example,  diamine-fast  - red  is  quite 
remarkable  for  its  fastness,  both  on  wool  and 
silk,  and  may  certainly  rank  with  alizarin ; but, 
on  cotton,  it  is  quite  as  fugitive  as  the  rest. 
Of  medium  fastness  on  wool,  are  Brilliant 
Congo  G and  R,  Congo  G R ; and  on  silk, 
diamine  - scarlet  B,  deltapurpurin  5 B,  and 
Brilliant  Congo  R. 

Among  the  ‘‘Congo  oranges  and  yellows,”  we 
find  some  of  the  fastest  on  cotton  of  this  class 
of  colours  ; still  they  deserve  only  the  rank  of 
medium  fastness.  They  are,  Mikado-orange 
4 R,  R,  G.  Hessian  yellow,  curcumin  S,  chry- 
sepenin.  On  wool,  we  have  about  half  a dozen  of 
medium  fastness,  viz.,  benzo-orange,  Congo- 
orange  R.  chrysophenin  G,  chrysamin  R, 
brilliant  yellow.  On  silk,  however,  we  find  in 
this  group  about  a dozen  of  the  fastest  oranges 
and  yellows  with  which  we  are  acquainted 
for  this  fibre,  viz.,  Congo-orange  R,  Chry- 
sophenin G,  diamine-yellow  N,  brilliant-yellow, 
curcumi  W,  benzo-orange,  Hessian  - yellow, 
chrysamin  R and  G,  cresotin -yellow  R and  G, 
cotton-yellow  G,  and  carbazol-ycllow. 

Does  it  not  appear  somewhat  remarkable 
that  we  should  find  among  this  generally  fugi- 
tive group  of  colouring  matters  colours  which 
are  so  eminently  fast  on  silk,  and  which  we 
entirely  fail  to  meet  with  among  those  groups 
which  usually  furnish  our  fast  colours,  e.g.,  the 
alizarin  group. 


Passing  on  to  the  “Congo  violets,  blues,  and 
purples,”  we  find  few  colours  worthy  of  parti- 
cular notice  for  fastness.  Diamine-violet  N 
appears,  perhaps,  of  medium  fastness  on  wool 
and  silk,  while  sulphonazurin,  benzo-black- 
blue,  and  direct-grey  may  claim  the  same 
distinction  on  silk. 

In  the  small  group  of  colours  which  are 
produced  directly  upon  the  fibre,  none  seem  to 
call  for  special  notice,  except  aniline-black, 
which,  notwithstanding  its  direct  derivation 
from  aniline,  is  probably  the  fastest  colour  we 
have  upon  any  fibre. 

Now,  in  classifying  the  whole  range  of  coal- 
tar  colouring  matters  into  “mordant-dyes” 
and  “ direct-dyes,”  and  the  latter  into  acid, 
basic,  Congo  colours,  &c,,  I have  looked  at 
them  from  the  point  of  view  of  the  dyer,  and 
arranged  them  according  to  colour  and  mode  ot 
application.  The  chemist,  however,  classifies 
them  quite  differently,  viz.,  according  to  their 
chemical  constitution,  i.e .,  the  arrangement  of 
the  atoms  of  which  they  are  composed,  and  thus 
we  have  nitro-colours,  phthaleins,  azines,  and 
so  on. 

In  studying  the  action  of  light  on  the  coal- 
tar  colours  from  this  point  of  view,  we  find 
that,  whereas  the  members  of  some  groups 
are  for  the  most  part  fugitive,  the  members  of 
other  groups  are  nearly  all  fast,  and  it  becomes 
at  once  apparent  that  the  chemical  constitu- 
tion of  a colouring  matter  exercises  a profound 
influence  upon  its  behaviour  towards  light. 
Members  of  the  rosaniline  group  are  alj 
similarly  fugitive,  while  those  of  the  alizarin 
group  possess  generally  the  quality  of  fast- 
ness. Particularly  fugitive  are  the  eosins,  and 
yet  some  of  these,  by  a slight  modification  of 
constitution,  e.g.,  the  introduction  of  an  ethyl 
group,  as  in  ethyl-eosin,  are  rendered  distinctly 
faster. 

In  the  azo  group  some  colours  are  fugitive, 
others  are  moderately  fast,  and  it  is  generally 
recognised  that  certain  cktsses  of  the  tetrazo- 
compounds  are  distinctly  faster  than  the 
ordinary  diazo-colours. 

By  a careful  study  of  the  influence  of  the 
atomic  arrangement  upon  the  stability  of 
colours,  information  useful  to  the  colour  manu- 
facturer may  possibly  be  gained,  but  at  present 
my  facts  are  not  yet  sufficiently  tabulated  to 
enable  one  to  recognise  any  generally  pervad- 
ing law  in  this  direction. 

It  is  scarcely  necessary  to  say  that  the  fast- 
ness to  light  of  a colour  is  independent  of  its 
commercial  value,  this  being  mainly  deter- 
mined by  the  price  of  the  raw  material  from 
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which  it  is  manufactured,  the  working  ex- 
penses, and  the  profit  desired  by  the  manufac- 
turer. Neither  must  we  suppose  that  facility  of 
application  necessarily  interferes  with  its  fast- 
ness to  light,  for  some  of  our  fastest  coal-tar 
colours  on  wool,  e.g.,  diamine-fast-red,  tar- 
trazin,  &c.,  are  applied  in  the  simplest  possible 
manner.  On  the  other  hand,  the  intensity  or 
depth  of  a colour  has  considerable  influence  on 
its  fastness.  Dark  full  shades  invariably  appear 
faster  than  pale  ones  produced  from  the  same 
colouring  matter,  simply  because  of  the  larger 
body  of  pigment  present.  A pale  shade  of 
even  a very  fast  colour  like  indigo  will  fade 
with  comparative  rapidity.  The  fugitive 
character  of  many  of  the  coal-tar  colours  is,  in 
my  opinion,  rendered  more  marked,  because, 
owing  to  their  intense  colouring  power,  there  is 
often  such  an  infinitesimal  amount  of  colouring 
matter  on  the  dyed  fibre.  Hence  it  is  that  in 
the  Gobelin  tapestries  pale  shades  on  wool 
are  frequently  obtained  by  the  use  of  more  or 
less  unchangeable  metallic  oxides  and  other 
mineral  colours,  to  the  exclusion  of  even  fast 
vegetable  dyes. 

It  is  interesting  to  examine  what  is  the  action 
of  light  upon  compound  colours.  Is  a fugi- 
tive colour  rendered  faster  by  being  applied 
along  with  a fast  colour  ? 

My  own  opinion,  based  upon  general  obser- 
vation, is  that  it  is  not,  and  that  when  light 
acts  upon  a compound  colour  the  unstable 
-colour  fades,  while  the  stable  colour  remains 
behind.  A woaded  colour,  for  example,  is  only 
fast  in  respect  of  the  vat-indigo  which  it  con- 
tains, and  yet  how  frequent  is  the  custom  to 
unite  with  the  indigo  such  dyes  as  barwood, 
orchil,  and  indigo-carmine,  the  fugitive  cha- 
racter of  which  I have  pointed  out. 

Having  thus  rapidly  surveyed  these  numer- 
ous coal-tar  colours,  both  in  their  dyed  and 
■exposed  conditions,  I again  ask  why  are  they 
so  generally  regarded  as  altogether  fugitive  ? 

First,  because  we  have,  especially  among 
these  “direct-dyes,”  a very  large  number  which 
are  undoubtedly  very  fugitive. 

Moreover,  all  the  earlier  coal-tar  dyes — 
mauve,  magenta,  Nicholson -blue,  &c.,  be- 
longed to  a class  which,  even  up  to  the  present 
time,  has  only  furnished  us  with  fugitive 
colours.  They  were  indeed  prepared  from 
aniline,  and  it  appears  to  me  that  the  defects  of 
these  early  aniline  colours,  as  well  as  their  desig- 
nation, have  been  handed  down  to  their  succes- 
sors without  due  discrimination,  so  that  in  the 
popular  mind  the  term  “ aniline  colour  ” has 
become,  as  a matter  of  habit,  synonymous  with 


“ fugitive  colour.”  But  science  is  progressive,  1 
fields  of  investigation  other  than  aniline  have  j 
been  opened  up,  so  that  now,  although  a large  ! 
number  of  fugitive  dyes  are  still  manufactured  | 
from  coal-tar,  there  are  others,  as- we  have  seen,  ( 
which  are  as  fast  and  permanent  as  we  have  ; 
ever  had  from  natural  sources. 

Finally,  and  perhaps  this  is  the  most  import-  I 
ant  cause  of  all,  many  of  the  fugitive  coal-tar  ( 
colours  are  gifted,  I will  not  say  with  fatal  j 
beauty,  but  with  a facility  of  application,  and  1 
such  comparative  cheapness  in  consequence  of  I 
their  intense  colouring  power,  that  the  dyer,  t 
tempted  by  competition,  applies  them  not  un-  ■ 
frequently  to  materials  for  which,  because  of  i 
their  ultimate  uses,  they  are  altogether  un-  * 
suited  ; and  so  it  comes  about  that  we  find  the  I 
most  fugitive  colours  applied  indiscriminately  p 
and  without  due  discretion. 

As  we  look  upon  these  multitudinous  colours,  j 
one  other  thought  cannot  fail  to  cross  our  minds,  j) 
Is  there  not  surely  an  overproduction  of  these  I 
fugitive  coal-tar  colours  ? Is  not  the  dyer  I 
bewildered  with  an  embarras  de  rzchesses,  I 
so  that  he  knows  not  where  to  choose  ? 

There  is  indeed  much  truth  in  this.  With  I 
rare  skill  and  ingenuity  an  army  of  chemists  I 
is  busy  elaborating  these  wonderful  dyes ; but  | 
in  such  quick  succession  are  they  introduced  [I 
into  the  dye-house  that  the  busy  dyer  has  no  ;| 
time  sufficiently  to  prove  them,  and  it  is  not  H 
surprising  therefore  that  he  is  liable  to  commit  j 
errors  in  their  application. 

But  if  there  is  an  over-production  of  fugitive  U 
colours,  there  is  also  at  work,  as  in  the  organic  fj 
world  around  us,  the  counteracting  influence  of  'i 
the  law  of  the  survival  of  the  fittest.  Sooner 
or  later,  the  fugitive  colours  must  give  way  to  i ! 
those  which  are  more  permanent,  and  already  , 
the  number  of  coal-tar  colours  which  have 
been  discarded,  for  one  reason  or  another,  is  [ 
considerable. 

Not  unfrequently  one  is  asked  the  [ques-  ' 
tion,  is  there  no  method  whereby  these  fugi-  II 
tive  colours  can  be  made  fast  ? Knowing  j 
the  efficacy  of  mordants  with  certain  colouring 
matters,  is  there  no  mordant  which  we  can 
generally  apply  with  this  desirable  object  in 
view  ? The  discovery  of  such  a universal 
mordant  I believe  to  be  somewhat  chimerical, 
and  yet,  curiously  enough,  a number  of  ex-  : 
periments  have  been  recorded  in  recent  years, 
which  almost  seem  to  point  in  the  direction  of 
selecting  for  such  a purpose  ordinary  sulphate 
of  copper. 

Some  of  these  diagrams  before  you  this 
evening  show  clearly  the  fastness  to  light 
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generally  of  the  lakes  formed  with  copper 
mordant.  This  peculiarity  of  the  copper  com- 
pounds has  not  escaped  the  notice  of  other 
observers.  Dr.  Schunck,  for  example,  during 
the  progress  of  his  research  on  chlorophyll, 
noticed  the  very  permanent  green  dye  which 
this  otherwise  fugitive  colouring  matter  gives 
in  combination  with  copper. 

Then  there  is  the  assertion  of  practical  dyers, 
that  the  use  of  copper  sulphate  in  dyeing 
catechu  - brown  on  cotton,  assists  materially 
in  rendering  this  colour  fast  to  light. 

The  use  of  copper  mordant  with  phenolic 
colouring  matters  is  perfectly  natural.  Some 
time  ago,  however,  it  was  successfully  applied, 
for  the  purpose  of  rendering  more  permanent,  to 
certain  of  the  Congo-colours  on  cotton,  e.g\, 
Benzo-azarine,  &c.,  in  the  application  of 
which,  metallic  salts  had  not  hitherto  been 
deemed  necessary. 

Noelting  and  Herzberg  have  also  observed 
that  the  fastness  to  light,  even  of  basic-colours 
eg'.,  magenta,  methyl-violet,  malachite-green, 
&c.,  is  increased  by  a subsequent  treatment  of 
the  dyed  fabric  with  copper  sulphate  solution, 
although  in  many  cases  the  colour  is  much 
soiled  thereby. 

Still  more  recently,  A.  Scheurer  records  that 
by  impregnating  or  padding  certain  dyed 
fabrics  with  an  ammoniacal  solution  of  copper 
sulphate,  the  colours  gain  considerably  in 
fastness  to  light.  As  the  result  of  his  experi- 
ments Schemer  concludes  that  this  protective 
influence  of  copper  on  dyed  colours  is  a 
general  fact,  apparently  applicable  to  all 
colours ; that  it  is  not  necessarily  due  to  its 
action  as  a lake-forming  substance,  since 
intimate  union  between  the  colouring  matter 
and  the  copper  salt  is  not  necessary.  He 
seems  rather  inclined  to  ascribe  its  efficacy  to 
the  light  being  deprived  of  its  active  rays 
during  its  passage  through  the  oxide  of  copper. 

Knowing,  however,  the  strong  reducing 
action  of  light  in  many  cases,  and  with  the 
absence  of  positive  knowledge  concerning  the 
cause  of  the  fading  of  colours,  it  seems  to  me 
that  the  beneficial  influence  of  the  copper  may 
just  as  probably  be  due  to  its  well-known 
oxidising  power,  which  counteracts  the  reduc- 
ing action  of  the  light. 

It  is  interesting  to  note,  in  connection  with 
Scheurer’s  view,  that,  many  years  ago,  Glad- 
stone and  Wilson  (i860)  proposed  to  im- 
pregnate coloured  materials  with  some  colour- 
less fluorescent  substance,  e.g.,  sulphate  of 
quinine,  evidently  with  the  idea  of  filtering- 
off  the  active  ultra-violet  rays.  How  far  some 


such  method  as  this  might  prove  successful  I 
cannot  say,  but  since  we  cannot  keep  our 
dyed  textile  materials  in  a vacuum,  as  Chevreul 
did,  nor  is  it  desirable  to  impregnate  them 
with  mastic  varnish  for  the  purpose  of  ex- 
cluding air  and  moisture,  as  Mr.  Laurie  pro- 
poses, in  order  to  preserve  the  colours  of  oil 
paintings,  it  is  perhaps  well  to  bear  in  mind 
the  principle  here  alluded  to  as  a possible 
solution  of  the  difficulty. 

I have  dwelt  rather  long  on  this  important 
question  of  the  action  of  light  on  dyed  colours, 
but  I have  done  so  because  I thought  it  would 
most  interest  you.  With  the  remaining  por- 
tions of  my  subject  I must  be  more  brief. 

The  Action  of  Milling  on  Colours. 

Next,  if  not  equal,  in  importance  to  the  action 
of  light,  is  the  consideration  of  the  effect  on 
dyed  colours,  of  those  manufacturing  opera- 
tions to  which  the  dyed  materials  must  of 
of  necessity  be  submitted. 

These  vary  considerably  according  to  the 
material,  and  without  enumerating  them,  I 
propose  first  to  direct  your  attention  to  that 
of  “ milling  ” or  “ fulling.” 

When  a piece  of  woollen  cloth  leaves  the 
loom,  it  has  not,  unfrequently,  a coarse,  sack- 
like appearance ; quite  intentionally,  in  order 
to  obtain  a certain  quality  of  texture,  the  warp 
and  weft  threads  have  not  been  brought  into 
closest  contact  with  each  other  in  the  loom. 
This  is  only  effected  subsequently  by  the  milling 
operation,  which  consists  in  squeezing  and 
hammering  the  cloth,  previously  moistened  with 
a little  strong  soap  solution,  in  special  forms  of 
apparatus.  During  this  operation,  the  threads 
and  fibres  are  felted  together,  and  the  fabric 
gradually  becomes  more  and  more  compact. 

What,  then,  are  the  influences  thus  brought 
to  bear  upon  the  colours  of  the  fabric,  sup- 
posing these  to  have  been  previously  imparted 
to  the  wool  or  yarn  of  which  it  is  made  ? 

First,  there  is  the  action  of  the  slightly 
alkaline  soap ; the  colours  should  not  be 
dissolved-off  by  it,  nor  destroyed,  nor  even 
materially  impoverished  or  altered  in  hue. 

Further,  if  the  fabric  is  composed  of 
variously  coloured  yarns,  as,  for  example,  in 
tweeds,  the  colours  must  not  “ run  ” or 
“ bleed,”  i.e.,  the  colouring  matters  of  orre  set 
of  threads,  if  at  all  removed,  must  not  stain 
those  of  another  set;  white  threads  particu- 
larly must  maintain  their  pristine  purity, 
otherwise  the  pattern  loses  sharpness  and 
decision,  or  the  whole  fabric  appears  soiled, 
and  is  thereby  rendered  quite  unsaleable.  This 
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difference  in  effect  obtained  by  employing 
colours  fast  or  fugitive  to  milling,  is  well 
shown  in  the  stripe  and  check  patterns  woven 
in  our  Yorkshire  Textile  Department,  by  my 
colleague,  Prof.  Beaumont. 

The  action  of  milling  on  dyed  colours  may 
be  rapidly  determined  in  the  laboratory,  by 
vigorously  rubbing  together,  with  strong  soap 
solution,  the  dyed  pattern  and  some  white 
flannel.  It  is  better  still  to  stitch  soft  white 
woollen  yarn  into  the  dyed  pattern,  and  then 
to  submit  it  to  the  actual  milling  operation  of 
the  factory,  along  with  a large  piece  of  white 
cloth. 

On  these  two  diagrams  are  patterns  which 
have  been  milled  in  this  manner  ; and  on  close 
examination  they  show  how  very  differently 
the  various  classes  of  colouring  matters 
behave  when  submitted  to  this  operation. 
Fast  to  milling,  especially  with  respect  to 
bleeding,  are  all  those  phenolic  colouring 
matters  which  can  only  be  applied  by  means 
of  mordants,  e.g.,  alizarin,  coerule'fn,  fustic, 
logwood,  &c.  Why  do  these  colours  not 
bleed  ? Because  in  the  dyed  fibres  the  colour- 
ing matters  form,  in  combination  with  the  mor- 
dant, an  insoluble  precipitate,  which  is  largely 
enclosed  within  the  substance  of  the  fibre. 
That  portion  of  the  precipitate  which  lies  on 
the  surface  is  undoubtedly  removed  mechani- 
cally during  the  milling  process  ; but  even 
then,  since  the  colouring  matter  is  combined 
with  the  mordant,  and  is  not  in  the  free  state, 
it  cannot  combine  with  the  mordants  of  neigh- 
bouring dyed  fibres,  nor  can  it  be  attracted 
by  and  stain,  unmordanted  white  fibres. 

I would,  however,  specially  draw  your  atten- 
tion to  the  fact,  that  even  this  class  of  “ mor- 
dant-dye,” as  I have  termed  them,  are  liable  to 
bleed  in  milling,  if  they  are  improperly  applied. 

Allow  me  to  reiterate  that,  in  the  case  before 
us,  the  development  of  colour  during  the  dye- 
ing process  is  due  to  a chemical  combination 
taking  place  between  the  colouring  principle 
of  the  dyestuff  and  the  mordant.  This  being 
so,  the  coloured  pigment,  lake,  or  precipitate, 
produced,  has  a fixed  chemical  composition — a 
definite  amount  of  colouring  matter  has  com- 
bined with  a definite  amount  of  mordant. 

It  does  happen,  however,  that  the  normal 
pigment  at  first  produced  within  the  fibre  is 
capable  of  taking  up  in  the  dye-bath  a further 
amount  of  colouring  matter,  if  the  latter  is  em- 
ployed in  excess  the  normal  compound  is,  as 
it  were,  changed  into  a more  acid  compound. 

Further,  the  wool  fibre  itself  absorbs  a certain 
small  amount  of  colouring  matter,  which  re- 


mains uncombined  with  the  mordant.  If,  there- 
fore, a deficiency  of  mordant  or  an  excess  of 
colouring  matter  has  been  employed  in  dyeing, 
the  uncombined  or  loosely  combined  colouring 
matter  will  assuredly  be  removed  during  the 
milling  process,  and  give  rise  to  “ bleeding.” 

How  necessary  it  is  then,  with  dyes  of  this 
class,  that  mordant  and  colouring  matter 
should  be  duly  proportioned  to  each  other,  and 
yet  how  prevalent  is  the  custom  among  dyers 
to  mordant  with  a fixed  amount  of  mordant, 
and  to  dye  with  the  most  varied  amounts  of 
colouring  matter. 

The  practical  dyer  is  apt  to  reply:  “Ah! 
we  are  far  from  dyeing  according  to  molecular 
weights  yet.”  Quite  true,  and  yet  I would 
venture  to  say,  in  the  language  of  Sir  Frederick 
Bramwell,  that  these  are  some  of  the  “ next-to- 
nothings  ’ ’ attention  to  which  will  certainly  dis- 
tinguish the  dyer  of  the  future  from  the  “ rule- 
of-thumb  ” dyer  of  the  past.  Nay,  even  at  the 
present  time,  the  intelligent  dyer  cannot  afford 
to  ignore  these  little  matters,  or  he  will,  ere 
long,  find  himself  left  behind  in  the  race.  But 
to  return,  so  far  as  fastness  to  milling  is  con- 
cerned, it  is  better  even  to  employ  a slight 
excess  of  mordant  than  a deficiency,  but  of 
course  it  is  best  to  determine  by  experiment, 
and  to  employ,  exactly  that  proportion  of  mor- 
dant which  is  best  suited  to  each  percentage- 
of  colouring  matter  employed. 

In  all  cases  it  is  advisable  to  fix,  by  what  is- 
known  as  the  “ saddening  method,”  i.e.,  by  the 
application  after  the  dyeing  process,  of  a small 
amount  of  mordant,  that  remnant  of  colouring- 
matter  which  the  wool  itself  has  absorbed. 

Now  let  us  pass  on  to  the  consideration  of 
those  colouring  matters  which  dye  wool  direct , 
i.e.,  without  the  aid  of  a mordant.  How  do 
these  behave  towards  the  milling  process  ? 

In  many  cases  they  are  not  fast.  Since  they 
dye  without  mordant,  the  little  colouring 
matter,  which  invariably  comes  off  during 
milling,  readily  dyes  the  whole  fabric,  staining 
the  whites  and  soiling,  more  or  less,  all  the 
pale  shades  of  contiguous  fibres. 

Colouring  matters  allied  in  chemical  con- 
stitution to  magenta,  the  azo-scarlets,  nitroso- 
compounds,  and  some  other  basic  and  acid 
colouring  matters,  nearly  all  bleed  during 
milling.  The  dyed  colours  themselves  perhaps 
are  not  materially  impoverished,  so  that  a plain 
dyed  fabric  might  be  milled  with  impunity, 
provided  the  soap  used  be  of  good  quality,  i.e.r 
not  too  alkaline  ; nevertheless  such  colouring 
matters  are  practically  useless  for  tweeds  and 
the  like,  where  variously  coloured  fibres  are 
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interwoven.  It  is  interesting  to  note,  however* 
that  many  even  of  the  “ direct-dyes  ” are  per- 
fectly fast  to  milling. 

Even  among  the  triphenyl-methan  colours, 
i.e.y  those  of  the  magenta  group,  there  are  a 
few  specially  remarkable  exceptions  to  the 
rule,  e.g.y  Victoria-blue  and  night-blue.  Mem- 
bers of  the  eosin  group  are  also  generally 
characterised  by  their  fastness  to  milling,  e.g ., 
Cyanosin,  Phloxin,  Rose  Bengal,  &c.  Simi- 
larly fast  is  the  phenolic  colouring  matter  of 
orchil,  and  I must  not  forget  another  natural 
colouring  matter,  viz.,  vat-indigo. 

Most  noteworthy  for  fastness  to  milling,  is 
the  whole  group  of  “ Congo-colours,”  which 
we  saw  were  generally  so  fugitive  to  light. 
These  form  a special  class  of  azo-colours,  and 
it  is  in  consequence  of  this  fastness  to  milling, 
and  the  fact  that  they  dye  cotton  direct , that, 
notwithstanding  their  generally  fugitive  cha- 
racter towards  light,  they  have  made  such 
rapid  progress  commercially.  It  is  well  to 
add  that  this  fastness  to  bleeding  of  Congo 
colours  only  refers  to  wool ; any  white  cotton 
fibres  in  the  fabric  milled  would  certainly  be 
stained. 

Why  do  some  of  these  direct  dyes  bleed  and 
others  not  ? One  might  be  inclined  to  answer 
that  those  colouring  matters  which  dye  in  an 
alkaline  bath  will  probably  bleed,  since  an 
alkaline  condition  prevails  during  milling.  To 
some  extent  this  explanation  is  satisfactory, 
witness  the  general  instability  in  this  respect 
of  the  basic  colouring  matters ; on  the  other 
hand,  how  shall  we  explain  the  remarkable 
fastness  of  the  Congo-colours  which  are  also 
applicable  in  a slightly  alkaline  bath  ; further, 
how  explain,  in  this  way,  the  fugitive  character, 
as  regards  bleeding,  of  all  those  colouring 
matters  which  are  only  applied  in  an  acid 
bath,  and  which,  therefore,  we  should  materi- 
ally expect  to  be  incapable  of  staining  when  in 
an  alkaline  condition. 

A possible  explanation — in  some  cases,  at 
least,  which  occurs  to  me  is,  that  those 
colouring  matters  which  are  fast  to  milling 
form  very  insoluble  compounds  with  the  sub- 
stance of  the  wool-fibre  itself,  which  thus  acts 
as  it  were  as  a mordant,  and  thus  they  are 
fixed  as  insoluble  pigments  within  the  fibre. 

But  to  continue.  Many  “ direct-dyes,”  more 
particularly  those  which  are  applied  to  wool  in 
an  acid  bath,  have  the  defect  of  being  greatly 
impoverished  in  colour  during  milling,  even  to 
the  point  of  total  destruction  apparently. 
Examples  of  this  class  are,  acid-magenta, 
azo-scarlets  and  oranges,  indigo-carmine,  &c. 


In  the  cases  now  referred  to,  the  colour  is 
partly  or  entirely  restored,  by  passing  the 
milled  piece  through  dilute  sulphuric  or  acetic 
acid.  The  reason  of  this  decolourising  action 
is  very  evident.  The  alkali  of  the  soap  has 
neutralised  the  “ colour  - acid  ” of  the  dyed 
fibre,  and  produced  a pale  coloured,  or  even 
colourless,  alkali-salt  of  the  colour-acid. 

The  restoration  of  the  colour  during  the 
subsequent  passage  through  acid  is  due  ta 
the  decomposition  of  the  colourless  alkali-salt,, 
with  the  liberation  of  the  original  highly- 
coloured  colour-acid. 

In  illustration  of  this  point,  I here  show  you 
a sample  of  wool  which  has  been  dyed  with 
the  colouring  - matter,  known  as  alkali-blue. 
Here  is  another  sample,  showing  its  appear- 
ance after  it  has  been  submitted  to  the  milling 
process.  Tne  colour  has  practically  dis- 
appeared. As  you  now  see,  mere  steeping  in. 
acid  suffices  to  restore  the  colour. 

Some  colours,  both  such  as  are  dyed  directly,, 
or  even  with  the  aid  of  mordants,  have  the 
defect  of  being  entirely  altered  in  hue  during 
milling.  Cochineal  scarlets  become  crimson, 
orchil  purple  becomes  violet,  turmeric  yellow 
becomes  brown,  and  so  on.  Here,  again,  the 
alkali  of  the  soap  either  dissolves  or  decom- 
poses the  lake,  or  it  combines  with  the  colour- 
ing matter  to  form  a differently  coloured  com- 
pound. 

Closely  allied  to  action  of  milling  is 

The  Action  of  Scouring  on  Dyed- 
Colours. 

When  wool  has  been  dyed  in  its  loose,  un- 
spun condition,  it  is  dried,  and  impregnated 
with  oil,  to  facilitate  the  carding  and  spinning 
processes.  The  yarn  or  cloth  made  from  such 
dyed  fibre,  has  therefore  to  be  submitted  to  the 
operation  of  scouring,  in  order  to  remove  the 
oil  of  the  spinner.  It  consists  in  washing  the 
material  in  a warm  solution  (50° — 6o°  C.)  of 
soap  or  carbonate  of  soda,  or  a mixture  of  the 
two,  until  the  oil  is  entirely  removed.  The 
stronger  alkali,  and  the  higher  temperature 
employed,  cause  the  operation  of  scouring  to  be 
even  still  more  searching  on  dyed  colours  than 
that  of  milling.  Those  colours  which  are 
altered  in  hue,  decolourised,  or  impoverished 
in  colour  by  milling,  are  much  more  altered  by 
scouring.  Some — for  example,  Prussian-blue 
— are  entirely  decomposed. 

The  high  estimation  in  which  wool-dyed 
cloth  is  so  generally  held  is  just  because  the 
dyes  selected  must  be  fast  to  the  subsequent 
manufacturing  operations  to  which  I have 
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referred.  Still  it  is  very  unwise  now-a-days  to 
depend  upon  such  a factor  as  this,  for,  a colour 
may  have  passed  untouched  through  these 
operations,  and  yet  be  very  fugitive  to  light  or 
other  influences. 

Very  susceptible  to  the  action  of  scouring 
are  the  sulphonic  acid  colours,  and,  indeed* 
for  the  same  reasons  as  were  explained  under 
the  head  of  “milling.”  Fast  to  scouring,  as 
a rule,  are  the  mordant  dyes,  the  eosins,  Congo 
colours,  and  some  others. 

The  destructive  action  of  the  scouring  agent 
depends  mainly,  as  I have  said,  upon  the 
alkali  it  contains,  and  the  temperature  at 
which  it  is  applied  ; hence  all  coloured  goods, 
whether  in  the  manufactory,  the  public 
laundry,  or  the  household,  should  be  washed 
or  scoured  at  a low  temperature,  ahd  with  a 
soap  which  is  as  neutral  as  possible. 

Washing-soda,  in  all  its  forms  and  under 
all  its  varied  and  alluring  names,  should  be 
rigorously  avoided. 

Action  of  Stoying  on  Dyed  Colours. 

In  some  instances  dyed  colours  must  be  fast 
to  what  is  known  as  the  operation  of  “ stov- 
ing.”  Such  is  the  case,  for  example,  with 
those  coloured  yarns  which  form  the  striped 
headings  of  blankets,  with  many  kinds  of 
of  woollen  hosiery,  &c. 

In  goods  of  this  kind,  white  and  dyed  fibres 
are  interwoven  or  even  spun  together,  and  the 
materials  are  submitted  to  a final  bleaching 
with  sulphurous  acid,  so  that  the  white  fibres, 
which  may  have  become  soiled  during  the 
spinning  and  weaving  operations,  shall 
ultimately  appear  in  all  their  original  purity. 

Many  “acid-colours”  and  “ mordant-dyes ” 
withstand  this  stoving  operation,  but  others 
are  more  or  less  altered  in  colour,  or  are 
entirely  decolourised,  either  because  the 
colouring  matter  is  reduced,  or  the  colour 
lake  is  decomposed  by  reason  of  the  acid 
vapours. 

Some  colours  are  so  sensitive  to  the  in- 
fluence of  sulphurous  acid,  that  they  are  alto- 
gether unsuitable  for  the  air  of  towns,  which  is 
always  more  or  less  charged  with  this  gas. 

Such  a colour,  for  example,  is  manganese- 
brown,  the  sensitiveness  of  which  I can  show 
you  by  steeping  this  pattern  in  a solution  of 
sulphurous  acid,  when  it  is  very  rapidly 
bleached.  Catechu-brown,  on  the  other  hand, 
which  I immerse  simultaneously,  is  fast  to  this 
influence. 

I may  refer  here  to  a colour  which  is  re- 


markable for  its  fastness  to  light  and  most 
influences,  e.g , acids,  alkalis,  &c.,  but  which, 
especially  in  the  early  days  of  its  production, 
gave  a great  deal  of  trouble  and  annoyance, 
just  because  of  its  sensitiveness  to  sulphurous 
acid,  I refer  to  aniline-black.  Formerly,  it 
was  not  unusual  for  large  quantities  of  calico, 
printed  or  dyed  with  this  colour,  to  become 
utterly  unsaleable,  because  during  storage  in 
the  town  warehouses,  the  outer  folds  all 
changed  to  a dull  green  colour,  and  although 
washing  with  alkali  restored  the  colour  some- 
what, still  it  was  always  liable  to  turn  green 
again.  Eventually  the  defect  was  overcome 
by  submitting  the  black  prints  to  a supple- 
mentary oxidising  process,  whereby  the  sensi- 
tive black  was  changed  into  a different  black, 
far  less  susceptible  to  the  reducing  action  of 
the  sulphurous  acid. 

On  one  of  the  diagram  sheets,  I have  affixed 
dyed  patterns,  portions  of  which  have  been 
submitted  to  the  action  of  sulphurous  acid, 
and  you  see  there  how  some  are  fast  and  others 
fugitive  to  this  influence. 

Action  of  Acids  on  Dyed  Colours. 

Fastness  to  acids  is  required  from  the 
colours  on  cotton  yarn  intended  to  be  woven 
with  white  woollen  or  worsted  weft,  which  is 
subsequently  dyed  with  acid-colours. 

Further,  the  colours  of  all  materials  intended 
to  be  worn  next  the  skin  should  be  fast  to  acid, 
since  perspiration  contains  such  organic  acids 
as  acetic  acid,  butyric  acid,  &c. ; and  although 
the  acidity  of  perspiration  is  slight,  indeed  it 
is  sometimes  alkaline,  still  it  can  exercise 
considerable  influence  on  dyed  colours,  in  con- 
sequence of  the  additional  action  of  friction 
and  heat,  and  by  its  concentration  upon  the 
fibre.  There  are  other  cases  in  which  dyed 
colours  have  to  withstand  acid  influences, 
but  at  this  late  hour  I will  pass  them  by. 
Fast  to  acids  are  many  of  the  “mordant- 
dyes,”  and  those  colours  which  are  dyed  in 
an  acid  bath,  provided  the  acidity  is  not 
too  great.  Basic-colours,  and  most  of  tire 
Congo-colours,  are  very  sensitive  to  acids. 
The  sensibility  of  Congo-red,  for  example,  is 
already  quite  proverbial,  so  that  it  is  even  now 
recommended  as  an  indicator  rather  than  as  a 
dye.  I will  show  you  the  extreme  sensibility  of 
Congo- red,  and  compare  it  with  the  fastness 
of  alizarin-red,  by  steeping  these  two  patterns 
in  dilute  acid.  There,  you  see,  the  Congo- 
red  becomes  blue,  the  alizarin-red  remains 
unchanged. 
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Now  let  us  consider  briefly  the  question  of 

The  Rubbing-off  of  Dyed  Colours. 

No  colour  can  be  considered  fast  in  its  most 
complete  sense  if  it  has  this  defect,  and  yet, 
strange  as  it  may  appear,  one  of  our  fastest 
dyes  in  all  other  respects,  is  particularly  un- 
fortunate in  this  respect,  I refer  to  vat-indigo- 
blue.  Of  defective  coal-tar  colours  in  this 
respect,  I may  mention  malachite-green  and 
Victoria-blue  ; indeed,  all  the  basic  colouring 
matters  show  the  defect  more  or  less,  especially 
if  they  are  heavily  dyed.  Acid-colours  and 
Congo -colours  as  a rule  are  free  from  the 
defect.  On  the  other  hand,  even  “ mordant- 
dyes”  are  liable  to  rub-off  if  they  are  im- 
properly applied.  The  use  of  mordant  or 
dye  solutions,  which  are  too  sensitive,  i.e ., 
which  are  apt  to  decompose  and  precipi- 
tate before  they  have  properly  penetrated 
the  fibre,  should  be  avoided.  It  is  an  axiom 
in  dyeing,  that  all  colouring  matters  and 
mordants  should  be  applied  in  a perfectly 
soluble  form ; further,  the  mordant  should 
be  thoroughly  fixed  upon  the  fibre,  so  that 
it  does  not  bleed  out  into  the  dye  bath, 
and  thus  give  rise  to  muddy  dye-liquors.  The 
immediate  cause  of  rubbing-off  is  the  pre- 
sence of  loosely-adhering  insoluble  pigment 
upon  the  surface  of  the  dyed  fibre. 

Not  unfrequently,  in  the  case  of  wool,  the 
fault  is  due  to  insufficient  scouring,  the  employ- 
ment of  hard  water,  or  from  some  similar 
cause.  The  fibre  is  permeated  or  coated  with 
lime-soap,  or  with  grease  in  some  form  or  other, 
which  either  fixes  the  dye  upon  the  surface,  or 
prevents  the  effectual  penetration  of  mordant 
or  dye  solution. 

Under  varying  conditions  of  temperature, 
this  grease  is  ever  exuding,  carrying  with  it 
colouring  matter  to  the  surface,  where  the  oily 
mixture  is  ready  to  stain  the  white  pocket- 
handkerchief  (by  no  means  a flag  of  truce) 
applied  by  the  merchant  buyer. 

But  apart  from  such  general  causes  of 
rubbing-off,  there  are  cases  where  the  defect 
is  intimately  connected  with  the  nature  of  the 
colouring  matter  itself  and  its  mode  of  applica- 
tion. Such,  indeed,  is  the  case  with  vat-indigo- 
blue.  Let  me  briefly  explain.  Commercial 
indigo  is  an  insoluble  blue  powder,  and  is  the 
veritable  substance  which,  in  a somewhat  puri- 
fied form,  the  woad-dyer  aims  at  fixing  on  the 
fibre.  In  consequence  of  the  fermentation  set  up 
in  the  woad-vat,  and  the  liberation  of  hydrogen, 
this  indigo-blue  is  changed  into  indigo-white, 
which  is  soluble  in  the  lime-water  of  the  vat. 


The  indigo-dyer  steeps  his  fabric  in  the 
indigo-white  solution  of  the  vat,  and,  when  it 
has  absorbed  a sufficient  quantity,  it  is  passed 
through  squeezing  rollers  and  exposed  to  air. 
Oxidation  of  the  absorbed  indigo-white  at  once 
takes  place,  insoluble  blue  is  reproduced,  and 
precipitated  upon  and  within  the  fibre.  That 
portion  of  the  indigo  which  is  thus  regene- 
rated within  the  substance  of  the  fibre  cannot 
be  otherwise  than  perfectly  fast  to  rubbing-off, 
but,  since  the  squeezing  process  is  imperfect, 
the  fibres  are  covered  with  a comparatively 
large  amount  of  superfluous  vat-liquor ; this, 
too,  oxidises,  so  that  each  fibre  has  a quantity 
of  indigo-blue  powder  loosely  adhering  to 
its  surface. 

It  is  this  portion  of  the  dye,  then,  which 
rubs  off,  even  though  the  scouring  of  the  wool 
may  have  been  absolutely  perfect.  How  to 
remedy  this  inherent  defect  in  a suitable  and 
satisfactory  manner  is  a practical  difficulty  not 
as  yet  thoroughly  overcome. 

From  what  I have  now  said,  you  will  per- 
ceive how  all-important  it  is  that  every  dyer 
should  know  the  sensibilities  of  his  colours 
towards  various  influences. 

It  is  by  no  means  sufficient  that  he  is  merely 
able  to  match  readily  any  given  shade,  that  is 
a matter  of  course  ; such  facility,  in  my  opinion, 
is  of  little  use,  indeed  it  is  worse  than  useless, 
for  it  is  positively  injurious,  and  partakes  more 
or  less  of  the  nature  of  a fraud,  if  the  colouring 
matters  employed  are  not  suited  to  the 
material  dyed,  and  its  ultimate  purpose.  The 
adequate  fulfilment  of  these  conditions  alone 
constitutes  good  and  creditable  work.  If  it 
is  true  that  a product  of  art  should  give 
us  a glimpse  of  the  life  and  character  of  the 
artist,  so  should  it  be  with  dyeing ; every 
colour  with  which  a textile  fabric  is  ornamented 
should  at  least  reflect  the  honesty  of  purpose 
of  the  dyer. 

Herein  is  a justification  for  the  existence  of  our 
schools  for  dyeing,  where  our  young  craftsmen 
may  be  taught  to  ‘‘  love,  honour,  and  obey  ’ ’ the 
fundamental  principles  of  their  art,  and  where, 
by  patient  study  and  research,  the  numerous 
problems  connected  with  the  application  of 
colouring  matters  may  be  solved,  and  then 
published,  for  the  benefit  of  the  whole  com- 
munity. 

No  one,  certainly,  wishes  to  buy  a coat  or  a 
curtain  that  alters  in  shade  in  a month,  or 
hosiery  which  marks-off  in  the  course  of  a 
summer  day’s  walk,  nor  is  it  at  all  necessary 
that  such  defects  should  ever  appear. 

Injustice  to  the  dyer,  however,  I must  ex- 
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onerate  him  from  the  whole  blame  in  such 
matters.  No  doubt  he  is  sometimes  insuffi- 
ciently acquainted  with  all  the  properties  of  the 
dyes  he  employs ; but  his  best  intentions  are 
often  altogether  marred  or  blotted  out  by  the 
urgent  demands  of  the  merchant,  who,  in  the 
eagerness  of  modern  trade  competition,  wishes 
to  buy  and  sell  cheap. 

Ever  and  anon  we  hear  of  the  incomparable 
fastness  of  the  colours  of  Indian  art-fabrics, 
tapestries,  ecclesiastical  garments,  &c.,  be- 
longing to  past  ages,  when,  I may  remark, 
commercial  competition  was  unknown  ; and 
the  general  public  is  led  to  believe  that,  not 
only  has  there  been  no  progress  in  dyeing  for 
a few  centuries  past,  but  that  we  have  even 
made  serious  retrogression  in  the  art. 

If  this  were  true,  it  would  be  indeed  a sad 
reflection,  that,  with  all  the  advantages  of 
modern  science,  we  are  positively  in  a worse 
condition  in  this  matter  than  in  the  times  of 
the  alchemists. 

Happily  it  is  not  true,  and  I trust  I have 
been  able  to  show  you  this  evening  that  there 
is  no  need  to  go  back  to  the  times  of  our  fore- 
fathers to  seek  instruction  in  dyeing,  and  that 
we  have  among  our  modern  coal-tar  dyes  those 
which  are  as  fast,  and  indeed  in  some  instances 
faster,  than  any  which  have  been  employed  in 
the  past. 

DISCUSSION. 

Mr.  T.  Wardle  said  he  felt  it  his  duty  to  come  and 
support  his  friend  Professor  Hummel,  as  he  held  both 
him  and  his  work  in  great  esteem,  and  had  had 
three  sons  under  his  teaching,  though  he  could 
not  agree  with  a great  deal  which  he  had 
enunciated.  Any  criticisms  he  might  make  would 
be  offered  in  no  unfriendly  spirit,  but  in  the 
pursuit  of  truth  everyone  must  be  guided  by  his 
own  experience.  Dyers  had  generally  to  do  what 
other  people  wanted,  and  generally  speaking  that  was 
what  was  cheapest,  and  that  was  really  on  the  whole 
why  aniline  colours  had  been  so  much  used,  very 
much  to  the  neglect  of  the  better  vegetable  tinctorial 
products.  When  he  was  in  India,  he  noticed  in  the 
market  place  at  Poonah  two  or  three  thousand  men 
with  coloured  turbans,  about  two-thirds  of  which  had 
their  colours  very  much  faded,  whilst  the  remainder 
looked  fairly  permanent.  He  was  curious  to 
ascertain  whether  the  faded  ones  were  old  and  the 
non-faded  ones  new,  but  he  found  that  was  not  so, 
but  that  the  faded  ones  had  all  been  dyed  with 
aniline  dyes,  and  he  then  asked  the  Collector 
to  take  him  to  one  of  the  dyers.  He  found  it  a 
very  small  concern,  and  as  the  man  was  using 
aniline  dye,  can  dyes,  as  they  called  them  there, 
he  asked  him  why  he  used  them  when  he  could  use 
the  native  dyes,  which  were  much  faster.  His  reply 


was  that  he  did  not  want  to  use  the  can  dyes,  because 
they  faded,  but  if  his  customers  would  only  give  him 
half  a rupee  for  dying  stuff,  he  could  not  use 
that  which  cost  him  two  rupees  It  was  a pity  there 
should  be  any  antagonism  between  the  two  kinds  of 
dyeing,  as  both  might  be  useful  in  their  way.  All 
along  the  history  of  French  dyeing  there  was  the 
ion  teint  and  the  petit  teinty  the  one  being  used  for 
colours  of  real  artistic  merit,  and  the  other  where 
economy  was  the  chief  thing,  and  permanence  was  not 
required.  Notwithstanding  all  the  researches  of  the 
chemist,  the  indigo  industry  in  India  was  better 
to-day  than  ever,  and  he  hoped  it  might  long  con- 
tinue, for  it  was  the  best  blue,  and  it  operated 
with  the  most  beautiful  mordant  in  the  world 
— the  atmosphere.  It  was  a wonderful  dye  which 
had  stood  for  ages,  and  it  ought  never  to  be 
displaced.  He  had  examined  the  dyes  on  some 
of  the  garments  of  the  early  Christian  Copts,  and 
found  them  admirable.  When  the  subject  of  the 
permanence  of  aniline  dyes  was  broached  at  the 
Leeds  meeting  of  the  British  Association,  he  remem- 
bered Professor  Armstrong  ridiculing  the  idea  of  men 
like  himself,  Wm.  Morris,  and  others,  expressing 
their  conviction  that  there  were  better  dyes,  and 
saying  that  alizarine  was  simply  the  colouring  matter 
of  the  madder,  obtained  by  synthesis,  instead  of 
from  the  natural  plant.  That  was  all  very  well  from 
the  scientific  point  of  view,  but  it  was  not  so  in 
reality.  He  saw  clothes  being  dyed  near  Jeypore 
which  were  more  permanent  than  any  reds  he  had 
ever  saw,  and  more  beautiful.  They  were  dyed 
chiefly  with  munjit,  and  were  so  permanent 
that  he  had  exposed  them  to  the  sun  for  months, 
aud  they  did  not  change  at  all.  He  had 
used  alizarine,  a great  deal  of  madder,  and  mungit, 
and  was  quite  certain  that  alizarine,  though  the 
fastest  of  all  the  artificial  dyes,  was  not  to  be  com- 
pared to  madder  and  munjit.  Another  quality  re- 
quired by  dyers  was  tonal  quality,  and  this  was  im- 
mensely superior  in  the  vegetable  dyes.  He  had 
only  to  look  at  the  series  of  reds  exhibited  to- 
night to  be  quite  sure  one  would  not  like  to  live 
with  them,  while  the  colouring  matter  of  madder 
was  the  most  artistic  red  in  the  world.  Professor 
Hummel  had  shown  a specimen  of  what  he  called 
Turkey  red,  but  it  was  artificial  Turkey  red, 
from  alizarine  ; it  was  a violent  colour,  which 
he  did  not  call  Turkey  red  at  all.  It  would 
be  very  difficult  for  an  artist  to  use  it  in  a. 
picture  ; and  why  the  world  went  mad  after 
the  brightest  reds,  from  magenta  downwards,  he 
never  could  understand,  except  it  was  from  the 
novelty  of  the  wonderful  discovery  of  Dr.  Perkin 
and  his  successors.  All  praise  to  them  as  scientific 
discoveries,  but  the  subject  had  also  to  be  considered 
from  the  artistic  point  of  view.  His  journey  to 
India  had  convinced  him  that  there  was  no  reason  for 
discarding  old-fashioned  dyes  in  favour  of  new  ones. 
Vegetable  colours, properly  applied,  were  not  nearly  so 
much  affected  by  artificial  light  as  artificial  dyes  were. 
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Many  of  the  purples,  mauves,  and  other  colours 
shown  on  the  wall  were  distressingly  dull,  and 
when  they  faded  they  faded  badly ; the  old 
colours  faded  in  a different  way.  He  had  a 
great  variety  of  old  Coptic  garments,  and  they 
dated  from  the  3rd  to  the  9th  century,  the  colours 
had  stood  beautifully.  It  was  said  at  the  British 
Association,  at  Leeds,  that  they  had  been  buried  all 
these  centuries,  and  had  not  been  exposed  to  the 
light ; but  they  had  been  well  worn,  for  many  of 
them  were  darned  and  over-darned,  and  almost  worn 
•out,  so  that  they  had  been  well  exposed  to  light  in 
their  time.  He  exposed  them  at  the  Manchester 
Exhibition  to  British  sunlight  for  the  whole  summer, 
and  did  not  find  them  change  at  all.  Many  vegetable 
colours,  such  as  turmeric,  were  no  doubt  extremely 
fugitive  ; but  the  art  of  dyeing  was  not  the  science  of 
dyeing,  and  he  had  found  dyers  in  India  who  dyed 
fast  turmeric  dye.  He  had  known  many  foremen  who 
could  produce  permanent  dyes  with  almost  fugitive 
materials,  by  their  understanding  of  the  proper  re- 
ationship  between  the  mordant,  the  tinctorial 
matter,  and  the  fibre  with  which  they  had  to  deal.  In 
silk,  he  must  state  his  conviction  that  none  of  the 
dyes  on  Mr.  Hummel’s  fast  list  were  really  fast,  ex- 
cepting in  extremely  dark  shades,  for  lie  had  tried 
them  all  many  times,  and  almost  any  dye  would  take 
a deal  of  light  to  exhaust  all  the  colour  from  it.  The 
fugitive  character  of  these  dyes  was  shown  by  the  fact 
that  some  of  the  largest  businesses,  both  in  Germany 
and  the  United  Kingdom,  were  those  of  re-dyers — 
people  who  re-dyed  faded  materials.  As  a chemist,  he 
had  a great  respect  for  these  discoveries,  and  used  a 
great  many  of  them,  but  as  few  as  he  could,  and  only 
in  business  which  required  him  to  use  those  things 
which  were  cheapest,  and  which  his  customers  insisted 
upon  having.  But  he  had  another  establishment, 
an  art  dyeing  and  printing  works,  where  people 
were  bound  to  take  what  he  gave  them,  and  there 
he  endeavoured  to  keep  up  the  traditions  of  the 
past,  and  he  was  quite  certain  the  results  obtained, 
which  were  being  improved  year  by  year,  were  such  as 
he  would  not  exchange  for  the  whole  series  of  artificial 
dyes  yet  invented.  There  was  a great  deal  of  truth 
in  the  statement  that  the  action  of  light  depended  a 
great  deal  on  the  chemical  composition  of  the  colour- 
ing matters,  and  of  the  fibres  upon  which  they  were 
applied  ; but  he  remembered  his  father’s  troubles,  40 
or  50  years  ago,  with  irregularities  in  dyeing,  and 
also  remembered  that  they  came  to  the  conclusion 
that  the  difficulty  arose  from  not  understanding  the 
affinities  between  the  dye,  the  mordant,  and  the 
fibre.  You  might  dye  fibres  with  the  fastest  dyes,  and 
get  fugitive  results.  He  did  not  agree  that  the  dyer 
of  the  present  day  had  at  his  command  a greater 
number  of  fast  dyes  derived  from  coal  tar  than 
from  any  other  source.  That  was  not  his  experience 
with  regard  to  silk  dyeing.  For  two  or  three  months 
he  was  extremely  anxious  to  make  alizarine  blue 
succeed,  but,  except  in  the  dark  colours,  it  was 
very  unsatisfactory  on  silk.  Alizarine  red  was 


probably  the  fastest  of  all,  but  it  did  not  approach 
the  permanence  of  madder  or  mungit,  or  morinda, 
or  of  a mixture  of  the  two  latter.  The  Indian  dyer 
got  better  results  with  these  than  the  Europeans  did  ; 
and  some  were  so  clever,  that  they  got,  as  he  had 
just  said,  permanent  yellow  with  turmeric  ; at  least, 
they  said  so.  He  thought  aniline  colours  repelled 
an  artistic  feeling.  They  had  been  brought  before 
the  public  in  all  their  rigidity  and  crudity,  and  the 
force  of  novelty  had  often  led  to  their  acceptance. 

Mr.  John  Spiller  said  one  of  his  most  pleasing 
recollections  of  the  last  British  Association  meet- 
ing was  that  of  a visit  to  Professor  Hummel’s 
laboratory,  when  he  was  at  Leeds ; and  he  agreed  to 
every  word  of  his  extremely  scientific  paper,  not- 
withstanding what  had  been  said  by  Mr.  Wardle  in 
favour  of  the  old  style  of  dyeing.  It  would  be  a 
grand  thing  if  there  were  some  ready  means  of  ascer- 
taining which  dyes  were  permanent,  and  which  were 
not,  before  they  came  into  general  use.  An  experi- 
ment had  been  shown  with  Nicholson’s  blue.  The 
late  Mr.  E.  C.  Nicholson,  a member  of  that  Society, 
was  the  discoverer  of  that  blue ; and  he  exhibited  a 
great  length  of  woollen  rep  dyed  with  it,  in  the  Ex- 
hibition of  1862.  At  the  close  of  the  Exhibition,  it 
was  distributed  amongst  his  friends,  his  (Mr.  Spiller’s) 
brother  being  one  ; and  he  could  say,  from  ocular  de- 
monstration, that  it  was  used  for  window  curtain?, 
and,  up  to  a very  recent  period,  at  any  rate,  had  not 
faded.  Of  course,  contact  with  an  alkali  would  soon 
cause  the  blue  to  disappear.  On  looking  at  the 
specimens,  he  could  not  help  thinking  that  one  of 
them — the  Bengal  rose — was  very  inappropriately 
named,  since  it  seemed  to  disappear  almost  entirely 
when  exposed  to  a Bengal  sun. 

Mr.  Hugh  Stannus  said  he  only  looked  at  the 
matter  from  the  point  of  view  of  an  artist,  and  he 
agreed  entirely  with  Mr.  Wardle.  He  used  some  of 
that  gentleman’s  materials  some  years  ago,  and  found 
it  very  satisfactory  ; everything  he  had  in  his  room 
went  with  it,  and  though  the  colours  were  not 
so  bright  as  some  of  those  now  shown,  they 
were  what  an  artist  would  prefer.  They  all 
knew  that  the  important  point  in  dealing  with 
colours  was  that  they  should  be  mixed  with  brains. 
There  was  a celebrated  picture  by  Titian,  at  Venice, 
in  which  there  was  a patch  of  red  which  seemed  to 
blaze,  and  yet  if  you  put  a piece  of  sealing  wax  by 
the  side  of  it,  it  looked  quite  a dull,  brick  red.  It 
was  the  brains  with  which  the  colours  were  mixed 
which  produced  the  effect.  Prof.  Hummel  told  them 
he  had  simply  brought  forward  the  facts,  and  had 
not  yet  discovered  the  underlying  theory.  He  ven- 
tured to  think  that  he  was  on  the  right  road,  for  in 
all  science  they  wanted  first  to  be  sure  of  the  facts, 
and  experiment  was  the  source  of  all  knowledge.  He 
had  to  find  what  colours  stood,  and  what  did  not, 
under  various  conditions  ; when  he  had  done  that, 
he  could  go  on  further,  and  those  who  lived  another 
2c  or  30  years  might  be  able  to  congratulate  Pro- 
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fessor  Hummel  on  being  a worthy  successor  to 
Chevreul.  He  had  referred  to  Titian’s  limited 
palette,  ?but  the  world  would  not  be  content  with 
such  now.  All  honour  to  the  chemists  who  supplied 
them  with  the  enlarged  palette.  He  desired  to  thank 
the  chemist  for  his  colours  only  as  an  artist ; he  did 
not  see  his  way  to  use’  them,  still,  he  was  quite  certain 
that  Mr.  Burne-Jones  could.  These  bright  colours 
were  like  a thorough-bred  racehorse  : they  required  a 
clever  rider.  He  was  not  a good  enough  colourist  to 
use  these  tints,  but  they  would  be  added  to  the 
general  stock,  and  in  time  they  would  be  made  good 
use  of. 

Mr.  C.  F.  Cross  said  he  had  the  honour,  a short  time 
ago,  of  reading  a paper  before  the  Society  on  the 
photographic  application  of  certain  aniline  colours,  and 
he  could  now  show  how  the  matter  then  mentioned  was 
connected  with  the  theory  of  dyeing.  It  was  then 
shown  that  certain  basic  colours,  when  converted  into 
diazo-derivatives,  could  be  entirely  discharged  by  the 
action  of  light  in  a few  seconds,  on  a bright  day ; 
and  if  that  were  done  under  the  conditions  of  photo- 
graphic exposure,  of  course  the  portions  not  exposed 
were  not  affected,  and  a photographic  image  was  the 
result.  In  subsequent  experiments,  Mr.  Green  found 
that,  if  the  diazo-derivatives  were  spread  on  a surface 
to  which  it  had  no  relation  but  that  of  contact  —as  a 
plate  of  glass — the  diazo-derivative  was  quite  stable, 
and  there  was  no  discharge  of  colour ; it  was 
not  photographically  sensitive.  They  knew,  on  the 
other  hand,  that  where  these  colours  had  been 
applied  to  fabrics,  to  the  extent  of  1 or  2 per  cent, 
silk,  cotton,  or  a gelatine  film,  the  discharge  took 
place  immediately.  Here  came  the  connection  with 
the  present  question.  Dr.  Witt  had  recently  pro- 
mulgated a theory  of  dyeing,  which  was  doubtless 
known  to  Professor  Hummel,  though  he  had  not 
alluded  to  it,  according  to  which  he  regarded  it  as  a 
process  of  solution.  One  ordinarily  thought  only  of 
the  solution  of  a solid  in  a liquid,  as  salt  or  sugar  in 
water,  but  a more  philosophical  definition  would  be 
reciprocal  penetration,  and  this  might  occur  mole- 
cularly  with  two  solids.  Dr.  Witt’s  theory  was  that 
all  dyeing  operations  were  simply  cases  of  differ- 
ential solution.  You  took  a solution  of  a colouring 
matter  in  water,  and  placed  in  that  a colloid  body, 
and  the  silk  or  wool  attracted  the  colouring  matter  to 
itself.  This  theory  had  been  tested  by  applying  primu- 
line  to  plaster  of  Paris,  set  in  a mould.  They  then 
diazotized  the  surface,  made  it  photographically  sensi- 
tive, and  got  with  it  the  same  results  as  with  a gelatine 
film  or  a cotton  fabric.  Consequently  there  was,  in 
that  case,  the  solution  of  a solid  in  a solid.  He  be- 
lieved Professor  Hummel  was  engaged  on  a subject 
which  must  lead  him  into  the  most  abstruse  prob- 
lems of  chemistry.  The  more  there  was  discovered 
of  the  molecular  relationship  of  the  carbon  chain, 
and  the  effect  of  the  qualifying  constituents,  the  more 
light  would  be  thrown  on  the  subject  of  dyeing. 
Professor  Hummel  had  taken  up  the  modest 
position  of  only  dealing  with  empirical  results,  and 


every  one  who  grappled  with  a great  subject  like  this, 
where  they  knew  the  theory  must  be  complicated, 
had  to  be  content  with  empirical  results  in  the  first 
place;  but  he  hoped,  in  his  eagerness  to  make  prac- 
tical progress,  he  would  not  neglect  those  higher 
philosophical  views  which  were  after  all  more  in- 
teresting. 

The  Chairman  in  proposing  a vote  of  thanks  to 
Professor  Hummel,  said  he  had  at  any  rate  demon- 
strated the  importance  of  technical  education,  and 
shown  how  it  should  be  carried  out.  He  hoped  all 
who  went  to  Leeds  would  go  and  see  the  excellent 
laboratory  of  Professor  Hummel,  where  they  would 
be  convinced  that  he  was  properly  illustratirg  the 
application  of  science  to  industry.  He  might  add, 
in  reference  to  Mr.  Cross’s  observations,  that  he  had 
now  a research  laboratory  adjoining  the  practical 
one,  where  he  had  the  assistance  of  a distinguished 
technologist  from  Switzerland,  Mr.  Liechti  ; and 
he  could  safely  say  that  the  Clothworkers’  Company, 
under  whose  auspices  these  laboratories  had  been 
established,  would  spare  no  expense  to  bring  this 
matter  to  a practical  success. 

The  vote  of  thanks  having  been  passed, 

Professor  Hummel,  in  reply,  said  he  quite  agreed 
with  what  was  said  by  the  artists  from  their  point  of 
view,  the  colours,  as  exhibited,  were  by  no  means 
artistic ; but  he  was  there  to  show  the  individual 
colours  belonging  to  the  palette  of  the  dyer,  not  their 
combinations.  He  had  it  on  the  authority  of  William 
Morris,  that  the  artist  did  not  want  dull  colours,  but 
bright  ones,  and  by  their  proper  combination  he  pro- 
duced the  full  rich  tones  he  desired.  He  believed  the 
dull  pictures  of  many  artists  resulted  from  their  mixing 
too  many  colours  to  obtain  the  desired  tint,  the  fewer 
colours  you  used  to  produce  a given  result,  the  brighter 
would  that  colour  be.  The  most  artistic  shades  of 
browns,  drabs,  and  olives  could  be  obtained  from  these 
colours  which  would  please  the  most  fastidious.  If 
they  were  confined  to  the  old  dyes  the  colours  of 
dress  materials  would  be  very  dull  and  dingy.  Again, 
among  the  artificial  dyes  there  were  many  which 
were  by  no  means  excessively  brilliant.  The  great 
bugbear  was  trade  competition.  He  was  glad  to 
know  that  Mr.  Wardle  not  only  dyed  according  to 
other  people’s  wishes,  but  was  one  of  those  whom  he 
wished  to  see  more  of,  who  would  not  give  people 
what  they  wanted  only,  but  what  they  ought  to  have 
— good  honest  work  and  dyes  suited  for  the  ulti- 
mate purpose  of  the  fabric.  He  did  not  refer  to  the 
photographic  application  of  coal-tar  colours,  for 
want  of  time  ; and  in  reference  to  Dr.  Witt’s  new 
theory  of  dyeing,  which  had  been  mentioned  by  Mr. 
Cross,  he  believed  the  idea  had  previously  been 
hinted  at  by  Mr.  Cross  himself.  Some  time  ago  that 
gentleman  wrote  a series  of  articles  discussing  various 
theories  of  dyeing,  in  which  he  referred  to  the 
apparent  similarity  between  the  existing  operation  of 
removing  colouring  matter  from  an  aqueous  solution 
by  means  of  ethef,  and  the  operation  of  dyeing.  Dr. 
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Witt  seemed  merely  to  have  expanded  that  idea  ; he 
cited  certain  facts  in  support  of  it,  and  stated  more 
boldly  and  definitely  that  when  a woollen  fabric  was 
dyed,  the  wool  took  the  place  of  the  ether,  and 
that  in  dyed  wool  the  colouring  matter  abstracted 
from  the  dye-bath  existed  in  the  fibre  in  a state  of 
solution.  Since,  however,  the  theory  of  solution 
was  still  a debateable  subject,  one  could  say  that  we 
had  still  no  truly  satisfactory  system  of  dyeing. 


Miscellaneous. 

♦ 

RUSSIAN  FLAX  CULTURE. 

Flax  is  grown  in  all  parts  of  European  Russia  for 
local  consumption,  but  it  has  an  importance  for 
manufacture  only  in  twenty  - three  governments, 
which  cultivate  more  than  3,105,000  acres  of  flax, 
the  remaining  twenty-seven  governments  sowing  less 
than  675,000  acres.  With  regard  to  the  object  for 
which  flax  is  grown,  European  Russia  can  be  divided, 
says  the  United  States  Consul  at  Odessa,  into  two 
regions — the  northern  and  the  southern.  In  the  first, 
flax  is  sown  chiefly  to  obtain  the  fibre,  although  with 
the  fibre  seed  is  also  obtained  ; and  in  the  second, 
nearly  exclusively  for  the  seed.  The  northern  region 
of  the  cultivation  of  flax  for  manufacturing  purposes 
extends  from  the  south-eastern  part  of  the  Baltic  Sea 
to  the  central  part  of  the  Ural  Mountains,  within 
which  are  the  governments  of  Livonia,  Kovno,  Vilna, 
Vitebsk,  Pskov,  Smolensk,  Iver,  Yaroslav,  Nijni 
Novgorod,  Vladimir,  Kostroma,  Vologda,  Viatka, 
and  Perm.  More  flax  is  cultivated  in  the  govern- 
ments of  Viatka  and  Pskov  than  in  the  others.  In 
the  first,  about  251,000  acres  are  sown,  and  in  the 
second,  about  221,000.  These  two  provinces  may 
be  considered  as  the  centres  of  flax  cultivation, 
around  which  the  other  flax-producing  provinces  are 
grouped.  The  yield  of  flax  per  acre  in  these 
provinces  is  very  different,  and  depends  on  the 
quality  of  the  soil  in  which  the  flax  is  sown.  An 
acre  of  good  land  produces  400  pounds  of  fibre  and 
from  400  to  550  pounds  of  seed,  but  an  acre  of  poor 
exhausted  soil  will  not  yield  more  than  160  to  200 
pounds  of  fibre  and  about  265  pounds  of  seed.  The 
average  yield  for  the  entire  region  may  be  considered 
to  be  from  265  to  330  pounds  of  flax  fibre  and  400 
pounds  of  flax  seed  per  acre.  The  southern  region 
of  the  cultivation  of  flax  for  the  sake  of  the  seed 
consists  of  the  following  territory  and  governments  : — 
The  Don  Cossack  territory  sowing  262,000  acres; 
Yekaterinoslav  with  251,000;  Kherson,  175,000; 
Tawuda  (Crimea),  Samara,  Saratov,  Voroneze, 
Tambov,  and  Poltava.  In  the  last  two  provinces 
flax  is  grown  both  for  the  seed  and  the  fibre.  Flax 


for  the  seed  is  mostly  sown  either  in  virgin  soil  or  in 
old  fallow  lands.  The  yield  of  seed  in  this  region 
varies  from  400  to  670  pounds  and  more  per  acre, 
and,  for  an  average,  may  be  estimated  at  about  535 
pounds  per  acre.  The  total  yield  of  flax  seed  for 
the  whole  of  European  Russia  amounts  to  about 
1,800,000,000  pounds,  and  it  is  estimated  that  the 
gain  to  the  country  from  the  cultivation  of  flax  is 
about  23  millions  sterling.  About  one-half  of  the 
flax  fibre  produced  in  Russia  is  exported  abroad  r 
only  half  worked,  and  the  greater  part  of  the  fibre- 
remaining  in  the  Empire  is  worked  up  by  the- 
peasants  in  their  farm-houses  into  thread  and  linen, 
for  their  own  use,  as  well  as  for  sale.  A mucb 
smaller  part  of  the  flax  goes  to  the  spinning  and 
weaving  factories,  which  are  situated  chiefly  in  the- 
governments  of  Vladimir,  Kostroma,  and  Yaroslav. 
As  regards  the  internal,  or  home  trade  of  flax,  it  is- 
almost  entirely  in  the  hands  of  small  dealers,  who 
drive  from  village  to  village  and  make  their  pur- 
chases in  small  lots.  The  flax  thus  collected  is  then 
sent  in  considerable  quantities  to  the  towns  which 
serve  as  centres  to  the  flax  trade.  The  Linum- 
usitatissimum  vulgare  and  crepitans  are  being  culti- 
vated in  Russia  in  several  varieties  of  both  kinds,  but 
the  difference  in  these  varieties  is  so  slight  and  they' 
so  easily  blend,  that  even  those  initiated  in  the 
trade  of  the  article  often  fail,  it  is  said,  to  perceive 
it.  Both  have  blue  blossoms,  and,  occasionally, 
white  blossoms,  the  blue  blossoms  being  preferred. 
About  21,000,000  bushels  of  seed  are  annually  raised 
in  European  Russia,  the  quantity  exported  in  1890 
amounting,  it  is  estimated,  to  12,000,000  bushels. 
Of  the  total  export  of  Russian  oil  seeds,  England 
receives  57  per  cent.,  Germany  about  14  per  cent., 
Holland  about  ir  per  cent.,  and  Belgium  about  8 per 
cent.  The  most  important  markets  for  the  sale  of 
Russian  ,flax  (fibre)  are  Dundee,  Lille,  Ghent,  and 
Antwerp.  Flax  seed,  as  understood  in  Russia  com- 
prises sowing- seed  and  crushing-seed.  The  first- 
named  is  a more  carefully-sorted  quality,  exported 
exclusively  for  sowing  purposes.  Crushing-seed  is 
the  surplus  seed  of  the  flax  plant  which  is  exported 
for  making  oil,  &c.,  as  there  is  no  demand  for  it  as 
sowing-seed.  The  seed  is  sown  in  April,  May,  and 
early  in  June.  It  is  sown  earlier  in  the  south  and 
south-east  than  in  the  centre,  west,  and  north,  but 
much  depends  upon  whether  the  seasons  are  early  or 
late.  The  harvest  begins  as  early  as  July,  and  as 
late  as  the  months  of  August  and  September,  earlier 
in  the  south  and  later  in  the  north.  The  number  of 
bushels  of  flax  seed  raised  per  acre  depends  upon  the 
object  to  be  attained  ; when  the  seed  is  the  object,  a 
much  less  quantity  is  sown  per  acre,  and  when  the 
fibre  is  desired,  a much  larger  quantity  is  sown.  In 
the  south  and  east  of  Russia  a little  over  half  a bushel 
is  sown,  and  the  yield  is  about  ten  bushels.  In  those 
parts  of  central  Russia,  where  the  fibre  is  not  utilised, 
a little  over  four-fifths  of  a bushel  is  sown,  and  the 
yield  is  about  ten  bushels.  In  western  Russia  and 
those  parts  of  central  Russia  where  the  fibre  is 
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utilised,  one  to  one  and  a half  bushels  per  acre 
are  sown,  and  about  five  bushels  is  the  yield.  In 
northern  Russia,  where  the  fibre  is  the  chief  con- 
sideration, nearly  three  bushels  per  acre  are  sown, 
which  gives  about  six  bushels  of  seed,  and  from  300 
to  600  pounds  of  fibre.  Flax  seed  is  usually  sown  by 
hand ; and  the  land  should  be  carefully  prepared,  and 
be  of  good  quality.  The  ploughing  should  not  be 
less  than  nine  inches  in  depth,  and  the  land  should 
be  as  free  as  possible  from  weeds,  and  thoroughly 
prepared  beforehand  for  the  reception  of  the  seed ; 
after  the  sowing,  the  seed  is  covered  by  passing  a 
harrow  once  or  twice  over  the  ground.  The  cultiva- 
tion of  flax,  whether  for  seed  or  fibre,  requires  for  its 
proper  development  a rich  black  loam,  having  a clay 
subsoil.  Good  crops,  however,  are  grown  where  the 
subsoil  is  gravel  or  gray  sand.  The  working  up  of 
the  flax  fibre  is  carried  out  by  the  so-called  flax  break- 
ing or  flax  swinging,  and,  further,  by  flax-spinning 
and  linen-weaving  factories.  The  total  number  of 
flax-swinging  factories  is  59,  of  flax-spinning  factories 
-2®,  and  of  linen-weaving  factories  88.  These  factories 
-produce  annually  goods  valued  at  over  4,000,000 
-sterling,  which  are  made  entirely  from  the  flax  fibre. 
Much  linen  and  thread  is  made  annually  by  the 
peasantry  at  their  homes,  the  value  of  which  cannot 
foe  obtained.  Linseed,  to  the  value  of  over  1,000,000 
-sterling,  is  consumed  annually  in  Russia,  a very  small 
-quantity  being  exported.  Oil-cake,  the  product  of 
iflax  seed,  is  exported  to  the  value  of  about  ^520,000 
•annually. 


HEMP  CULTIVATION  IN  THE  PHILIP- 
PINE ISLANDS. 

Her  Majesty’s  Consul  at  Manila  in  his  last  report 
•says,  that  the  Manila  hemp  plant,  which  is  very 
similar  to  the  banana  or  plantain,  thrives  best  in  soil 
composed  of  decayed  vegetable  matter,  the  principal 
districts  in  the  Philippine  Islands  in  which  it  is  culti- 
vated being  reclaimed  forest  land.  The  yield  is  more 
•abundant  on  hilly  land  than  on  low  lying  flat  ground, 
and  the  volcanic  nature  of  the  soil  of  the  islands  seems 
to  be  particularly  adapted  to  the  growth  of  the  plant 
The  production  is  chiefly  in  the  southern  districts, 
where  the  rainfall  is  greater  than  in  the  vicinity  of 
Manila.  The  trees  suffer  severely  from  excessive 
heat  and  drought.  The  custom  in  the  Philippines  is 
after  clearing  the  land  thoroughly  to  plant  small 
plants  of  about  three  feet  high,  leaving  a space  of 
from  two  to  three  yards  between  each,  the  young 
shoots  which  spring  up  later  on  around  the  parent 
stem  filling  up  the  intervening  space.  The  ground  is 
carefully  cleaned  and  weeded  at  least  twice  a year. 
The  cost  of  stems  suitable  for  planting  is  about  one 
shilling  and  sixpence  a hundred  at  their  native 
plantation.  As  a rule  it  takes  about  three  years  to 
produce  a full  crop,  but  in  a favourable  soil  a crop  of 
about  one-third  the  full  production  would  be  avail- 


able in  about  two  years  after  planting,  the  second 
crop  the  following  year  would  yield  about  two-thirds, 
and  by  the  fourth  year  a full  crop  would  be  obtained. 
The  trees  are  ready  for  cutting  when  the  first 
shoots  begin  to  be  thrown  out.  When  the  trees  have 
matured  and  are  ready  for  cutting,  they  are  cut  down 
about  a foot  from  the  ground,  and  layers  are  stripped 
off  the  trunk.  These  layers  are  then  cut  into  strips 
about  three  inches  in  width.  The  strips  are  then 
drawn  between  a blunt  knife  and  a board,  to  re- 
move the  vegetable  matter  from  the  fibre,  which 
latter  is  placed  in  the  sun  to  dry.  As  soon  as  it  is 
thoroughly  dried,  it  is  ready  for  the  market.  The 
appearance  and  consequent  value  of  the  fibre  de- 
pends mainly  upon  the  care  bestowed  in  drying  it, 
as  should  it  be  exposed  to  rain  and  not  completely 
dried,  it  becomes  discoloured,  assumes  a brownish 
tint,  and  loses  its  strength  to  a considerable  extent. 
The  outside  layer  produces  a reddish-coloured  fibre, 
which  is  quite  sound,  and  easily  distinguishable  from 
spoiled  hemp,  but  fetches  a lower  price  in  the 
market.  The  cost  of  preparing  and  planting  a 
quinon  (about  seven  acres)  and  keeping  it  clean  up 
to  the  time  of  the  first  crop,  is  estimated  at  from  two 
to  three  hundred  dollars,  not  including  the  first  cost 
of  the  land ; and  afterwards  an  annual  outlay  of 
about  sixty  dollars  would  be  required  to  keep  the 
soil  free  from  weeds,  See.  The  extent  of  land  men- 
tioned, after  the  plantation  is  three  years  old,  would 
produce  from  sixteen  to  twenty  bales  per  annum, 
according  to  the  quality  of  the  soil.  Consul  Gollan 
says  that  almost  without  exception,  landowners  who 
devote  themselves  to  the  production  of  hemp  in 
the  Philippine  Islands  are  European  Spaniards,  or 
natives  of  those  islands,  and  a foreigner  would  have 
considerable  difficulty  in  establishing  himself,  and 
would  meet  with  many  obstacles  before  he  found 
himself  in  touch  with  his  surroundings.  Foreigners 
can  only  own  land  in  the  Philippine  Islands  under 
the  following  conditions,  which  are  strictly  en- 
forced : — (1)  That  they  reside  in  the  Philippine 
Islands,  and  are  duly  registered  in  the  books  of  their 
respective  consulates,  and  of  the  government.  (2.) 
That  their  lands  be  sold,  should  they  leave  these 
islands  and  establish  their  domicile  elsewhere.  (3.) 
That,  in  the  event  of  the  death  of  a landed  proprietor, 
his  heirs  be  compelled  to  reside  within  the  territory 
of  the  Philippine  Islands,  or  sell  the  property.  The 
acquisition  of  land  by  foreign  companies  or  associa- 
tions is  absolutely  prohibited.  The  cost  of  native 
labour  is  about  20  or  25  cents  a day;  but  the 
principle  upon  which  the  hemp  plantations  are 
worked  is,  that  the  labourer  gets  one  half  of  the 
result  of  his  work,  the  other  half  going  to  the  pro- 
prietor. A labourer,  under  pressure,  can  clean  about 
20  pounds  of  hemp  a day ; but,  as  a rule,  the  quantity 
cleaned  by  one  man,  working  steadily  day  day, 
averages  about  12  pounds.  Many  unsuccessful 
attempts  have  been  made  to  improve  upon  the  primi- 
tive knife  and  board,  which  are,  up  to  the  present, 
the  only  means  used  for  cleaning  the  fibre.  The 
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great  fault  of  the  new  inventions  has  been  the  weight 
of  the  machine,  and  the  additional  liability  to  break 
the  fibre.  A necessary  requirement  for  any  new 
machine  which  would  replace  the  present  method  is, 
that  it  should  be  light  enough  to  be  easily  carried 
about  by  the  workmen  from  place  to  place  on  the 
plantation.  The  exports  of  hemp  from  the  Philippine 
Islands,  in  1890,  amounted  to  506,155  bales,  or 
63,270  tons,  which,  at  ^34  10s.  per  ton,  the  average 
price  for  the  year,  realised  about  ^2,150,000. 


Correspondence. 


ELECTRICITY  IN  RELATION  TO  THE 
HUMAN  BODY. 

Will  you  allow  me  to  make  a very  slight  correction 
as  to  a matter  of  fact  in  the  very  interesting  paper 
on  “Electricity  in  Relation  to  the  Human  Body,”  in 
the  Journal  for  March,  as  Dr.  Harries  is  mistaken 
in  supposing  that  he  was  the  first  to  discover  what 
has  been  called  “electric  osmosis ” ? 

If  he  will  refer  to  the  catalogue  of  the  Paris 
Exhibition  of  1889  (cl.  xiv.  letter  E.  Belgian),  he 
will  find,  among  the  instruments  exhibited  by  the 
Belgian  Medical  Commisson,  one  sent  by  my  friend, 
Professor  d’Odiardi,  through  Professor  Von  Corput, 
Dean  of  the  Medical  Faculty  at  Brussels. 

That  instrument  (there  described  as  “d’Odiardi’s 
electrode  ”)  is  one  of  several  which  had  long  been 
employed  by  my  friend  for  producing  the  very  results 
obtained  by  Dr.  Harries  in  the  autumn  of  1889 — 
probably  after  the  close  of  the  Exhibition.  A sealed 
letter,  describing  the  process,  was  deposited  with  the 
President  of  the  Faculty  of  Medicine  at  Brussels 
before  the  opening  of  the  Exhibition.  The  instru- 
ment was  also  explained  to  the  Belgian  Medical 
Commission  and  to  the  Paris  International  Medical 
Jury,  and  accepted  by  both.  Experiments  had 
been  made  in  Brussels  even  before  that  time.  Spec, 
tral  analysis  was  also  employed  lor  verification  of  the 
results.  No  experiments  could  be  made  at  the  Ex- 
hibition, so  Professor  d’Odiardi  applied  to  Mr. 
Edison  (with  whom  he  had  been  in  communication 
for  two  years)  and  asked  him  to  verify  his  discoveries. 
This  is  proved  by  Mr.  Edison’s  own  testimony  as 
given  in  the  New  York  Morning  Journal  of  April 
26th,  which  appears  to  have  “ interviewed  ” Mr. 
Edison  on  the  subject,  and  gives  the  following  ac- 
count of  the  interview: — “A  visit  to  Mr.  Edison’s 
laboratory  at  Llewellyn- park,  New  Jersey,  elicited 
the  fact  that  the  wizard  had  been  in  recent  communi- 
cation* with  Professor  d’Odiardi,  and  had  aided  the 
latter  in  a modest  way  only.  Mr.  Edison  says  that 
his  experiments  were  of  a purely  chemical-electric 
character,  and  were  not  tried  on  diseased  parts  of  any 
human  body.  The  experiments  with  Professor 
d’Odiardi’s  new  machines  merely  demonstrated  that 

• This  is  a mistake  ; it  is  about  a year  since  the  Professor 
had  any  communication  with  Mr.  Edison  himself. 


he  had  devised  a more  effective  and  easier  method  of 
reaching  diseased  parts  through  electrical  osmosis.” 
Physicians  who  had  no  opportunity  of  seeing  the 
instruments  exhibited  in  Paris  may  remember  a pam- 
phlet printed  by  Mallett  and  Co.  (68,  Wardour- 
street),  and  sent  at  the  beginning  of  1888  to  the 
London  hospitals,  and  to  several  London  specialists, 
in  which  the  same  principle  is  fully  described  (p.  9 — 
“Professor  d’Odiardi’s  electric  treatment  for  deep 
penetration  and  subcutaneous  absorption  of  medicinal 
substances  ”). 

Being  personally  aware  of  the  fact  that  Professor 
d’Odiardi  had  undoubtedly  applied  by  means  of  in- 
struments invented  by  himself,  the  law  of  electric 
osmosis  for  subcutaneous  penetration  of  medicinal 
substances  long  before  1889,  I feel  sure  you  will 
allow  me  to  put  the  facts  in  a proper  light.  Thank- 
ing you  in  anticipation,  and  with  many  apologies  for 
trespassing  so  seriously  on  your  time  and  space, 

I am,  &c., 

J.  S.  Pennington, 

Madras  Civil  Service  (Retired  . 

23,  Trebovir-road,  n May,  1891. 


PETROLEUM  IN  STEAM  BOILERS. 

In  the  Journal  of  8th  May,  Professor  Unwin  gives 
the  results  of  his  trial  of  a petroleum  burner  in  a 
steam  boiler,  and  then  condemns  useless  experiments 
made  without  exact  measurements.  Thus  far  we 
fully  agree.  However,  I am  of  opinion  that  he  is 
mistaken  in  supposing  that  the  figures  quoted  by  me 
for  the  evaporative  power  of  petroleum  refuse  were 
obtained  from  such  “ experiments  in  which  a boiler 
was  worked  one  day  with  coal,  and  another  day  with 
oil,”  as  in  the  trial  referred  to.  The  figures  given  by 
Mr.  Thomas  Urquhart  in  his  paper  before  the  Insti- 
tution of  Mechanical  Engineers  (see  Proceedings, 
January,  1889)  were  the  result  of  six  years’  actual 
experience  with  petroleum  refuse  in  locomotives 
specially  designed  for  the  purpose,  and  as  such  are 
not  to  be  ignored  when  considering  the  relative  value 
of  the  two  fuels — coal  and  oil— under  ordinary  work- 
ing conditions.  Professor  Kennedy  stated  that  he 
checked  the  figures  in  Table  XVII.  of  this  paper, 
and  as  to  the  practical  evaporation  of  14  lb.  of  water 
per  lb.  of  petroleum  refuse,  realised  at  the  effective 
pressure  of  8 J atmospheres,  “he  had  not  the  least 
doubt  the  figureshad  been  most  carefully  arrived  at.” 
(See  Proceedings,  pp.  69  and  79.)  Everyday  ex- 
perience proves  that  in  ordinary  locomotive  practice  on 
the  Grazi  and  Tsaritsin  Railway,  South-east  Russia, 
an  evaporation  is  obtained  of  12-25  lb.  of  water  per 
lb.  of  petroleum  refuse.  Now,  the  composition 
of  the  fuel  used  (Table  XVII.)  shows  that  this  result 
is  not  impossible.  Again  (Table  XU.),  the  average 
consumption  of  coal  in  eight-wheeled  coupled  loco- 
motives throughout  the  year  1882  was  79-08  lb.  per 
engine-mile,  as  compared  with  the  average  40-47  lb. 
of  petroleum  refuse  per  engine-mile  during  the  year 
1887.  Also,  in  special  trials  of  the  eight-wheeled 
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engines  made  on  69  miles’  length  of  line,  “ the  coal, 
burning  engine  ran  six  double  journeys,  and  the 
petroleum  engine  twenty-four,  with  the  result,  per 
ton-mile,  that  45  tons  of  petroleum  refuse  were 
equivalent  to  100  tons  of  anthracite,  being  a reduc- 
tion of  55  per  cent,  in  weight  of  fuel  per  ton-mile. 
These  comparisons  were  made  with  the  greatest  care 
possible,  with  engines  in  first-class  order,”  &c. 
(p.  40,  Table  XIII.). 

A careful  study  of  this  paper  will,  I hope,  con- 
vince Professor  Unwin  that  the  results  are  not  of  the 
kind  he  describes  as  useless  and  misleading. 

Nor  are  the  figures  given  me  by  Mr.  James 
Holden,  Locomotive  Superintendent  of  the  Great 
Eastern  Railway,  merely  the  results  of  “ one-day  ” 
trials.  He  has  had  locomotive  engines  and  stationary 
boilers  specially  fitted  and  fired  with  a mixture  of 
coal-tar  and  green  oil  for  several  years,  and,  for  the 
sake  of  a rough  comparison,  he  has  noted  the  con- 
sumption found  in  practice,  and  in  similar  engines 
using  coal  in  the  ordinary  way. 

Want  of  time  prevented  a thorough  treatment  of 
this  part  of  my  subject,  and  I was  obliged  to  leave 
out  the  results  of  trials  carefully  made  by  United 
States  engineers  and  others,  confirming  the  conclu- 
sions I arrived  at. 

Further,  Professor  Unwin  is  well  aware  that  the 
amount  of  evaporation  should  not  be  taken  alone 
when  considering  the  relative  value  of  two  fuels  for 
common  use.  There  are  other  important  advantages 
attending  the  use  of  petroleum  as  fuel  instead  of  coal 
in  boilers,  especially  on  board  ship,  which  must  not  be 
overlooked.  Fires  are  completely  under  control,  and 
more  perfect  combustion  is  insured  when  fires  are 
forced,  without  hard  labour  being  imposed  on  the 
human  beings  called  stokers.  Firegrates  do  not 
need  cleaning  of  clinker  so  often  as  when  coal  is 
used  as  in  torpedo-boats.  Boiler  tubes  do  not  need 
sweeping  so  often.  The  carrying  capacity  of  a ship 
is  increased,  and  even  a large  man-of-war  is  able  to 
take  liquid  fuel  on  board  easily  and  quickly  at  sea 
without  loss — not  always  an  easy  task  with  coal. 
Besides,  the  absence  of  coal-dust,  ashes,  and  cinders, 
would  be  highly  appreciated  both  by  passengers  and 
machinery  in  high-speed  ocean  steamers  and  pleasure 
yachts. 

The  only  difficulty  is  in  getting  an  assured  supply 
of  liquid  fuel  at  a reasonable  price.  I would,  there- 
fore, again  point  out  the  desirability  of  developing 
the  oil  supplies  of  this  country  and  its  possessions  for 
the  common  good  of  the  nation. 

William  Robinson. 

May  ir,  1891. 


MEETINGS  OF  THE  SOCIETY. 
Foreign  and  Colonial  Section. 
Tuesday  afternoon,  at  Half-past  Four 
o’clock : — 

May  26.— C.  S.  Wilkinson,  F.G.S.,  “The 
Mineral  Resources  of  New  South  Wales.” 


Indian  Section. 

Thursday  afternoons,  at  Half-past  Four 
o’clock 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “The  Study  of  Indian 
History.”  The  Right  Hon.  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  18... Antiquaries  of  Ireland, Tholsel,  Kilkenny, 

2 p.m.  1.  Mr.  W.  F.  Wakeham,  “Primitive 
Churches  in  County  Dublin  prior  to  the  Anglo- 
Norman  Invasion.”  2.  Mr.  P.  M.  Egan,  “ Notes 
on  some  Antiquities  in  the  City  of  Kilkenny,”  to 
be  visited  after  the  Meeting.  3.  Rev.  W.  Healy, 
“ Notes  on  Kells.” 

Tuesday,  May  19  ...  Royal  Institution,  Albemarl e-street, 
W.,  3 p.m.  Mr.  William  Archer,  “ The  Betterton 
Period  of  Stage  History.”  (Lecture  I.) 

Pathological,  20,  Hanover-square,  W.,  8^  p.m. 
Annual  Meeting. 

Wednesday,  May  20  ...  Meteorological,  25,  Great  George- 
street,  S.W.,  7 p.m.  1.  Mr  William  H.  Dines, 
“ The  Vertical  Circulation  of  the  Atmosphere  in 
relation  to  the  formation  of  Storms.”  2.  Mr.  A. 
W.  Clayden,  “ Brocken  Spectres  in  a London 
Eog.”  3.  Mr.  H.  Coupland  Taylor,  “An  Account 
of  the  * Leste,’  or  Hot  Wind  of  Madeira.”  4.  Mr. 
Shelford  Bidwell,  “ The  Effect  of  an  Electrical 
Discharge  upon  the  condensation  of  Steam.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m.  1. 
Mr.  E.  M.  Nelson,  “Illuminating  Apparatus.” 
2.  Mr.  T.  B.  Rossiter,  “A  New  Cysticercus  and 
the  Toenia  produced  from  it.” 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8p.m. 
Annual  Meeting. 

Archaeological  Association,  32,  Sackville-street,  W., 
8 p.m. 

Guild  and  School  of  Handicraft,  Essex-house,  Mile 
End-road,  E.,  8 p.m.  Mr.  G.  Thompson,  “ The 
Industrial  Partnership  of  Woodhouse  Mills.” 

Inventors’  Institute,  27,  Chancery-lane,  W.C.,  8 
p.m. 

Thursday,  May  21... Chemical,  Burlington-house,  W.,  8 p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Con- 
duit-street, W.,  8 p.m.,  Mr.  R.  Phene  Spiers, 
“ The  Origin  of  some  Architectural  Forms.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  A.  C.  Mackenzie,  “The  Orchestra  Considered 
in  Connection  with  the  Development  of  the  Over- 
ture.” (Lecture  1.) 

Electrical  Engineers,  25,  Great  George-street, 
S.W.,  8 p m. 

Historical,  11,  Chandos-street,  W.,  8J  p.m. 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  May  22... United  Service  Institute,  Whitehall-yard,  3 
p.m.  Captain  Charles  Johnstone,  “ Masts  and 
Sails  as  a Means  of  Training.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting.  Prof.  J.  A.  Ewing,  “The  Mole- 
cular Process  in  Magnetic  Inductions.” 

Clinical,  20,  Hanover-square,  W.,  8J  p.m. 

Physical,  Science  Schools,  South  Kensington,  S.  W. 

Saturday,  May  23. ..Botanic,  Inner  Circle,  Regent’s-park. 
N.W.,  3!  p.m. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Mr.  H.  Graham  Harris,  “ The  Artificial  Production 
of  Cold.” 
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No.  2,009.  Vol.  XXX]  X. 

♦ 

FRIDAY,  MAY  22,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John~street,  Adelpht,  London,  JV.C. 


NOTICES. 

♦ 

CON  VERSA  ZIONE. 

The  Society’s  Conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  17th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


Proceedings  of  the  Society. 


INDIAN  SECIION. 

Thursday,  April  30th,  1891  : The  Right 
Hon.  Sir  Mountstuart  Grant-Duff, 
G.C.S.I.,  C.I.E.,  in  the  chair. 

The  paper  read  was — 

THE  PERIAR  IRRIGATION  PROJECT, 
MADRAS  PRESIDENCY. 

By  Colonel  J.  O.  Hasted,  R E. 

Irrigation  works  in  India  are  now  rather  a 
drug  in  the  market,  and  the  name  conveys  to 
most  people  the  idea  of  a weir  across  a river 
and  a network  of  channels  to  convey  water  to 
flat  uninteresting  rice-fields.  The  Periar  pro- 
ject is,  however,  an  irrigation  work  of  such  a 


very  different  character  from  this,  that  some 
description  of  it  may  prove  of  interest  both  to 
engineers  and  to  others  who  are  interested  in 
the  development  of  India. 

The  first  questions  that  would  be  asked  by 
anyone  seeing  the  title  of  this  paper  are  — 
Where  is  the  Periar  ? and  what  is  the  pro- 
ject ? The  Periar,  or  Peria  aur,  means  in 
the  native  language  “great  river,”  not  as  the 
large  river  of  India,  but  rather  large  in  com- 
parison with  others  in  the  neighbourhood,  and 
is  a river  which  takes  its  rise  in  the  western 
ghauts  in  the  tenth  degree  of  North  lati- 
tude, near  the  boundary  between  the  Tinne- 
velly  district,  the  most  southerly  in  India,  and 
the  Travancore  State,  and  its  course  is  gener- 
ally north-east  in  the  mountains,  until  some 
sixty  or  seventy  miles  below  it  emerges  from 
the  ghauts  in  Travancore  and  takes  an  almost 
direct  course  to  the  Indian  Ocean,  into  which 
it  finds  its  way  some  miles  above  Cochin  on 
the  west  coast.  The  project  is  to  construct  a 
large  dam  across  the  river  valley,  so  as  to  form 
a lake,  from  which  water  will  be  taken  by 
means  of  a tunnel  through  the  mountain-top, 
and  dropped  down  the  eastern  face  of  the 
ghauts  into  the  Vyravanaur,  which  falls  into 
the  Sooroolyaur,  a tributary  of  the  Vigay, 
which  rivers  will  carry  it  about  sixty  miles  to 
a point  some  twenty  miles  west  of  Madura, 
where  it  will  be  distributed  by  artificial  chan- 
nels over  the  country. 

The  action  of  the  monsoons  in  India  is  well 
known.  The  south-west  monsoon,  leaving  the 
east  coast  of  Africa  as  a strong  dry  wind, 
picks  up  moisture  in  its  passage  across  the 
Indian  ocean,  and  arrives  on  the  w’est  coast 
with  a mass  of  heavily  laden  clouds,  which 
discharge  their  contents  as  they  reach  the 
land,  until  their  course  is  arrested  by  the 
barrier  of  the  western  ghauts,  here  ranging 
up  to  about  8,000  feet  above  the  sea  level. 
The  fierce  scuth-west  wind  still  hurries  on, 
but  all  the  moisture  is  caught  by  the  moun- 
tains, and  it  blows  over  the  parched  plains  of 
the  southern  districts  of  India  beyond,  as  a 
strong  hot  wind. 

I have  often  stood  on  the  plains  of  Tinnevelly, 
at  some  miles  distance  from  the  western 
ghauts,  and  watched  the  black  clouds  blowing 
up  to  the  very  verge  of  the  mountains,  and 
then  they  seem  to  turn  to  the  south  and  work 
their  way  along  the  ghauts,  while  all  the 
country  round  me  was  languishing  under  a 
burning  sun,  and  almost  a hurricane  of  dry 
hot  wind.  The  milder  north-east  monsoon  in 
the  same  way  comes  moisture-laden  to  the 
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east  coast,  and  then  these  parched  southern 
districts  come  in  for  their  share,  sometimes  a 
scanty  supply,  but  sometimes  a more  than 
abundant  downpour,  which  breaches  the 
reservoirs  and  river  banks,  and  causes  loss 
of  property  and  even  life;  enough,  however 
of  moisture  is  left  in  the  monsoon  clouds  to 
reach  the  mountains,  which  are  the  great  back- 
bone of  the  peninsula,  and  the  hill  tops  again 
receive  a benefit. 

It  thus  happens  that  the  rivers  which  draw 
their  supply  from  the  mountains  so  bountifully 
watered  run  perennially,  and  the  Periar,  which 
we  are  now  dealing  with,  is  one  of  these  ; on 
the  east  of  the  ghauts,  there  is  one  only  that 
I know  of  which  has  water  all  the  year  round, 
the  Tambrapurni,  in  Tinnevelly,  the  others, 
though  subject  to  freshes  during  the  south- 
west monsoons,  have  too  long  a course  though 
a dry  and  arid  country  to  hold  out,  and  I have 
noticed  quite  a respectable  waterfall  down  the 
eastern  side  of  the  mountains  disappearing  in 
the  sand  of  the  river  bed  immediately  below, 
and  leaving  the  river  100  yards  off  to  all 
appearance  a dry  sandy  channel. 

The  country  on  either  side  of  the  ghauts 
waries  greatly  in  character:  Travancore  is  a 
hilly,  well-wooded  region,  abundantly  watered, 
'with  rivers  always  running  through  it ; and 
-Madura  is  an  almost  level,  arid  plain,  wooded 
in  parts,  and  broken  up  to  some  extent  by  low 
hills,  but  generally  flat,  the  surface  of  the 
country  being  studded  with  artificial  reservoirs, 
constructed  by  the  natives  before  the  days  of 
British  rule,  simple  banks  of  earth,  thrown  up 
across  some  depression  of  the  ground,  or, 
perhaps,  nearly  semicircular  on  the  sloping 
surface,  to  store  the  rainfall  of  the  north-east 
monsoon  for  a time,  and  enable  some  few  acres 
■to  be  cultivated  with  rice.  When  near  the 
river,  these  reservoirs  are  frequently  supplied 
by  an  artificial  channel  from  the  river,  the 
water  being  turned  into  it,  sometimes  by  a 
temporary  dam,  sometimes  by  a stone  dam 
built  across  the  river,  the  channel  head  being 
perhaps  furnished  with  a sluice,  to  enable  the 
supply  to  be  regulated,  in  which  case  the 
cultivation  is  more  certain  than  when  rainfall 
only  has  to  be  depended  on. 

The  yearly  rainfall  on  the  plains  of  Madura 
may  be  taken  to  be,  in  round  numbers,  from 
about  30  to  40  inches  ; while  that  at  Cochin,  on 
the  west  coast,  is  over  no  inches;  and  at 
Augustia  Mullay,  one  of  the  highest  peaks  in 
the  ghauts,  where  the  Travancore  Govern- 
ment once  had  an  observatory,  is  over  190 
inches.  In  the  Periar  valley,  where  the  works 


are  to  be  constrncted,  it  was  estimated  to  be 
about  125  inches. 

It  will  be  seen  from  the  map  that  the  sources 
of  the  Sooroolyaur  and  Vigay,  which  drain  to- 
wards the  east  coast,  are  so  near  the  Periar 
river  that  it  will  be  readily  understood  from 
what  has  been  said  that  the  poor,  scorched-up 
district  of  Madura  has  looked  with  longing 
eyes  on  the  superabundant  liquid  treasure 
rolling  down  to  the  sea  within  such  a short 
distance  of  it,  and  that  schemes  for  diverting 
parts  of  it  to  the  region  where  it  is  so  sorely 
needed  have  been  for  years  talked  of,  and  one 
or  two  of  the  minor  tributaries  of  the  Periar 
have  actually  been  diverted  to  the  Madura 
district.  So  long  ago  as  1808,  Captain  Cald- 
well, of  the  Madras  Engineers,  reported  on  a 
proposal  for  diverting  the  waters  of  the  Periar 
itself  into  the  Vigay  valley  ; nothing  came  of  it 
then,  and  though  the  subject  was  subsequently 
discussed  from  time  to  time,  it  was  not  till  1867 
that  it  was  bought  forward  by  Major  Ryves 
of  the  Madras  Engineers,  in  a really  practical 
form.  Major  Ryves ’s  proposal  was  to  dam  the 
Periar  by  an  earthen  dam  162  feet  in  height, 
and  to  divert  the  water  into  the  Vigay  valley 
by  a cutting  through  the  watershed,  the  maxi- 
mum depth  of  which  would  be  about  52  feet. 
There  not  being  at  the  time  sufficient  informa- 
tion to  allow  of  an  accurate  estimate  being 
framed,  investigations  were  ordered  which  were 
carried  out  from  1868  to  1871,  with  the  result 
that  in  1872  Mr.  R.  Smith,  a civil  engineer, 
submitted  the  first  complete  Periar  project. 
Mr.  Smith  proposed  a dam,  17 1 feet  in  height, 
by  what  is  called  the  “ silting”  process,  that 
is,  directing  streams  of  water  laden  with  clay 
to  the  site  of  the  dam,  and  ponding  it  until 
all  the  clay  is  deposited,  which  forms  an  ex- 
cellent water-tight  dam.  During  the  construc- 
tion of  the  dam  the  water  was  to  be  diverted 
through  a tunnel,  and  an  escape  for  surplus 
after  completion  of  the  dam  was  to  be  cut  in  a 
saddle  on  one  flank  of  the  dam.  The  dam  was 
to  form  a lake,  which  would  contain  6,815  mills 
of  cubic  feet  of  water,  and  the  water  was  to  be 
led  by  a tunnel,  7,000  feet  m length,  under  the 
watershed  ridge  into  the  Sooroolyaur  valley. 
Regulating  sluices  were  provided,  and  works 
for  the  distribution  of  the  water  in  the  country 
round  Madura.  This  also  came  to  nothing, 
the  construction  of  the  dam  by  the  silting  pro- 
cess being  objected  to,  and  the  subject  re- 
mained in  abeyance  till  1882,  when  Colonel 
Pennycuick,  who  had  been  engaged  on  the 
project  under  Major  Ryves,  and  had  studied  it 
for  years,  was  directed  to  revise  the  plans  and 


May  22,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


557 


estimates.  This  was  done  within  the  year, 
and  early  in  1883  the  project  in  its  present 
form  was  submitted  to  the  Government  of 
India,  and  finally  received  the  sanction  of  the 
Secretary  of  State,  in  September,  1884.  The 
work  was  commenced  late  in  1887,  and  is  now 
in  progress.  The  Periar  project  consists  of 
the  following  works  : — 

1.  The  construction  of  a dam,  155  feet  high, 
to  close  the  valley  of  the  Periar,  and  form  a 
reservoir,  8,000  acres  in  area,  which  will  con- 
tain 13,300  millions  of  cubic  feet  of  water,  of 
which  6,815  mills  are  available  for  irrigation. 

2.  The  construction  of  a tunnel,  6,650  feet 
long,  with  an  area  of  80  square  feet  through 
the  watershed  ridge  between  the  valley  of  the 
Periar  on  the  west,  and  the  valley  of  the 
Vigay  on  the  east,  for  the  purpose  of  draining 
off  the  water  from  the  reservoir,  with  the 
neceessary  sluices  and  subsidiary  works  for 
controlling  the  supply. 

3.  The  works  necessary  for  controlling  the 
supply  down  the  valley  of  the  Sooroolyaur  to 
the  Vigay,  and  for  keeping  this  supply  sepa- 
rate from  the  natural  supply  of  the  tributary. 

4.  The  works  necessary  for  the  regulation 
and  distribution  of  the  water  for  the  irrigation 
of  140,000  acres  of  land  in  the  Vigay  valley, 
Before  proceeding  to  describe  the  works,  it 
is  necessary,  in  order  to  realise  the  diffi- 
culties in  the  way  of  carrying  out  the 
works,  or  of  making  the  investigations  neces- 
sary to  enable  accurate  estimates  of  their 
cost  to  be  framed,  to  give  some  description  of 
the  locality.  The  nearest  station  on  the 
South  Indian  Railway  is  Ammayanaikenoor, 
25  miles  to  the  north  of  Madura.  From 
there  all  machinery  and  stores  must  be 
brought  by  road  to  Perriacolum,  at  the  foot 
of  the  Purney  Hills,  a distance  of  about 
27  miles,  and  from  thence  by  road  crossing 
four  large  unbridged  streams  up  the  valleys 
of  the  Vigay  and  Soorrolyaur,  about  50  miles 
to  Kuruvanuth  at  the  foot  of  the  ghaut 
road  leading  through  the  Periar  valley  into 
Travancore.  The  ghaut  road  leads  up  the  face 
of  the  mountains,  and  is  four  miles  long,  rising 
12,000  feet  with  a ruling  gradient  of  1 in  15  ; 
the  width  of  the  road  is  14  feet,  and  it  is  fit  for 
cart  traffic.  Crossing  the  gap  in  the  water- 
shed the  Periar  valley  is  entered,  lying  in  the 
bosom  of  the  hills  ; the  vegetation  is  tropical, 
the  bottoms  and  sides  of  the  ravines  being 
densely  covered  with  trees  and  creepers, 
and  the  hill  tops  with  a luxuriant  growth  of 
grass  ; the  scenery  is  lovely,  and  the  climate 
at  an  elevation  of  between  3,000  and  4,000  feet 


above  the  sea  is  pleasant  when  it  is  not  rain- 
ing, and  the  only  living  creatures  likely  to  be 
met  with  are  wild  beasts,  such  as  elephants, 
bisons,  and  an  occasional  tiger.  Some  of  these 
have  given  much  trouble  to  those  engaged  on 
the  work.  I have  heard  of  an  elephant  walking 
directly  through  an  officer’s  tent  in  the  middle 
of  the  night,  setting  his  foot,  by  the  way,  in  the 
middle  of  the  bed  from  which  the  luckless 
officer  had  just  bolted.  And  when  I visited 
the  place  with  the  late  Governor  of  Madras 
our  midnight  slumbers  were  disturbed  by  the 
trumpeting  of  an  elephant,  who  declined  to 
leave  the  place  in  spite  of  the  bonfires  kept  up 
all  night,  and  the  shouting  of  the  guard 
posted  to  protect  us  from  having  the  shed 
pulled  down  over  our  ears.  I remember  also 
a native  surveyor  flying  before  “ the  blue-eyed 
bison,”  as  he  described  it,  and  leaving  his 
instrument  to  its  tender  mercies.  These  in- 
truders will  doubtless  fly  before  the  snorting  of 
steam-engines  and  the  throbbing  of  machinery, 
but  a greater  trouble  is  the  deadly  jungle  fever 
which  for  about  four  months  of  the  year,  from 
March  to  June,  renders  the  place  uninhabitable. 
The  situation  and  circumstances  of  the  locality 
therefore  make  the  construction  of  the  works 
a much  more  serious  undertaking  than  that  of 
a large  reservoir  in  the  Welsh  mountains. 

The  site  which  has,  after  much  research, 
been  selected  for  the  dam,  is  very  favourable, 
as  will  be  seen  from  the  section  marked  (d) 
on  the  wall,  diagram  the  width  of  the 
river  at  this  point  being  about  214  feet, 
and  the  extreme  length  of  the  dam  at  top, 
measured  along  the  parapet,  being  1,200  feet ; 
the  rock  which  forms  the  bed  of  the  river,  and 
is  on  the  hills  overlaid  by  a few  feet  of  stiff 
yellow  clay,  is  described  as  a hard  syenite  ; it  is 
difficult  to  work,  but  an  excellent  building 
material,  and  the  only  one,  excepting  timber 
(of  no  great  size)  and  sand,  procurable  on  the 
hills.  The  bed  of  the  river  at  this  point  is 
2,837  feet  above  mean  sea  level,  and  its  longi- 
tudinal fall  five  feet  a mile  ; the  area  drained 
by  it  is  estimated  to  be  300  square  miles.  The 
section  originally  proposed  for  the  dam  (to 
which  I will  refer  later  on)  is  shown  on  draw- 
ing on  the  wall  marked  (a).  The  thickness 
originally  proposed  was  12  feet  at  top  and 
115^  feet  at  the  lowest  part;  it  is  to  be 
constructed  throughout  of  concrete  com- 
posed of  25  parts,  by  measure,  of  hydraulic 
lime  (ground  but  not  slaked),  30  sand,  and 
100  of  broken  stone,  the  front  face  is  to  be 
plastered  with  plaster  composed  of  equal 
parts  of  lime  and  sand,  the  lime  will  be  ground. 
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the  stone  broken,  and  the  concrete  mixed  by 
machinery  driven  by  a turbine,  the  power  for 
working  which  will  be  obtained  from  the  river  ; 
the  concrete  will  be  conveyed  from  the  ma- 
chines to  the  point  where  it  is  required  for  use 
by  a wire  tramway,  and  rammed  by  a machine 
specially  invented  for  the  purpose. 

As  regards  the  material  of  which  the  dam  is 
ico  be  made,  I may  quote  from  Colonel  Penny- 
cuick’s  report.  He  says,  “ Most  modern  dams 
-of  any  magnitude  have  been  built  of  uncoursed 
rubble  masonry.  Concrete  is  nothing  more 
than  uncoursed  rubble  reduced  to  its  simplest 
form  ; as  regards  resistance  to  crushing  or  to 
percolation  the  value  of  the  two  materials  is 
identical,  unless  it  be  considered  as  a point  in 
favour  of  concrete,  that  it  must  be  solid,  while 
rubble  may,  if  the  supervision  be  defective, 
contain  void  spaces  not  filled  with  mortar. 
The  selection  between  the  two  depends 
entirely  on  their  relative  cost.  In  many  cases 
— probably  in  the  majority — the  cost  of  pre- 
paring the  stone,  and  of  mixing  and  laying  the 
concrete,  exceeds  that  of  building  the  rubble, 
the  quantities  of  materials  in  both  being 
practically  identical.  At  the  Periar,  however, 
skilled  labour  is  abnormally  expensive,  and 
difficult  to  procure  in  large  quantities  ; while 
the  facilities  for  the  use  of  labour  - saving 
machinery,  which  can  be  largely  used  in  the 
manufacture  of  concrete,  are  immensely 
great.”  The  lime  to  be  used  is  procurable  at 
no  great  distance  from  the  foot  of  the  ghaut 
road,  and,  by  analysis,  is  found  to  be  an  emi- 
nently hydraulic  lime,  approaching  the  limit 
of  an  hydraulic  concrete : the  composition 
differs  very  slightly  from  that  of  the  well  known 
•“Theil  ” lime,  with  which  all  the  large  dams 
in  the  neighbourhood  of  St.  Etienne  have  been 
built,  and  which  has  also  been  used  in  the 
•concrete  blocks  for  the  Suez  and  Port  Said 
harbour  works. 

Now,  as  to  the  section  of  the  dam.  The 
principles  on  which  the  pressures  on  the  rear 
slope  are  calculated  are  explained  in  a note 
by  Colonel  Pennycuick,  which  is  too  long  (and 
indeed  hardly  within  the  scope  of  this  paper) 
to  reproduce.  In  this  note  he  discusses  the 
method  adopted  by  M.  Bouvier,  a French 
engineer,  of  ascertaing  the  pressure  on  the 
material,  and  gives  reasons  for  differing  with 
him.  Plan  A on  the  wall  shows  in  plain,  black 
lines  the  section  proposed  by  Colonel  Penny- 
cuick, and,  in  dotted  lines,  that  which  it  should 
be,  calculated  by  M.  Bouvier’s  method.  Colonel 
Pennycuick  estimated  that  a limit  of  pressure 
of  18,000  lbs.  on  the  square  foot  might  be 


adopted ; and  his  section  fulfilled  the  following 
conditions  : — 1 . That  the  lines  of  pressure  shall 
always  fall  within  the  middle  third  of  the  dam. 
2.  That  the  pressure  on  neither  face  shall 
exceed  18,000  lbs.  on  the  square  foot.  With  the 
reservoir  entirely  empty  there  will  be  a trifling 
excess  of  pressure  on  the  front  face  ; but  this 
case  will  not  occur  in  practice,  as  the  water 
level  will  never  fall  below  113  feet  above  the 
river  bed,  and  the  conditions  would  be  ful- 
filled even  if  it  were  28  feet  lower  than  this. 
During  construction  the  water  level  will  be 
raised  to  90  or  100  feet  before  the  upper  30 
feet  of  the  dam  is  built. 

When  the  design  of  the  dam  was  examined 
by  the  professional  advisers  of  the  Govern- 
ments of  Madras  and  India,  it  was  suggested 
that  Sir  Guilford  Moles  worth,  then  consulting 
engineer  to  the  Government  of  India,  who  was 
known  to  have  studied  the  subject  of  masonry 
dams,  and  had  published  some  approximate 
formulae  for  calculating  their  dimensions, 
should  be  asked  to  discuss  Colonel  Penny- 
cuick’s note.  A very  interesting  paper 
was  written  by  Sir  Guilford  in  compliance 
with  this  suggestion,  from  which  I can  only 
quote  the  following  general  conclusions  : — 
“ On  investigating  the  question  I find  that  the 
two  methods  of  M.  Bouvier  and  Major  Penny- 
cuick respectively  do  not  differ  in  their  results 
to  any  appreciable  extent  until  a certain  point 
is  reached  near  the  base  of  the  dam.  In  fact, 
for  a dam  of  unlimited  height,  the  results 
obtained  by  either  method  are  practically  iden- 
tical ; or,  as  Major  Pennycuick  observes,  so 
long  as  this  point  is  above  the  foot  of  the  front 
slope  it  matters  very  little,  except  for  principle, 
which  method  is  employed.  Even  beyond  this 
point,  in  the  case  of  the  Periar  dam,  the  results 
of  the  two  methods  differ  to  the  extent  of  one- 
half  per  cent,  of  the  total  quantity  of  masonry 
in  the  dam,  M.  Bouvier’s  results  being  on  the 
side  of  safety.  If  Major  Pennycuick  be  right 
in  his  theory,  his  section  will,  according  to  his 
estimate,  effect  a saving  of  one-half  per  cent, 
in  the  masonry.  If,  on  the  other  hand,  he 
should  be  wrong,  the  adoption  of  his  section 
will  add  about  25  per  cent,  to  the  maximum 
pressure  at  a very  critical  part  of  the  dam ; 
and  under  the  conditions  of  uncertainty  of  the 
whole  problem,  I cannot  recommend  the 
Government  to  risk  so  serious  an  increase  as 
25  per  cent,  in  the  pressure  for  the  sake  of 
saving  one-half  per  cent,  in  the  quantity  of 
masonry.”  The  Government  therefore  ap- 
proved of  the  dam  being  constructed  in  accord- 
ance with  M.  Bouvier’s  section.  Subse- 
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quently,  Colonel  Pennycuick  pointed  out  that 
while  this  section  gave  a somewhat  greater 
thickness  in  the  lower  part  of  the  dam,  it  also 
gave  a somewhat  less  thickness  from  30  to  60 
feet  from  the  bottom,  and  while  perfectly 
willing  to  accept  it  where  the  alteration  is  on 
the  safe  side,  he  did  not  think  it  would  be 
desirable  to  do  so  where  the  change  is  the 
other  way.  He  proposed  therefore  to  retain 
the  original  section  where  it  is  greater  than 
that  given  by  M.  Bouvier,  merely  adopting  the 
latter  where  it  causes  an  increase  in  the  thick- 
ness. The  Government  consented  to  this,  and 
the  section  finally  adopted  is  therefore  shown 
by  the  outer  lines  on  plan  on  the  wall  (a),  and 
gives  the  following  dimensions  to  the  dam  : 
thickness  of  the  dam  at  bottom  129I  feet,  at 
fop  1 2 feet,  height  155  feet,  with  parapet  4 feet 
wide  and  5 feet  high. 

Waste  weirs,  or  escapes  will  be  formed  on 
saddles  of  the  hills  on  right  and  left  flanks  of 
the  dam,  see  plans  on  the  wall  (c  and  d).  That 
on  the  right  bank  has  solid  rock  at  a minimum 
level  of  154  feet  above  the  river  bed,  and  will 
be  cut  down  for  a length  of  420  feet  to  a level 
of  144  feet,  or  11  feet  below  the  crest  of  the 
dam.  On  the  left  bank  the  solid  rock  is  at  a 
level  of  104  feet,  and  the  saddle  will  be  built 
across  with  material  similar  to  that  of  the 
main  dam  to  a level  of  144  feet.  The  wall 
thus  formed  will  have  a length  on  its  crest  of 
403  feet,  and  a further  length  of  97  feet  will 
be  obtained  by  cutting  away  the  rock  at  both 
ends,  giving  a total  length  of  500  feet.  At  a 
distance  of  60  feet  from  this  escape  wall  a 
second  wall  will  be  built  10  feet  in  height,  with 
its  crest  30  feet  below  that  of  the  first  wall,  to 
form  a water  cushion,  see  plan  on  the  wall  (b). 
The  two  escapes  will  have  an  aggregate 
length  of  920  feet.  The  assumed  maximum 
water  level  is  155  feet,  but  after  observations  of 
discharges  of  the  river  for  four  seasons,  during 
which  time  a great  flood  occurred,  when  the 
discharge  of  the  river  was  calculated  at  over 
500  mills  of  cubit  feet  per  hour,  elaborate 
tables  were  drawn  up  giving  this  result,  that 
at  a level  of  153  * 15  feet,  the  discharge  over 
the  waste  weir  being  31 1 mills  of  cubic  feet 
an  hour,  the  reservoir,  if  there  were  no  other 
means  of  escape  for  the  water,  would  have 
ceased  to  rise.  Now  as  the  lake  between  153 
and  *55  feet  can  store  over  800  mills  of  cubic 
feet,  and  the  discharge  of  the  weirs,  which 
together  are  more  than  four  times  the  width  of 
the  river,  will  very  much  increase  in  this  two 
feet,  while  the  tunnel  for  supplying  water  to 
the  Vigay  will  also  be  draining  off  water, 


the  provision  for  disposing  of  flood  water 
seems  to  be  ample. 

For  the  disposal  of  the  river  water  during 
the  construction  of  the  dam,  it  was  first  pro- 
posed to  construct  a tunnel,  to  be  partly 
through  the  rock,  on  one  side  of  the  river,  and 
partly  under  the  dam,  the  discharge  being 
regulated  by  gates,  of  the  nature  of  equilibrium 
valves  ; but  very  strong  objections  were  raised 
to  any  opening  under  the  dam;  and  plans 
were  then  made  for  iron  syphons,  to  be  raised 
as  the  dam  was  constructed.  These,  however, 
are  cumbrous  ; and  arrangements  have  now 
been  made  for  passing  the  water  over  the 
dam  itself  during  construction. 

The  rock  excavated  in  forming  the  waste 
weirs  will  be  made  use  of  for  the  concrete  ; but, 
as  above  stated,  all  the  other  materials  required 
for  the  dam,  as  also  the  machinery,  must  be 
brought  up  from  the  low  country.  From  the 
lime  quarries,  which  are  situated  at  a distance 
of  three  or  four  miles  from  the  foot  of  the 
ghaut,  the  limestone  was  intended  to  be 
brought  by  a traction  engine  ; but,  later  on,  it 
was  determined  to  use  a wire  tramway.  From 
the  foot  of  the  ghaut  a wire  tramway  will  be 
run  to  the  top.  The  length  of  the  ghaut  road 
is  just  over  four  miles  ; and  the  distance  from 
top  to  bottom,  as  the  crow  flies,  is  10,400 
feet ; and,  as  the  tramway  can  be  laid  very 
nearly  in  a straight  line,  a length  of  12,000 
feet  is  provided,  which  will  give  a rise  of, 
approximately,  1 in  10.  The  limestone  and 
small  articles  of  stores  and  machinery,  weigh- 
ing up  to  3 cwt.,  will  be  carried  by  the  tram- 
way, the  power  being  provided  by  a turbine, 
which  will  be  required  for  boring  the  tunnel ; 
heavier  articles  must  be  sent  up  the  ghaut  road 
in  carts.  From  the  top  of  the  ghaut  to  the  site  of 
the  dam,  it  was  at  first  proposed  to  make  a 
road  for  traction  engines,  and  a very  favourable 
trace  was  found  for  it,  the  steepest  gradient 
being  1 in  600,  and  the  length  a little  over  7^ 
miles,  but  on  commencing  the  works  it  was 
found  that  by  making  use  of  a small  stream 
close  to  the  top  of  the  ghaut  it  would  be  possi- 
ble to  make  a navigable  water-course  to  the 
site  of  the  dam,  and  a series  of  small  locks 
were  proposed,  which,  when  the  scheme  was 
worked  out,  was  altered  to  two  locks  and  four 
dams,  arrangements  being  made  for  transfer- 
ring the  material  over  these  dams. 

Residences  for  the  staff  and  workpeople,  and 
sheds  for  the  machinery,  have  been  provided 
for,  and  these  will  complete  all  the  work  to  be 
done  in  the  Periar  valley,  with  the  exception 
of  the  cutting  leading  to  the  tunnel  through 
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the  ridge,  and  the  part  of  tunnel  itself,  about 
350  feet,  which  it  is  convenient  to  bore  from  the 
upper  end.  The  remainder  of  the  tunnel  will 
be  bored  from  the  lower  end,  which  opens  on 
the  face  of  the  hills  not  far  from  the  ghaut 
road,  and  from  which  the  water  will  find  its 
way  down  a stream  into  the  bed  of  the  Vyra- 
vanaur.  The  cutting  will  start  in  the  Mulia- 
panjan  valley,  with  bed  at  1 13  feet  above  Periar 
bed  at  site  of  dam,  or  42  feet  below  top  of  dam, 
and  run  northward  with  a fall  of  1 in  440,  being 
21  feet  wide.  When  the  depth  of  the  cutting 
(in  rock)  reaches  30  feet,  which  will  be  at  a dis- 
tance of  5,4cx>feet  from  its  starting  point,  the 
tunnel  will  commence,  with  an  area  of  80 
square  feet  and  fall  of  1 in  75.  At  the 
lower  end  of  the  tunnel  there  will  be  a 
cutting  of  160  feet  in  length  to  bring  the 
water  out  to  the  stream  on  the  ghaut.  In 
boring  the  tunnel  a heading  of  42  square  feet 
will  be  first  driven,  and  this  will  be  enlarged  to 
the  full  area,  the  estimate  allowing  for  84 
square  feet  to  provide  for  irregularities  in  the 
excavations.  The  boring  for  this  heading  will 
be  done  by  drills  driven  by  compressed  air,  the 
power  being  obtained  from  a turbine,  which 
also  will  work  the  wire  tramway  up  the  ghaut. 
About  40  horse-power  for  14  hours  will  be 
wanted  for  working  the  compressors,  and  25 
horse-power  for  10  hours  for  driving  the  wire 
tramway,  and  as  a head  of  60  feet  can  easily  be 
obtained,  the  quantity  of  water  required,  8 
cubic  feet  per  second,  will  generally  be  avail- 
able, but  should  it  fail  in  dry  seasons,  arrange- 
ments will  be  made  for  providing  steam  power 
to  take  its  place. 

From  the  mouth  of  the  tunnel  the  Periar 
water  will  pass  by  the  Vyravanaur  into  the 
Sooroolyaur,  being  about  46  miles,  and  thence 
40  miles  until  the  main  supply  is  taken  off. 
Across  these  rivers  there  are  already  existing 
several  dams,  which  divert  the  water  to  chan- 
nels which  supply  the  old  reservoirs  above  re- 
ferred to,  It  is  proposed  to  pass  the  Periar 
water  round  one  of  the  flanks  of  these  dams  by 
large  sluices.  At  the  point  where  the  main 
supply  channel  is  taken  off  the  Vigay  there  is 
an  existing  dam  called  the  Peranny  (or  great 
dam)  with  a channel  taken  off.  This  channel 
will  be  furnished  with  a head  sluice  of  20  vents, 
all  of  5^  feet  span,  and  will  be  enlarged  so  as 
to  carry  the  Periar  water,  in  addition  to  the 
existing  supply,  for  a distance  of  1,460  feet, 
when  the  main  Periar  channel  will  take  off  with 
regulating  sluices  j the  channel  itself  is  de- 
signed to  carry  1,500  cubic  feet  per  second 
with  a depth  Of  six  feet.  Beyond  this  it 


is  unnecessary  to  describe  the  works, 
even  if  time  would  permit  me  to  do  so, 
as  they  are  of  the  usual  character  of  works  of 
this  nature  in  all  the  large  delta  irrigation 
works.  But  I may  state  that  the  irrigation 
will  not  be  solely  by  means  of  channels,  as, 
where  the  existing  reservoirs  are  of  sufficient 
capacity  to  be  of  use,  they  will  be  maintained, 
and  supplied  with  Periar  water,  only  those 
which  are  so  much  silted  up  as  to  be  of  little 
use  being  abandoned,  and  the  beds  cultivated. 
From  calculations  on  the  observations  made 
during  four  seasons  at  the  Periar,  the  estimated 
discharge  of  the  river — varying  from  6,000  mills 
of  cubic  feet  in  the  month  of  heaviest  rainfall, 
to  800  mills  in  the  driest  month— amounts  to 
32,900  mills  of  cubic  feet  in  the  year.  Of  this, 
1,740  mills  are  allowed  for  loss  by  evaporation, 
and  1,490  mills  for  loss  in  the  beds  of  the 
Sooroolyaur  and  Vigay,  of  which  last  it  is  sup- 
posed 500  mills  may  be  required  to  fill  the  beds 
after  the  dry  weather,  leaving  29,670  mills 
available  for  irrigation,  which  is  an  ample 
supply  for  the  irrigation  of  150,000  acres,  with- 
out taking  into  account  the  rainfall  on  the 
tract  to  be  irrigated.  The  extent  of  land  com- 
manded by  the  channels  is  about  200,000  acres, 
of  which  it  is  proposed  to  irrigate  a first 
crop  of  101,000  acres,  and  a second  crop  of 
35,343  acres. 

The  estimate  originally  submitted  was  in 
abstract,  as  follows,  taking  10  rupees  as  = £1, 
an  old  and,  unhappily,  now  an  obsolete  equa- 
tion, which  requires  at  the  present  time  a co- 
efficient of  about  *75  to  be  applied  to  the 
sterling  side,  and  which  I will  apply  only  to 
the  totals  : — 

Works  in  the  Periar  valley  ....  ^275,000 
Works  in  the  Sooroolyaur  valley  33,000 
Main  canals  and  branches  ....  136,700 

Distributaries 75,300 

Total  for  works  ^520,000' 

Charge  for  establishment 92,500 

Tools  and  plant 6,0 oo> 

Total ^618,500 

or  at  is.  6d.  a rupee,  ^463,875.  Of  the 
^618,500,  preliminary  expenses  are  answer- 
able  for  ;£  11,300,  the  main  dam  with  escapes 
^117,500,  the  tunnel  and  cutting  ^43,200, 
and  the  compensation  to  the  Travancore 
Government  ^80,000.  The  land  to  be  pur- 
chased is  the  water  spread  of  the  reservoir 
with  site  for  buildings,  &c.  The  water  is 
absolutely  valueless  to  Travancore,  and  the 
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tract  of  jungle  we  require,  a mere  speck  in  the 
thousands  of  acres  of  forest  appertaining  to 
the  native  State,  is  almost  valueless,  but 
native  States  have  to  be  tenderly  dealt  with, 
and  the  negotiations  with  respect  to  this  sub- 
ject occupied  many  months,  and  in  the  end 
instead  of  making  a mcney  payment  down,  it 
was  agreed  to  lease  the  land  required  with 
right  to  divert  the  water  for  a period  of  999 
years  at  a rent  of  ^4,000  a year,  commencing 
from  the  date  on  which  water  in  the  Periar 
may  by  means  of  the  project  works  be  diverted 
from  Travancore  to  British  territory.  It  is  a 
heavy  charge  against  the  works,  and  the 
necessity  for  it  seems  the  more  incompre- 
hensible, because  as  I was  assured  by  the  late 
Sir  Richard  Levinge,  who  was  for  years  col- 
lector in  the  southern  districts,  this  land  which 
we  now  require  was  at  one  time  actually  the 
property  of  the  British  Government,  and  when 
the  boundaries  of  the  Travancore  State  were 
being  demarcated,  it  was  given  to  Travancore  ; 
but,  as  I said  before,  the  native  States  have 
to  be  tenderly  dealt  with.  The  effect  of  a 
yearly  payment  instead  of  a lump  sum  caused 
an  alteration  in  the  estimate,  and  as  originally 
the  cost  of  machinery  was  included  under  the 
head  of  works,  a revision  was  necessary,  and 
the  estimate  now  stands  as  follows  : — 


Works £406,933 

Establishment  charges 90,567 

Tools  and  plant 45, 000 


£542>500 

or,  at  is.  6d.  per  rupee,  £406,875. 

The  time  in  which  it  was  expected  the  work 
would  be  completed  was  six  years,  but  this  it 
is  proposed  to  extend  to  eight  years. 

The  question  of  the  revenue  to  be  expected 
from  irrigation  is  rather  a complicated  one,  as, 
of  the  land  to  be  irrigated,  part  is  Government 
land,  already  irrigated,  partj'Government  dry 
land,  to  be  converted  into  wet,  part  of  it  un- 
occupied land,  to  be  brought  under  irrigation, 
andpartofitZemindari  and  Inam  land.  It  was, 
of  course,  worried  out  by  the  revenue  officers, 
and,  I understand,  is  still  being  worried.  The 
result  on  the  original  estimate  was  an  antici- 
pated return  of  about  7*8  per  cent,  on  the 
capital  outlay,  including  indirect  charges, 
and,  after  revision,  8*53  per  cent.  These 
figures  cannot,  of  course,  be  accurate,  as, 
until  the  water  is  brought  to  the  land,  it  is 
impossible  to  say,  precisely,  what  will  be  irri- 
gated ; but  the  country  irrigable  is  pining  for 
irrigation  : the  cultivators  want  the  water,  and 
it  will,  no  doubt,  be  taken  readily.  Sir  Charles 
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Elliot,  then  Public  Works  Minister  to  the  Go- 
vernment of  India,  writing  on  the  subject  so 
late  as  the  end  of  1889,  after  visiting  the  works, 
says,  “ Taking  the  gross  receipts  at  6J  lakhs,, 
and  the  working  expenses  at  1 J lakhs,  the  net 
profits  are  estimated  at  5 lakhs,  which,  if 
realised,  will  give  a very  handsome  return  on- 
the  capital  outlay.” 

In  August,  1887,  arrangements  were  made 
for  commencing  the  works,  Colonel  Penny- 
cuick,  R E.,  being  placed  in  charge  as  super- 
intending engineer,  with  Mr.  H.  S.  Taylor,  a 
civil  engineer,  from  the  Royal  Indian 
Civil  Engineering  College,  Cooper’s-hill,  of 
considerable  experience  and  known  ability,, 
being  appointed  executive  engineer,  with  two 
subordinates  under  him.  Huts  were  built  for 
the  party  at  Theckady  in  the  Periar  valley,, 
near  the  top  of  the  ghauts,  paths  were  made 
and  buildings  for  the  staff  commenced,  and  on 
the  28th  October,  1887,  I had  the  honour  of 
assisting  the  late  Governor  of  Madras  to  cut 
down  the  first  tree  at  the  site  of  the  dam  (irr 
rain  of  course),  and  the  little  band  of  pioneers, 
clad  in  mackintoshes,  stood  round  in  a circle 
and  drank  success  to  the  work.  Since  then 
all  the  anticipated  difficulties  have  been 
experienced.  Sickness  among  the  staff  and 
labourers,  accidents  to  the  works  and  to  the 
workmen,  mishaps  through  storms  and  per- 
secution by  wild  elephants,  but  Mr.  Taylor  is 
still  to  the  front  as  superintendent  of  works, 
working  away  with  his  usual  energy,  and  5 
hope  will  be  able  to  see  his  efforts  crowned 
with  success  in  the  completion  of  the  works.. 

Time  will  not  allow  me  to  relate  the  subse- 
quent proceedings  except  in  brief  outline, 
though  I have  before  me  very  interesting 
reports  of  the  progress  of  the  works.  Colonel 
Pennycuick  came  to  England  in  the  beginningof 
1888,  and  with  the  assistance  of  the  authorities 
at  the  India-office  procured  the  required 
machinery,  and  a good  deal  of  preliminary- 
work  had  been  done  before  the  work  people 
and  staff  were  compelled  by  fever  to  retreat 
to  the  plains  on  the  20th  March,  1888,  by  which 
time  stores  and  part  of  the  machinery  were 
arriving.  In  July,  1888,  work  was  in  progress 
again,  the  officers’  quarters  had  been  com- 
pleted, the  cutting  to  the  tunnel  was  in  pro- 
gress, the  navigable  channel  was  being  pushed 
on,  and  the  site  of  the  dam  was  being  cleared. 
In  September  the  elephants  were  troublesome, 
demolishing  a shed,  breaking  up  a barrel  of 
Portland  cement,  and  rolling  another  into  the 
river,  pulling  up  the  furlong  stones,  built 
in  concrete,  and  again  attacking  the  camp 
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and  frightening  the  work-people  so  that 
they  deserted ; by  October  the  tunnel  mouth 
was  begun.  In  December  a flood  did 
some  damage  to  the  works.  By  the  end  of 
February,  1889,  the  buildings  had  nearly  all 
been  completed,  most  of  the  machinery  had 
been  brought  up  the  ghaut  to  Theckady,  the 
cutting  up  to  the  tunnel  was  in  progress,  and 
at  the  other  end  nearly  completed.  The  works 
on  the  navigable  canal  also  were  nearly  com- 
pleted, the  right  bank  escape  was  partly  cut, 
and  considerable  progress  was  made  in  the 
construction  of  a temporary  dam  a short  dis- 
tance above  the  main  dam,  by  which  it  was  in- 
tended to  divert  the  water  when  the  river  was 
low,  so  as  to  allow  of  the  foundations  being  put 
in  without  hindrance  from  water,  and  to  provide 
-a  head  of  water  for  working  the  turbines.  On 
the  2nd  March,  however,  an  unusually  heavy 
fresh  came  down  the  river  and  carried  away 
great  part  of  this  dam,  which  Colonel  Penny- 
cuick,  who  witnessed  the  accident,  attributed 
to  the  masonry  of  the  central  portion  being 
green.  The  works  in  the  plains  had  by  this 
time  been  begun,  and  were  progressing  satis- 
factorily. 

This  accident  led  to  an  alteration  of  the  propo- 
sals, and  it  was  determined  to  divert  the  stream 
by  a cutting  on  one  side  of  the  river,  construct 
coffer-dams  enclosing  the  site  of  the  main  dam, 
and  to  build  the  lower  part  of  the  dam  by 
•hand,  until  it  was  sufficiently  raised  to  hold 
up  water  for  working  the  turbine. 

The  progress  reports  for  August  and  Sep- 
tember, 1889,  show  that  incessant  rain  and 
sickness  had  interfered  greatly  with  the  work  ; 
but  in  December  it  was  reported  that  the 
tunnelling  machinery  had  been  got  to  work, 
and  the  tunnel  was  progressing  at  the  rate  of 
about  five  feet  per  day.  The  construction  of 
the  diversion  works  was  constantly  interfered 
with  by  floods  in  the  latter  part  of  1889  : a 
pump  was  carried  away,  and  so  on  ; but  even- 
ually  the  cross  dams  were  completed,  and  the 
-site  pumped  out  at  the  end  of  January,  1890, 
when  masonry  walls,  forming  the  front  and 
rear  of  the  main  dam  were  proceeded  with.  To 
the  end  of  October,  1889,  the  expenditure  on 
works  had  been  ^74,893,  of  which  over 
^26,000  was  on  work  in  the  plains.  The 
operations  were  not  closed  for  the  season  until 
after  the  31st  March. 

On  the  commencement  of  the  next  working 
season,  in  June,  1890,  it  was  reported  that 
over  10  per  cent,  of  the  people  were  suffering 
from  ague  at  Theckady,  and  over  6 per  cent, 
at  the  dam ; but  work  had  recommenced  on 


the  dam,  and  about  104  feet  in  length  of  the 
tunnel  had  been  got  out,  and,  by  the  end  of 
July,  547  feet  had  been  completed.  By  the 
end  of  October  the  walls  enclosing  the  lower 
portion  of  the  dam  were  so  far  completed,  that 
concrete  in  cement  was  being  put  in.  A land- 
slip at  the  tunnel  had  done  some  damage.  By 
the  last  report,  the  concrete  for  the  main 
body  of  the  dam  was  being  built,  the  right 
bank  escape  was  well  advanced,  the  tunnel 
and  cutting  were  in  progress,  and  the  navi- 
gable canal  was  reported  to  be  in  working 
order,  when  water  was  available,  but  a very 
dry  season  had  caused  a scarcity  of  the  wTater 
supply.  The  work  may  be  now  considered 
fairly  started,  and,  so  far  as  can  be  seen,  there 
is  no  reason  to  anticipate  that  it  will  not  be 
carried  out  to  completion  without  any  material 
excess  on  the  estimate.  Once  the  main  dam 
is  raised  above  the  ordinary  flood-level  in  the 
river,  the  difficulties  in  construction  should 
diminish,  and  every  season’s  work  brings  ex- 
perience to  the  staff  and  workpeople  which  will 
enable  them  to  work  more  efficiently. 

I have  been  able  only  to  give  an  outline  of 
this  interesting  work,  and  I have  dwelt  on  the 
difficulties  to  show  that  whatever  might  be 
thought  of  the  work  in  this  country,  it  is  a 
great  work  for  India  ; and  though  the  returns 
to  be  expected  from  it  are  not  as  large  as  those 
realised  from  the  great  delta  works,  yet  were 
they  much  less  than  there  is  very  good  reason 
to  anticipate  they  will  be,  the  indirect  ad- 
vantages of  bringing  a plentiful  supply  of 
water  to  a part  of  the  country  liable  to  be 
affected  by  drought,  in  any  failure  of  the 
north-east  monsoon,  are  so  great  that  the 
works  must  pay.  For  myself,  I hope  and 
believe  they  will  be  carried  to  a successful 
conclusion,  to  the  credit  of  the  officers  con- 
cerned, the  benefit  of  the  Government,  and  the 
material  improvement  of  that  part  of  India  I 
have  had  the  honour  to  serve  in,  and  which,  I 
am  told,  is  still  called  by  Anglo-Indians  living 
in  higher  latitudes — “the  benighted  Presi- 
dency.” 


DISCUSSION. 

Sir  Guilford  Molesworth,  K.C.I.E.,  said  a 
great  many  large  masonry  dams  had  been  made  in 
Spain  and  other  places,  in  which  the  distribution  of 
material  was  such  that  they  simply  crushed  them- 
selves by  their  own  weight.  Twenty  years  ago,  or 
more,  Messrs.  Graeff  and  Delocre,  two  engineers 
of  the  Ponts  aux  Chaussees,  inaugurated  a new 
system,  of  which  this  dam  might  be  considered  the 
latest  development.  After  making  most  elaborate 
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calculations,  they  built  some  dams,  which  excited 
universal  admiration,  together  with  some  amount  of 
scepticism  as  to  their  stability ; and  when  he  was 
consulted  some  years  ago  with  regard  to  a dam  of  this 
character,  he  set  to  work  to  discover,  if  possible,  a 
•formula  which  would  save  the  immensely  trouble- 
some calculations  adopted  by  the  French  engineers. 
•He  succeeded  in  so  doing,  and,  at  the  same  time, 
he  found  that  they  had  only  included  the  vertical 
components  of  the  stress ; and  that,  in  fact,  but 
for  the  large  margin  of  safety  they  had  allowed, 
their  structures  would  have  been  dangerously  weak. 
Attention  to  this  point  was  first  drawn  by  Professor 
Rankine ; he  obviated  this,  by  introducing  what 
was  called  a sliding  factor.  About  a year  afterwards, 
M.  Bouvier,  another  French  engineer,  entered  on  the 
investigation  afresh,  and  pointed  out  the  defects  in 
Messrs.  Graeff  and  Delocre’s  calculations.  His  calcu- 
lations were  exceedingly  elaborate,  involving  about 
two  and  a-half  foolscap  pages  of  printed  matter,  and 
the  use  of  the  integral  calculus;  but  the  formula 
he  (Sir  Guilford  Molesworth)  devised,  could  be  worked 
■out  for  any  dam  in  ten  minutes.  Curiously  enough, 
he  found,  in  working  out  this  formula,  that,  within 
practical  limits,  the  weight  of  the  material  made  no 
difference  in  the  dimensions,  owing  to  the  fact  that 
the  additional  weight  threw  the  stress  further  back, 
thus  compensating  for  the  additional  weight.  He 
worked  out  a large  number  of  cases  by  M.  Bouvier’ s 
method  and  his  own,  and  found  there  was  practically 
hardly  any  difference  in  the  result,  except  a slight 
and  unimportant  difference  in  the  rare  case  when  the 
reservoir  was  empty.  The  difference  between  himself 
and  Colonel  Pennycuick  depended,  he  thought,  on 
a slight  misunderstanding  by  that  gentleman  of  M. 
Bouvier’s  paper. 

Sir  Theodore  Hope,  K.C.S.I.,  said  there  was 
one  feature  of  this  work  which  seemed  to  him, 
when  the  project  came  before  him  as  Public  Works 
Member  of  the  Government,  to  entitle  it  to  the  very 
earliest  possible  consideration,  and  that  was  that  the 
water  which  was  to  be  impounded  was  derived  from 
a practically  perennial  source.  They  had  heard  a 
great  deal  from  time  to  time,  especially  since  the 
Madras  and  Bombay  famines  of  1876,  of  the  neces- 
sity for  irrigation  works,  which  were  held  by  some 
people  to  be  almost  a panacea  for  famines  in  India, 
and  consequently  the  number  of  irrigation  schemes 
pressed  on  the  attention  of  the  Government  was  almost 
beyond  conception.  But  when  they  came  to  be  con- 
sidered calmly  and  carefully  by  engineers  and  civil 
officers,  it  became  evident  that  in  many  cases  they 
would  hold  water  well  in  ordinary  years,  but  in  years 
of  famine  would  contain  no  water  at  all  ; because  the 
sources  would  almost  inevitably  dry  up  in  the  event 
of  a long  continued  drought.  Consequently  the 
Government  had  to  recognize  the  principle  that, 
unless  an  irrigation  work  depended  for  its  supplies 
either  on  the  perennial  snows  of  the  Himalayas,  or 
some  range  of  forest-clad  mountains,  such  as  parts 


of  the  Western  Ghauts,  it  should  not  be  undertaken. 
If  any  proof  were  required  of  the  soundness  of  that 
position,  it  might  be  found  in  the  number  of  irriga- 
tion tanks,  some  of  vast  dimensions,  which  were  con- 
structed in  a hurry  in  certain  parts  of  India,  and 
which  were  supposed  at  the  time  to  be  not  only  use- 
ful relief  works  but  preventives  of  future  famines, 
but  which  were  now  known  to  be  likely,  on  an 
emergency,  to  be  devoid  of  a single  drop  of  water. 
This  Periar  scheme,  however,  having  the  necessary 
qualifications,  at  once  took  the  lead  of  all  others 
in  Southern  India,  and  it  was  a great  pleasure 
to  him  to  have  been  able  to  hand  to  the  Govern- 
ment of  Madras  the  sanction  of  the  Imperial  Govern- 
ment to  the  work  being  undertaken.  There 
was  no  doubt  it  would  be  conducted  to  a success- 
ful conclusion,  and  would  remain  for  many 
centuries  a monument  of  the  talent  of  the  engineers 
of  Madras  Presidency,  which  would  vie  with  any  of 
the  vast  irrigation  works  left  by  preceding  Govern- 
ments. The  admirable  manner  in  which  Colonel 
Hasted  had  described  the  project  showed  how  com- 
pletely he  justified  the  high  position  he  had  attained 
in  India. 

General  Mullins  said  he  was  well  acquainted 
with  the  country  to  be  benefited  by  this  work, 
which  he  knew  had  suffered  for  many  years  from  a 
scanty  supply  of  water.  This  scheme  raised  many 
interesting  points  of  engineering  ; it  had  been  under 
consideration  for  many  years,  and  though  it  would 
never  pay  like  the  great  delta  works,  it  was  of  the 
greatest  importance  to  the  locality.  It  was  quite 
true  that  famines  could  not  be  prevented  by  irriga- 
tion works  to  any  very  large  extent,  because  most  of 
the  rivers  were  liable  to  fail  when  the  monsoons  were 
scanty.  There  were  some  large  works,  such  as  those 
on  the  Godavery,  the  Kistnah,  the  Cauvery,  and  one 
or  two  smaller  rivers,  which  could  always  be  relied 
on,  but  to  prevent  the  serious  effects  of  famine 
railway  communication  must  be  extended,  so  as  to 
afford  the  means  of  bringing  food  where  it  was  re- 
quired. During  the  greater  part  of  his  service  in 
India  he  was  almost  entirely  connected  with  irriga- 
tion works,  and  was  naturally  in  favour  of  them,  but 
the  opportunities  now  left  them  were  not  very  nu- 
merous. In  the  higher  parts  of  the  catchments  of  the 
great  rivers,  and  elsewhere,  much  might  still  be  done  to 
store  up  water  which  now  ran  uselessly  to  the  sea.  This 
project  would  probably  have  a very  considerable  effect 
in  inducing  officers  of  the  Public  Works  Department 
to  undertake  other  works,  even  though  on  a smaller 
scale,  where  there  was  a good  supply  of  water. 
Southern  India  possessed  thousands  of  reservoirs, 
usually  called  tanks,  some  of  very  large  size,  which 
in  ordinary  seasons  were  very  useful,  but  it  was  not 
possible  to  ensure  their  supply  in  seasons  when  the 
rainfall  was  much  below  the  normal. 

Mr.  Pennington  said  he  could  confirm  what 
had  been  said  with  regard  to  the  possibility  of  carry- 
ing out  other  minor  schemes  in  Southern  India. 
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Mr.  W.  Martin  Wood  confessed  to  some  little 
feeling  of  disappointment  that  this  paper,  excellent 
as  it  was,  did  not  take  a somewhat  broader  scope. 
He  was  under  the  impression  that  this  Periar  dam 
was  only  part  of  a larger  project  which  other 
Madras  engineers  were  familiar  with — the  Toom- 
budra  scheme,  which  had  been  talked  of  for  many 
years,  and  which  also  would  draw  its  supply  from 
perennial  sources,  and  would  be  of  incomparably 
greater  service.  He  was  very  glad  that  the  Govern- 
ment had  at  last  sanctioned  this  Periar  project, 
which  he  believed  had  been  on  hand, more  or  less,  for 
80  years ; but,  with  regard  to  the  Toombudra  scheme, 
Sir  Arthur  Cotton,  a predecessor  of  Colonel  Hasted, 
wrote  of  it,  “I  would  begin  with  the  proposed 
Toombudra  tank  as  being  the  grand  fundamental 
work  for  this  Residency,  in  respect  both  of  famine 
and  of  ordinary  years,  both  of  irrigation  and  naviga- 
tion. It  is  indeed  surprising  that  it  is  only  quite 
of  late  years  that  this  grand  discovery  has  been 
made,  that  the  Presidency  possesses  a basin  for 
a reservoir  of  stupendous  dimensions,  at  a level 
commanding  the  whole  Peninsula,  so  favourable  in 
all  respects  that  it  can  be  constructed  at  a per- 
fectly nominal  price  compared  with  the  value 

of  the  water Without  any  additional  works 

whatever  this  water  woukT  be  available  in  the  dry 
season  for  the  Irrigation  Company’s  works  for 
the  Kistnah  delta,  and  for  the  Godavery  delta — 
for  the  Kistnah  anicut  commands  the  Godavery 
work.”  Again,  with  regard  to  its  connection 
with  other  works,  including  Periar,  he  said, 
“The  further  use  of  the  Toombudra  tank, 
after  supplying  the  present  Irrigation  Company’s 
works,  and  the  Kistnah  and  Godavery  works,  with 
water  in  the  dry  season,  and  local  irrigation  in 
Bellary  of  half  a million  acres,  the  further  use  I 
would  make  of  this  tank  is  for  it  to  supply  two  nearly 
contour  canals,  one  across  the  Kistnah  and  Bheemah, 
and  passing  near  Hyderabad  to  the  Godavery,  above 
the  hills  near  Dthoomagnden,  receiving  contributions 
from  both  the  Kistnah  and  Bheemah,  and  irrigating 
a large  extent  of  land  in  Hyderabad.”  Other  particu- 
lars were  given,  of  great  interest  to  engineers ; and 
he  wished  they  could  have  had  a more  general  view 
of  this  question.  It  was  quite  true,  as  Sir  Theodore 
Hope  had  said,  that  sometimes  there  was  a difficulty 
in  getting  water.  You  must  either  have  rivers  fed  by 
perpetual  snows,  or  by  monsoons  on  the  Western 
Ghauts ; but  you  have  both  those  unfailing  sources 
of  supply.  Millions  of  tons  of  water  rushed  in  waste 
to  the  sea  year  by  year,  passing  these  arid  plains  ; and 
it  was  high  time  that  men  who  had  a proper  pride  in 
the  Indian  Empire  should  take  a right  view  of  the 
matter.  Irrigation  was  a panacea  for  famines,  if 
rightly  understood.  It  was  no  use  making  apologies 
for  works  which  had  failed  because  they  were  badly 
constructed,  and  then  saying  you  must  have  railways 
to  carry  the  food  where  it  was  wanted.  Water  would 
make  the  food  grow.  The  wealth  of  water  which 
India  possessed  by  the  gift  of  nature  was  equal  to  the 


gold  of  Australia  or  the  diamonds  of  South  Africa. 
It  was  not  only  a question  of  irrigation,  but  of  navi- 
gation and  cheap  transit,  which  was  the  greatest 
need  in  a country  where  distances  were  great  and 
industrial  energy  weak.  Heavy  transport  by  steam 
on  railways  could  never  be  cheap  on  long  distances. 
From  150  to  180  millions  had  been  spent  on  railways 
iu  India,  involving  a heavy  debt,  whilst  only  25  or  26 
millions  had  been  spent  on  water  storage.  The  com- 
parison was  a reproach  to  the  English  as  a practical! 
people.  Competent  engineers  could  easily  be  found  r 
but  they  had  too  often  been  snubbed.  Some  twelve  or 
fifteen  years  since,  Mr.  Thornton,  the  able  Public- 
Works  Secretary  at  the  India  Office,  read  a paper 
in  these  rooms  on  the  subject,  which  was  still 
worth  referring  to.  He  was  glad  they  had  got 
so  far,  but  even  in  Colonel  Hasted’s  paper  he  did 
not  find  that  the  question  of  navigation  was  even 
referred  to.  The  only  criticism  he  would  pass  on  the 
paper  was  with  reference  to  the  observation  made  on 
the  depreciation  of  the  rupee  ; and  on  that  he  would 
say  that  as  the  expenditure,  except  on  the  machinery, 
was  all  in  India,  that  did  not  affect  the  question,  as 
the  rupee  there  was  as  good  as  ever.  But  that  point 
had  a bearing  on  the  comparison  between  railways 
and  canals ; in  the  former  case,  more  than  half  the 
capital  had  to  be  expended  in  England,  while  on 
water- works  it  was  not  more  than  a fourth  or  fifth. 
If  those  who  were  paying  attention  to  this  subject 
would  only  make  a fresh  start,  and  look  at  it  inde- 
pendently, he  thought  they  would  see  that  a new 
departure  was  needed. 

Mr.  Hyde  Clarke  regretted  that  Mr.  Martin  Wood 
had  been  disappointed  with  a paper  which,  to  his  mind,, 
threw  a great  deal  of  light  on  a subject  which  had 
been  often  discussed  in  that  room  and  at  the  Institu- 
tion of  Civil  Engineers  a quarter  of  a century  ago. 
Irrigation  and  railways  were  both  of  great  import- 
ance ; but  Mr.  Wood  still  seemed  to  maintain  the 
doctrine,  which  he  had  hoped  had  passed  away,  that 
nothing  was  to  be  done  to  put  India  on  a level  with 
other  countries  in  the  matter  of  railway  transport. 
It  was  many  years  since  he  had  taken  any  part  in 
hydraulic  engineering,  but  there  were  several  points 
in  the  paper  which  came  to  his  mind  very  strongly. 
In  listening  to  Mr.  Wood  or  to  SirArthur  Cotton^ 
one  would  think  that  irrigation  and  inland  navigation 
was  the  easiest  thing  in  the  world  ; you  had  only  to- 
spend  a little  money,  and  could  at  once  provide  a. 
supply  of  water  and  the  best  means  of  communica- 
tion ; but  this  had  been  found  to  be  a mistake.  In 
the  beginning  of  the  Indian  railway  system  they  had 
to  fight  against  the  traditions  of  Europe,  and  a strong 
prejudice  in  favour  of  cheap  water  communication ; but 
though  the  canals  still  existed,  railways  had  been  car- 
ried out  with  great  advantage  to  the  country.  India 
had  profited  by  the  experience  of  Europe,  and  had 
applied  inventions  which  were  quite  recently  hardly 
known  here.  He  recollected  when  the  turbine 
was  scarcely  used  in  England,  but  now  it  was 
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being  utilised  in  those  very  works.  Another  great 
labour  saving  appliance  was  the  wire  tramway, 
which  in  Italy  had  enabled  many  mountain  mines  to 
be  worked  which  would  otherwise  have  been  aban- 
doned, and  having  always  believed  in  it,  he  was  glad 
to  see  it  was  being  used  in  India.  Another  in- 
teresting point  was  the  way  in  which  engineers 
went  back  to  their  former  convictions.  There  had 
been  great  contests  how  dams  should  be  con- 
structed, but  none  had  been  more  successful  than  the 
dykes  of  Holland,  which  were  made  of  earth,  and  re- 
sisted even  the  inroads  of  the  ocean  itself.  He  wrote 
the  first  work  on  this  subject  in  this  country,  which 
for  some  time  was  the  standard  at  the  Institution  of 
Civil  Engineers ; and  it  occurred  to  him  that,  using 
concrete  instead  of  rubble  masonry  was  really  only 
returning  to  first  principles.  The  value  of  the  paper 
was  in  showing  that  it  was  not  quite  so  easy  to  carry 
out  irrigation  works,  especially  of  this  particular 
character,  where  the  water  had  to  be  transported 
from  one  side  of  the  ghauts  to  the  other  ; and  that, 
•until  you  had  completed  the  work,  you  had,  in  fact, 
•done  nothing.  Any  failure,  either  from  accident  or 
•natural  causes,  might  throw  you  back  for  years.  In 
the  case  of  a railways,  almost  every  portion  was  of 
-some  value ; but,  in  the  case  of  a great  irrigation 
work,  you  must  wait  until  the  end  before  any  result 
at  all  was  obtained.  India  wanted  both  railways  and 
•canals  ; and  both  India  and  England  wanted  informa- 
tion on  both  subjects.  On  this  account,  such  papers 
were  very  valuable,  and  he  begged  to  propose  a vote 
•of  thanks  to  Colonel  Hasted  for  it. 

The  vote  of  thanks  having  been  passed. 

Colonel  Hasted  said  that  the  Toombudra  project 
was  a very  large  work  which  Sir  Arthur  Cotton 
proposed,  the  details  of  which  he  did  not  remember ; 
but  he  believed  it  was  to  carry  water  all  over  the  south 
of  India.  No  paper  on  irrigation  works  in  Madras 
should  be  read  without  some  mention  of  Sir 
Arthur  Cotton.  He  first  heard  him  speak  on  the 
•subject  some  thirty-six  years  ago,  in  that  room  ; and 
he  only  wished  Sir  Arthur  were  there  to  take  part 
in  that  discussion ; he  would  always  take  part  in  a 
contest  between  railways  and  irrigation.  The  Toom- 
budra project  was  a magnificent  conception,  and  a 
matter  of  imperial  concern  far  beyond  the  power  of 
♦he  Madras  Presidency  to  deal  with.  Most  of  these 
things  were  a question  of  money,  and  its  scarcity  often 
put  a stop  to  very  promising  schemes.  He  did  not 
think  navigation  could  be  carried  on  in  connection 
-with  the  Periar.  He  recollected  what  took  place 
on  the  Kumool  Canal,  which  was  undertaken  by  the 
Madras  Irrigation  and  Canal  Company ; about  190 
miles  were  constructed,  with  about  forty  large 
locks,  and  boats  were  placed  upon  it ; but, so  far  as  he 
knew,  the  navigation  was  a failure.  The  Government 
eventually  took  over  the  canal,  and  had  the  boats. 
But  the  people  had  never  seen  boats,  and  did  not 
understand  them ; and  they  were  never  used. 
Probably  it  would  be  the  same  here.  If  there  were 


an  outlet  to  the  sea  it  would  be  different.  His  refer- 
ence to  the  rate  of  exchange  was  a purely  personal 
grievance,  but  he  did  not  appreciate  the  benefit  to 
India  of  the  present  rate  of  exchange. 

The  Chairman,  said  he  was  very  glad  to  hear 
the  remarks  which  had  been  made  about  Sir 
Arthur  Cotton,  for  he  did  not  think  the  subject  of 
Madras  irrigation  should  ever  be  mentioned  in  a 
public  assembly  without  his  name  being  saluted  by 
any  one  who  had  been  connected  with  Madras,  and 
a letter  had  been  received  from  Sir  Andrew  Clarke, 
expressing  his  approval  of  the  paper — a copy  of  which 
had  been  sent  him.  For  his  own  part  he  could  only 
say  that  it  had  given  him  great  pleasure  to  be  presen*. 
This  Periar  project  had  been  a pet  of  the  Madras 
Government  from  generation  to  generation,  and  he 
was  delighted  to  see  it  had  advanced  so  far,  and 
trusted  it  might  soon  be  completed. 


Correspondence. 


ELECTRICITY  IJV  RELATION  TO  THE 
HUMAN  BODY. 

In  the  Journal  for  May  15th,  Mr.  Pennington 
wrote:  “Dr.  Harries  is  mistaken  in  supposing  he 
was  the  first  to  discover  what  has  been  called  electric 
osmosis.”  It  is  not  within  my  knowledge  that  I 
have  ever  supposed  anything  of  the  kind.  On  the 
contrary,  if  your  correspondent  will  read  the  paper 
by  Mr.  Lawrence  and  myself  ( Journal , 13th  March, 
1890),  on  page  320  he  will  find,  in  the  paragraph 
commencing  “Experiments  have  been  made  both 
in  Germany  and  America,  within  the  last  few  years,” 
&c.,  sufficient  refutation  of  his  statement. 

If,  further,  Mr.  Pennington  will  refer  to  the 
Medical  Press  (nth  Dec.,  1889),  the  Lancet  (25th 
Oct.,  1890),  or  the  Electrical  Review  (1st  Jan., 
1890),  he  will  acquire  a little  more  information  on 
the  subject  than  he  at  present  seems  to  possess. 

Cataphoric  medication  needs  no  elaborate  ap- 
paratus for  its  performance.  The  “ machines  ” and 
“ instruments  ” mentioned  are  unnecessary,  and 
calculated  only  to  hedge  the  process  round  with 
costly  superfluities. 

May  I ask  if  the  “Professor”  quoted  by  Mr 
Pennington  be  identical  with  the  inventor  of  the 
“Panelectric  Treatment  of  Disease,”  and  promoter 
of  “ A New  System  of  Home  Nursing  for  the  Indi- 
gent ” (of  which,  by  the  way,  a Mr.  J.  B.  Pennington 
is  to  be  one  of  the  “Treasurers  and  Trustees”)? 
If  so,  the  raison  d'etre  of  Mr.  Pennington’s  letter  is 


obvious. 


Arthur  Harries. 


DECORATIVE  PLASTER-  WORK. 

I read  with  great  interest  Mr.  Robinson’s  lecture 
of  April  14th  on  “Decorative  Plaster- work,”  especi- 
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ally  with  reference  to  its  use  on  old  English  ceilings* 
as  I have  myself  recently  decorated  the  hall  ceiling  of 
this  house  with  an  imitation  of  a ceiling  in  Aston- 
hall,  near  Birmingham,  of  I presume  the  time  of 
Henry  VIII.  or  Elizabeth.  For  economy’s  sake, 
however,  my  reproduction  is  formed  of  cheap  ordi- 
nary wood  moulding,  costing  ^d.  a foot  or  there- 
abouts, about  ij  inch  deep.  This  when  mitred  to- 
gether, in  accordance  with  the  pattern  of  the  original, 
and  pinned  up  to  the  ordinary  plaster  ceiling  with 
long  French  nails  driven  deep  into  the  joists,  then 
stopped  in  all  the  joints  and  interstices  with  plaster 
of  Paris,  painted  white,  and  finally  whitewashed,  has 
all  the  effect  of  plaster  moulding,  and  make-s  a firm 
and  durable  decoration. 

Wood-moulding,  however,  can  only  be  used  for 
rectangular  or  geometrical  patterns,  and  as  I wish  to 
commence  one  which  I took  from  Haddon-hall,  con- 
taining curves  and  half  circles,  I should  be  glad  if  any 
one  will  inform  me  whether  some  fibrous  and  elastic 
material,  such  as  thick  paper,  might  not  be  used  and 
answer  the  same  purpose,  as  it  could  be  more  easily 
worked  in  curves  than  wood. 

Lowther  Bridger. 

Old  Manor-house,  Walton-on-Thames, 

17th  May,  1891. 

FAST  AND  FUGITIVE  DYES. 

I listened  with  great  interest  to  Professor  Hummel’s 
lecture  on  the  13th  inst.,  and  learnt,  with  surprise, 
that  several  of  the  coal-tar  colours  will  stand  the  light. 
In  my  own  business  (paper-staining)  body  colours  are 
used,  not  dyes,  although  probably  the  colouring 
matters  are  practically  the  same  in  both  cases,  and  it 
is  of  the  utmost  importance  to  us  to  select  colours  so 
neutral  in  their  character  that  they  will  mix  one  with 
another  without  suffering  by  the  cor  tact,  but  it  is 
also  essential  that  the  tints  resulting  from  such  ad- 
mixture shall  be  fairly  permanent  when  exposed  to  an 
ordinary  amount  of  light,  such  as  is  usually  found  in 
the  interior  of  most  houses. 

If  time  had  permitted,  I should  have  liked  to  ask 
Prof.  Hummel  whether  the  colouring  matters  that  he 
had  proved  to  be  fairly  permanent  in  light,  as  dyes,  can 
also  successfully  be  employed  as  pigments.  It  would 
also  be  very  desirable  to  know  whether  the  dyes 
most  permanent  to  light  are  in  any  way  dependent 
upon  arsenic  for  their  durability,  consequent  upon 
arsenic  being  used  in  the  development  of  the  colour- 
ing matter,  or  in  the  mordant.  Colour  makers 
assure  us  that  colours  containing  arsenic  stand  light 
better  than  others  of  similar  tint  prepared  without  if, 
and  therefore  advocate  the  use  of  it ; while  sanitarians 
insist  on  the  urgent  need  for  the  suppression  of  the 
use  of  arsenic,  not  only  in  the  colouring  matters  of 
wall-papers  but  in  dyes  and  paints  of  all  kinds. 

A recent  number  of  the  Boston  Medical  and 
Surgical  Journal  recorded  a case  of  chronic  arseni- 
cal poisoning  extending  over  four  years,  which  was 
distinctly  traced  to  an  arsenical  paint  “ mixed  with 
lead  and  oil,”  and  having  “ a smooth  glazed  surface.” 
In  the  Pharmaceutical  Journal , of  May  9,  reference 


is  made  to  British  cotton  prints  exported  to  Norway, 
in  which  arsenic  was  found  in  such  quantities  as  to 
be  dangerous  to  the  wearer.  You  will  see,  there- 
fore, that  the  question  of  the  presence  or  absence  of 
arsenic  in  any  dye  or  colour  is  esteemed  of  vast 
importance  to  the  public  health,  not  only  at  home 
but  in  other  countries,  and  I think  that  no  dyes  or 
pigments  depending  for  their  successful  employment 
upon  the  use  of  arsenic  can  be  safely  recommended 
for  general  use.  If  Prof.  Hummel  would  reply  in 
the  Journal  to  these  queries,  doubtless  the  informa- 
tion afforded  would  be  valued  by  many  others  as 
well  as  by  Yours  faithfully, 

F.  Aumonier. 

iio,  High-street,  near  Manchester-square,  W., 

20th  May,  1891. 


MEETINGS  OF  THE  SOCIETY, 

Indian  Section. 

Thursday  afternoon,  at  4.30  p.m. 

May  28.  — Charles  Lewis  Tupper,  B.A., 
Bengal  C.S.  (Punjab),  “ The  Study  of  Indian 
History.”  The  Right  Hon.  Sir  Mountstuart 
Grant-Duff,  G.C.S.I.,  C.I.E.,  will  preside. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  25. ..British  Architects,  9,  Conduit-street,  W.r 
8 p.m. 

Asiatic,  22,  Albemarle-street,  W.,  4 p.m.  Annual 
meeting. 

Linnean,  Burlington  - house,  W.,  3 p.m.  Annual 
Meeting. 

Tuesday,  May  26 ...  Royal  Institution,  Albemarle-streetr 
W.,  3 p.m.  Mr.  William  Archer,  “The  Cibber 
Period  of  Stage  History.” 

Medical  and  Chirurgical,  20,  Hanover-square,  W., 
8J  p.m. 

Civil  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Annual  general  meeting. 

Statistical,  School  of  Mines,  Jermyn- street,  S.W., 
7I  p.m.  Dr.  J.  Venn,  “ The  Nature  and  Uses  of 
Averages.” 

Photographic,  50,  Great  Rus3ell-street,  W.C.,  8 
p.m.  Discussion  on  “ The  Influence  of  Develop- 
ment in  Gradations.” 

Wednesday,  May  27... Geological,  Burlington-house,  W.r 
8 p.m. 

British  Astronomical  Association,  Barnard’s-inn- 
hall,  Holborn,  E.C.,  5 pm, 

Thursday,  May  28  ...SOCIETY  OF  ARTS,  John-street,. 

Adelphi,  W.C.,  4^  p.m.  (Indian  Section.)  Mr, 
C.  L.  Tupper,  “ The  Study  of  Indian  History.” 

Royal,  Burlington -house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8sj  p m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  A.  C.  Mackenzie,  “ The  Orchestra  Considered 
in  Connection  with  the  Development  of  the  Over- 
ture.” (Lecture  II.) 

Guild  and  School  of  Handicraft,  Essex-house,  Mile 
End-road,  E.,  8 p.m.  Mr.  F.  I.  Thomas,  “ The 
Relation  of  the  Architect  to  the  Handicraft.” 

Feiday,  May  29... Royal  Institution,  Albemarle-street,  W., 
8 p.m.  Weekly  Meeting,  9 p.m.  Dr.  David  Gill, 
“ Work  in  a Modern  Observatory.” 

Saturday,  May  30  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  A.  H.  Church,  “The  Scientific 
Study  of  Decorative  Colour.” 
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♦ 

FRIDAY, ; MAY  2^,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

CON  VERSA  ZIONE. 

The  Society’s  Conversazione  is  fixed  to  take 
place  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday  evening, 
June  17th. 

Each  member  will  receive  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  No  tickets  will  be  sold. 

Further  particulars  as  to  arrangements  will 
be  announced  in  future  numbers  of  the 
Journal. 


Proceedings  of  the  Society. 


FOREIGN  & COLONIAL  SECTION. 

Tuesday,  May  5,  1891 ; Sir  Charles 
Wilson,  K.C.B.,  k.C.M.G.,  F.R.S.,  in  the 

chair. 

The  paper  read  was— 

ARMENIA  AND  ITS  PEOPLE. 

By  Captain  J.  Buchan  Telfer,  R.N., 
F.S.A.,  F.R.G.S. 

At  a time  when  the  friends  of  Armenia  are 
agitating  to  see  enforced  the  observance,  by 
the  apparently  helpless  or  procrastinating 
Turk,  of  the  Article  in  the  Berlin  Treaty* 

* Art.  6r.  “The  Sublime  Porte  undertakes  to  carryout, 
without  further  delay,  the  ameliorations  and  reforms  de- 
manded by  local  requirements  in  the  provinces  inhabited  by 
the  Armenians,  and  to  guarantee  their  security  against  the 
Circassians  and  Kurds.  It  will  periodically  make  known  the 
steps  taken  to  this  effect  to  the  Powers,  who  will  superintend 


that  was  framed  for  ameliorating  the  condition 
of  an  intelligent  race  of  Asiatic  Christians,  a 
concise  description  of  the  history  of  their 
country,  its  resources,  their  Church,  religious 
tendencies,  customs,  and  aspirations,  cannot 
but  serve  to  diffuse  sympathy  in  their 
cause,  and  excite  far  wider  interest  in  their 
welfare.  It  were  well  did  England  add  still 
one  other  bright  page  to  her  history  as  the 
deliverer  of  the  oppressed,  so  soon  as  circum- 
stances will  admit,  by  relieving  a trodden- 
down  people,  well  worthy  of  her  regard,  from 
a continuance  of  the  wrongs  and  suffer- 
ings they  have  endured  during  many 
centuries,  and  which  have  contributed  to  the 
disruption  of  populations  and  extensive  obli- 
gatory exile,  without,  however,  resulting  in 
vagrancy  or  degradation  of  the  national 
character. 

The  territory  known  geographically  in 
ancient  times  as  Armenia  was  of  somewhat 
important  dimensions,  having  a superficies 
which  may  be  roughly  estimated  at  fully 

140.000  square  miles.  The  greater  portion 
lies  at  an  altitude  above  the  sea  varying  from 

3.000  feet  to  7,000  feet,  except  in  one  direction 
near  the  Caspian,  where  the  land,  sinking  to  a 
lower  level,  offers  indications  of  having  been 
submerged  at  some  remote  period. 

Armenia  proper  was  bounded  on  the  north 
by  Georgia,  or  Iberia,  and  Colchis,  now  Min- 
grelia;  on  the  east  by  the  Caspian  and  Persia; 
on  the  south  by  Mesopotamia  and  Assyria  ; 
and  on  the  west  by  Asia  Minor ; all  that  part 
to  the  east  of  the  Euphrates,  hitherto  so  little 
explored,  having  comprised  Greater  Armenia, 
the  whole  to  the  west  of  the  river  being  named 
Lesser  Armenia.  As  at  present  divided,  the 
country  is  in  three  unequal  parts,  the  northern 
subject  to  Russia,  the  eastern  belonging  to 
Persia,  the  western  being  included  in  the 
Turkish  dominions  — regions  traversed  by 
mountainous  ranges  of  considerable  height, 
such  as  the  Taurus,  the  Gordcean,  and 
Moscian,  including  Masts,  better  known  as 
Ararat,  the  pride  of  the  Armenians,  upon  the 
highest  peak  of  which,  16,916  feet  above  the 
sea,  the  ark  rested  after  the  Flood,  so  at  least 
has  said  local  tradition  for  many  ages.  The 
Tatars  call  it  Parmak-dagh , “finger  moun- 
tain,” and  Aghyr-dagh , “ heavy  mountain,” 
but  we  have  to  go  further  south,  and  set  our 

their  application.”  The  Treaty  of  Berlin  of  1878  was  signed 
“on  the  thirteenth  day  of  the  month  of  July”  of  that  year, 
by  the  Plenipotentiaries  of  Great  Britain,  Germany,  Austria, 
France,  Italy,  Russia,  and  Turkey,  the  signatories  for  Great 
Britain  being  the  Earl  of  Beaconsfield,  the  Marquis  of 
Salisbury,  and  Lord  Odo  Russell. 
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eyes  on  Nadyr  to  behold  the  Ararat  of  sacred 
history.  The  Tigris  and  Euphrates,  names 
familiar  to  Englishmen,  spring  from  those 
heights,  also  the  classic  Araxes  and  Kour,  the 
Tchoruk-sou,  and  other  streams  of  minor  im- 
portance. To  the  water  system  should  be 
added  the  lakes,  three  of  which,  Van  and 
Ouroumyeh,  both  of  saltish  water,  and  Sevan, 
of  fresh  water,  are  of  considerable  dimensions, 
the  largest,  Van,  in  which  is  the  seat  of  a 
Patriarch,  being  80  miles  long  and  40  miles 
broad.  These  three  lakes  are  at  an  altitude 
above  the  sea  respectively  of  5,130  feet,  4,000 
feet,  and  6,340  feet. 

The  soil  of  Armenia  is  extensively  volcanic, 
as  evidenced  by  numerous  mineral  springs, 
and  by  the  unmistakeable  characteristics  of 
some  of  its  mountains.  Apart  from  large 
volcanic  formation,  the  country  presents 
spacious  surfaces  of  porphyry,  and  among  the 
minerals  may  be  named  augite,  felspar, 
basalt,  jasper,  various  kinds  of  marble,  and 
alabaster  of  great  purity.  Gold  has  been 
found,  there  is  silver,  an  abundance  of  copper, 
iron,  cobalt,  magnesium,  zinc,  and  coal, 
bitumen,  alum,  nitre,  rock-salt,  sulphur,  and 
naphtha. 

Although  large  tracts  of  land  exhibit  a for- 
lorn condition,  for  want  of  planting  and  culti- 
vation as  well  as  from  natural  causes,  a variety 
of  useful  wood  grows  in  more  favoured  districts. 
Distinct  kinds  exist  of  the  oak,  poplar,  and 
plane-tree  ; the  beech  attains  gigantic  propor- 
tions, elm  and  maple  are  abundant,  and  the 
fir  reaches  a large  size.  The  plantain  is  seen 
in  so  great  perfection  probably  only  in 
Armenia,  while  in  the  extreme  south  the 
karoub,  or  locust,  and  olive,  thrive  and  yield 
generously.  Amongst  fruit,  peaches  hold  the 
first  place ; they  are  superb,  scarcely  to  be 
equalled  in  any  part  of  the  globe,  and  suffi- 
ciently plentiful  to  be  stored  in  pickle  for  winter 
use  as  a substitute  for  vegetables  then  scarcely 
obtainable.  The  word  fiersica,  whence  our 
designation,  is  derived  from  the  name 
Persia,  from  which  country  the  peach  was 
originally  imported.  The  choicest  of  other 
fruit  are  apples,  pears,  nectarines,  apricots, 
plums  and  pomegranates,  and  the  most 
luscious  of  melons,  and,  even  though  the 
vine  does  not  grow  anywhere  on  the  great 
range  of  the  Caucasus  at  an  altitude  exceed- 
ing  3,570  feet,  it  thrives  in  Armenia  at  5,100 
feet,  the  wines  of  Erivan,  Elizavetopol,  and 
Karabagh  being  the  most  esteemed.  Corn 
grows  almost  everywhere,  and  maize,  rice, 
barley,  tobacco,  cotton,  flax  and  silk  are  ex- 


tensively cultivated  ; also,  but  in  a less  degree, 
madder,  first  introduced  into  France  (1774)  by 
an  Armenian  named  Ohannes  Althour.  The 
lily  and  the  rose  are  the  flowers  of  Armenia. 

There  is  probably  no  other  country  in  the 
world  in  which  the  sportsman  is  offered  so 
great  scope  for  indulging  in  his  favourite 
pursuit,  and  facilities  of  travel  now  place 
Armenia  within  comparatively  easy  reach, 
Trebizond  being  within  two  days  steam  of 
Constantinople,  Erzeroum  within  ten  days 
journey  of  Trebizond,  and  distant  four  to  five 
days  journey  from  Van — this  on  Turkish  terri- 
tory. Erivan  and  the  plains  of  the  Araxes,  in 
Russian  Armenia,  may  be  reached  in  three 
days  from  Batoum,  the  journey  to  which  place 
from  Charing-cross,  via  Odessa,  is  to  be 
accomplished  in  eight  days.  The  latter  is 
decidedly  the  preferable  route,  travelling  in 
Transcaucasia  being  perfectly  safe,  although 
it  is  considered  a wise  precaution  to  keep 
under  cover  for  the  night  at  one  of  the  many 
post-stations  on  the  road.  In  Turkey,  on  the- 
contrary,  so  long  as  the  present  state  of  in- 
security lasts,  a good  staff  of  servants  and  a 
trustworthy  dragoman  are  necessary  encum- 
brances, as  well  as  an  escort  of  zaptiehs, 
or  mounted  police,  and  tents  must  be 
carried,  the  dwellings  on  the  hills  being 
horribly  dirty,  and  abounding  in  vermin 
of  every  description.  Birds  are  plentiful, 
such  as  the  pheasant,  partridge  (which, 
with  the  stork,  sacred  to  hospitality,  and 
crane,  is  frequently  named  in  popular  songs), 
pigeon,  bustard,  plover,  snipe,  besides  an 
inordinate  variety  of  water-fowl,  also  quail ; 
and  they  who  look  for  heavier  game  will  meet 
with  the  leopard,  hyaena,  lynx,  and  bear  in  the 
Dersim  district;  wild  boar,  numerous  in  the 
valley  of  the  Tchoruk  sou  ; deer,  in  the  high- 
lands of  Moush ; wolf,  abounding  in  winter, 
but  very  shy  ; fox,  and  wild  ass  ; also  different 
species  of  the  wild  goat  about  Van  and 
Ararat.* 

Armenia  has  been  famed,  from  the  earliest 
times,  for  its  horses,  which  supplied  the  studs 
of  the  fastidious  kings  of  Persia.  Her  warriors 
of  old  proved  their  invincibility  as  fearless  and 
efficient  horsemen  on  many  a hard-fought 
field,  history  recording  that  the  great  Tigranes 
had  no  less  than  150,000  mounted  men  under 
his  banner,  besides  17,000  men  and  horses 


* I secured  the  skin  and  horns  of  a maguificent  Hircus 
JEgagrus  that  was  shot  on  the  slope  of  A rarat  by  a Kurd, 
whom  we  encountered  bringing  down  his  prize  laid  across 
the  back  of  an  ass.  The  specimen  is  now  in  the  Natural 
History  Museum,  South  Kensington. 
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in  complete  armour,  after  the  manner  of  the 
armoured  horses  of  early  Greek  authors. 
Although  the  same  attention  is  no  longer 
devoted  to  the  rearing  of  the  useful  quadru- 
peds, some  hundreds  are  sent  annually  into 
Russia  from  the  valley  of  the  Terter,  in  Kara- 
bagh,  where  the  Russian  authorities  keep 
large  studs  for  brood  mares.  Van  is  a good 
mart ; and  very  useful  baggage  horses  are  to 
obtained  at  Erzeroum  for  £7  to  £m,  saddle- 
horses,  of  better  breed,  being  priced  at  £\.<\  to 
^18.  These  animals  are  bred  chiefly  by 
Kurds,  and  are  either  what  may  be  termed  pure 
Kurds,  or  of  mixed  Kurd  and  Arab  blood. 
Further  south,  pure  Arabs  preponderate, 
thoroughbreds  at  Diarbekyr  costing  from  ^45 
to  The  Kurd  horses,  wiry  and  enduring, 

docile  and  easily  broken,  stand  from  12  to  14, 
and  even  15  hands,  being  slighter  than 
Russian  horses,  which  are  preferred  for 
harness  and  sleighing ; the  Ghazah , from 
Russian  Armenia,  and  the  Deliboz  “ gray- 
mouthed,”  on  the  Russo-Turkish  frontier, 
being  the  most  prized  of  Kurd  horses. 

The  trade  in  fish,  taken  from  Lake  Van  and 
Sevan,  is  considerable,  that  from  the  former 
being  a kind  of  herring,  and  from  the  latter  the 
salmo  ferox,  or  great  lake  trout,  and  there  is 
scarcely  a stream  throughout  the  land  that  is 
not  a trout  stream,  the  upper  reaches  being  the 
more  plentifully  stocked,  where  the  fly  or 
minnow  will  speedily  testify  to  the  exhaustless 
nature  of  the  supply  at  all  seasons,  except  in 
the  early  summer,  when  the  water  courses  are 
flooded  and  discoloured  by  the  melting  snows. 
The  streams  in  the  valley  of  Tortoum,  of  the 
Merjain-sou,  and  of  the  Euphrates  ( Kara-sou ) 
upwards  from  Kiragosak,  may  be  quoted  as 
among  the  choiest  for  trout.  The  shahmahy , 
resembling  the  herring,  esteemed  a great  deli- 
cacy when  smoked,  is  taken  in  the  Araxes  and 
Kour,  also  salmon,  plentiful  enough  at  the 
junction  of  those  rivers  near  Djevatt ; it  is 
salted,  and  to  be  found  in  all  the  principal 
bazaars.  Sheep,  nurtured  on  the  richest  of  pas- 
tures, where  the  flocks  are  guarded  by  the  most 
savage  of  dogs,  are  exported  into  Turkey  in 
large  numbers,  and  many  are  sent  into  Syria. 

Such  are  the  resources  of  a land  specially 
favoured,  whose  inhabitants  have  been  cruelly 
used  at  the  hand  of  man  during  many  hundreds 
of  years,  and  why  ? For  the  sole  crime  of  being 
a Christian  people  in  a region  coveted  because 
flowing  with  milk  and  honey  ! Climate  natu- 
rally varies  greatly  in  a country  of  such  extent, 
and  although  it  lies  principally  in  the  same 
parallels  of  latitude  as  Greece,  Italy  and  Spain, 


the  average  temperature  is  considerably  lower. 
The  severity  of  winter  has  been  dwelt  upon  by 
Xenophon,  and  the  earliest  geographers,  in  the 
writings  of  the  “ Fathers”  of  the  Church,  and 
by  travellers  at  various  epochs,  and  it  will  be  in 
the  recollection  of  those  who  read  the  reports 
from  correspondents  with  the  Russian  and 
Turkish  forces  during  recent  wars,  that  the 
troops  in  the  contending  armies  had  to  endure 
serious  hardships  throughout  the  winter  months. 
In  many  parts,  even  in  summer,  the  nights  are 
very  trying. 

For  the  early  history  of  the  country  under 
notice,  chroniclers  have  been  dependent  chiefly 
on  tradition.  Moses  of  Khorene,  the  noted 
writer  of  the  5th  century,  was  the  first  to  com- 
pile a history  of  Armenia,*  out  of  records  he 
found  in  the  works  of  Mar-Ibas  (Katina),  a 
learned  Syrian,  150  B.C.,  who  derived  his  in- 
formation from  writings  that  had  been  pre- 
served in  the  archives  of  Nineveh,  Moses  of 
Khorene  himself  asserting  that  he  had  seen,, 
in  the  archives  of  Edessa,  a record  of  those 
kings  of  the  dynasty  of  Arsaces  who  had 
reigned  in  Armenia.  According  to  that  great 
historian,  the  Armenians  claimed  descent  from 
Haig,  the  great  grandson  of  Japhet,  whose 
immediate  successors  were  the  first  to  settle 
around  Ararat.  They  called,  and  still  call, 
themselves  Hals,  and  their  country  Haiasdan, 
after  that  Haig,  the  name  Armenia  being 
traced  to  Aram,  2000  B.c.,  one  of  Haig’s 
successors,  who,  having  conquered  and 
annexed  large  territories,  his  followers  were 
called  after  him  Aramian,  whence  Armenian. 
Strabo,  however,  tells  us  that  the  country  re- 
ceived its  name  from  Armenus,  a Thessalian,, 
one  of  the  companions  of  Jason ! We  read 
that  Vahe,  the  last  of  that  dynasty,  perished 
at  the  battle  of  Arbelles,  where  he  commanded 
a force  with  which  he  had  gone  to  the  relief 
of  Darius  in  his  conflict  with  Alexander  the 
Great,  who  appointed  a governor  to  rule  over 
Armenia,  thereafter  a possession  of  Mace- 
donia. Perhaps  a fair  start  in  history  may  be 
made  with  the  conquest  of  Armenia  by  the 
Parthians,  the  expulsion  of  the  last  of  the 
Macedonian  governors,  and  the  establishment 
on  the  throne,  about  150  B.c.,  of  the  brother  of 
Arsaces  the  Great.  But  even  this  is  a dis- 
puted point,  for  the  intricacy  in  the  succession 
of  sovereigns  becomes  almost  bewildering, 
from  the  frequent  changes  that  occurred  in 
the  government,  whether  in  consequence  of 
invasion  from  a neighbouring  State,  by 

* Translated  into  Latin  and  published,  with  the  Armenian 
j text,  by  the  brothers  Whiston  ; London,  1736. 
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rebellion,  or  through  the  abdication  of  a 
monarch. 

The  first  of  the  dynasty  of  Arsaces  who 
reigned  over  Armenia  was  named  Vaghar- 
shag.  In  his  anxiety  to  rule  his  people  with 
equit}r,  he  resorted  to  the  expedient  of  attach- 
ing two  confidential  officers  to  his  person,  the 
duty  of  the  one  being  to  remind  him  that  he 
was  to  blend  mercy  with  justice  at  any  moment 
that  he  should  be  inclined  to  act  with  undue 
severity  or  with  cruelty  ; while  the  other  was 
to  insist  on  the  award  of  merited  punishment 
if  the  monarch  were  disposed  to  show  unde- 
served leniency.  At  a later  period,  the  hard- 
won  victories  of  Pompey  over  the  great 
Tigranes  and  his  renowned  father-in-law, 
Mithridates,  resulted  in  Armenia  becoming 
nominally  subject  to  Rome.  It  is  worth 
noticing  here  that  Ardavazt,  the  first  to 
ascend  the  throne  as  a vassal  of  the  empire, 
having  been  suspected  of  treachery,  was  made 
prisoner  by  Anthony,  and  eventually  decapi- 
tated by  order  of  Cleopatra. 

Passing  over  the  struggles  between  Romans 
and  Parthians,  each  vying  for  supremacy,  it 
appears  that  in  the  early  part  of  the  third 
■century  the  ruling  prince  was  assassinated  by 
secret  emissaries  from  the  Persian  king,  who 
soon  mounted  the  throne  he  had  thus  rendered 
vacant.  The  whole  of  the  royal  family  was 
put  to  death,  with  the  exception  of  a daughter, 
and  a son  named  Tiridates,  saved  from 
■massacre  by  faithful  dependents,  and  carried 
.away  to  Rome,  where  he  afterwards  served 
with  distinction  in  the  imperial  ranks.  Upon 
■the  death  of  the  Persian  usurper,  Tiridates 
-received  his  father’s  sceptre  at  the  hands  of 
Diocletian,  and  ruled  peaceably  during  many 
years,  his  reign  exhibiting  a remarkable 
epoch,  inasmuch  as  he  and  his  subjects  be- 
"Came  converted  to  Christianity.  In  428,  the 
dynasty  of  Arsaces  came  to  an  end,  by 
the  deposition  of  a tyrannic  sovereign,  and 
the  first  of  Persian  prefects  was  appointed 
■in  conformity  with  the  wishes  of  the  JSfaharar, 
■or  military  chiefs  of  the  several  provinces,  a 
form  of  government  that  continued  for  two 
hundred  years,  to  the  inconceivable  misery  of 
<ithe  Christian  population,  forced  to  the  wor- 
ship of  Zoroaster.  They  were  forbidden  all 
intercourse  with  Byzantines,  the  Greek  tongue 
was  no  longer  to  be  studied,  and  Greek  books 
..and  works  of  art  were  ordered  to  be  destroyed — 
-terrible  blows  to  literature  and  progress.  The 
■vanquished  refused  to  submit  tamely,  and 
^rather  than  have  their  religious  convictions 
^interfered  with,  they  broke  into  open  rebellion 


under  the  leadership  of  Vartan,  “the  Mami- 
gonian,”  and  fought  desperately  for  their 
liberties.  Yielding  ultimately  to  superior 
force,  they  were  nevertheless  successful  in  se- 
curing certain  favourable  conditions,  including 
freedom  of  worship  and  the  enjoyment  of  their 
accustomed  literature. 

After  these  events  followed  the  overthrow,  by 
the  Arabs,  of  the  hated  Persian  domination, 
and  Armenia  was  ruled  by  Osdigans , pre- 
fects nominated  by  the  Khalifs  of  Baghdad 
and  Damascus,  men  who,  in  most  instances, 
practised  unparalleled  cruelties.  This,  also, 
was  a period  during  which  the  Armenians 
proved  their  mettle  as  warriors,  frequently 
defeating  the  forces  of  their  oppressors 
with  the  inconsiderable  numbers,  invariably 
horsemen,  they  were  able  to  muster  on  the 
field. 

Thus  is  reached  the  year  859,  when  the 
Bagrations*  began  to  reign  in  the  person  of 
Ashod,  prefect  of  the  Khalif  of  Baghdad ; 
Basil  I.,  the  Byzantine  emperor,  claimed  as  a 
countryman  by  the  Armenians,  being  the  first 
to  recognise  the  new  monarch.  An  incon- 
considerate  act,  however,  on  the  part  of  Ashod’s 
successors,  led  to  a series  of  disasters  which 
decided  the  fate  of  this  dynasty. 

In  1024,  the  reigning  king  besought  the 
Emperor  at  Constantiple  for  protection  against 
his  enemies,  engaging,  in  return,  to  make 
over  to  the  Empire,  at  his  own  death,  the  royal 
city  of  Ani  and  the  province  in  which  it  was 
situated.  When  the  time  came,  the  refusal  of 
the  people  to  acknowledge  this  obligation  sub- 
jected them  to  a succession  of  invasions  by  the 
Greeks,  which,  nevertheless,  were  invariably 
repulsed.  During  a temporary  truce,  in  1045, 
the  king  was  prevailed  upon  to  visit  . the 
emperor,  Constantine  IX.,  in  his  capital,  when 
he  was  treacherously  seized,  exiled,  and  put  to 
death.  The  anarchy  that  followed  led  to  the 
destruction  of  the  unfortunate  kingdom,  Con- 
stantine’s act  proving  a terrible  error  ; for 
Asia  Minor  was  thrown  open  to  the  Seljouks, 
who  overran  and  devastated  that  continent 
from  end  to  end,  and  then  attacked  the 
declining  empire  itself. 

Five  and  thirty  years  later,  Roupen,  a 
descendant  of  the  late  king,  made  his  appear- 
ance in  Cilicia,  and  drove  out  the  Greeks  who 

* The  Bagration,  or  Bagratide  dynasty,  ruled  over  Georgia 
during  the  space  of  1029  years,  until  the  annexation  of  that 
kingdom  to  Russia  in  1801 ; and  in  the  first  century  of  our 
era  the  viceroyalty  of  the  eastern  provinces  of  Armenia  was 
committed  to  members  of  this  family,  which  is  still  repre- 
sented by  several  officers  holding  high  rank  in  the  service  of 
the  Tsar. 
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had  settled  there.  He  was  the  first  of  a new 
dynasty  which  frequently  came  off  victorious 
in  repelling  the  attacks  of  the  Seljouks, 
Byzantines,  Egyptians,  and  Persians,  some  of 
the  exploits  on  the  part  of  its  people — such, 
for  instance,  as  the  overwhelming  defeats  of 
Andronicus  the  Byzantine  general  and  his 
legions,  by  Thoros  II-,  being  brilliant  deeds 
of  military  genius  and  valour.  This  new 
kingdom  proved  of  great  assistance  to  those 
warriors  from  the  west  engaged  in  the 
Crusades,  when  in  need  of  supplies  or  hard 
pressed,  as  was  the  case  at  Antioch  and 
Iconium,  services  that  were  duly  appreciated 
and  acknowledged  by  the  dignity  of  baron 
being  conferred  upon  Constantine,  son  and 
heir  to  Roupen,  a title  that  was  borne 
by  every  succeeding  prince,  until  the  coro- 
nation of  Leo.  II.  by  Conrad  of  Wittles- 
bach,  archbishop  of  Mayence,  at  the  in- 
stance of  Henry  VII.,  Emperor  of  Germany. 
One  of  this  line,  named  Heyton,  who  reigned 
from  1224  to  1270,  a period  that  included  part 
of  the  Fifth  and  the  whole  of  the  Sixth  Crusade, 
might  be  specially  referred  to  on  account  of  his 
relations  with  Edward,  afterwards  Edward  I.  of 
England,  during  the  sojourn  of  that  prince  in 
Palestine.  The  Pope,  Alexander  IV.,  was  un- 
wearied in  his  efforts  to  excite  the  interest  of 
Edward  in  favour  of  Armenia — efforts  renewed 
by  Boniface  VIII. ; but  England’s  knights  were 
•engaged  elsewhere,  and  the  English  king  con- 
tented himself  with  sending  friars  to  convert 
the  troublesome  heathen,  hoping  thus  by  gentle 
means  to  avert  their  enmity  from  his  would-be 
allies.  This  intercourse  with  Latin  princes 
opened  the  way  for  the  kings  of  Armenia  to 
form  matrimonial  alliances  with  the  reigning 
families  of  Antioch  and  Cyprus,  whereby  they 
lost  sight  of  their  responsibilities  as  rulers  in 
the  East,  and  sought  to  associate  their  interests 
with  those  of  the  Western  Powers,  their  chief 
aim  being  to  disburden  themselves  of  Greek 
protection  in  whatsoever  form.  A pretext  was 
here  afforded  to  the  hostile  races  around  for 
going  to  war,  and,  neglected  by  her  Christian 
allies  and  left  to  her  own  resources,  again  was 
Armenia  deluged  in  blood.  Repeated  invasions 
by  Tatars  resulted  in  the  slaughter  of  thou- 
sands of  the  inhabitants,  a condition  that  lasted 
until,  in  a treaty  of  alliance,  entirely  advan- 
tageous to  the  Great  Khan  with  whom  it  was 
concluded,  it  was  convened  that  the  Armenians 
should  hold  certain  positions  in  Syria  he  had 
conquered  from  the  Egyptians,  a compact 
which  only  served  to  provoke  the  anger  of  the 
Mamelouk  Sultan,  who  thereupon  became  the 


most  uncompromising  enemy  of  the  now  little 
kingdom,  as  will  presently  be  seen. 

Marino  Sanudo,  a contemporary  Venetian 
traveller,  thus  describes  the  situation  of  the 
unhappy  country  at  that  period  : — 

“ Upon  the  one  hand  is  the  lion — that  is  to  say  the 
Tartar,  to  whom  the  Armenians  pay  considerable 
tribute.  Upon  the  other  hand  is  the  panther — that 
is  to  say  the  Sultan,  who  day  by  day  consumes  the 
Christians  and  their  kingdom.  Upon  the  third  side 
is  the  wolf — that  is  to  say  the  Turk,  who  subverts 
all  authority  and  the  kingdom  ; and  on  the  fourth 
side  is  the  serpent — that  is  to  say  the  corsair  of  our 
seas,  who  daily  gnaws  at  the  bones  of  the  said  Chris- 
tians of  Armenia.” 

Three  separate  expeditionary  forces  from 
Egypt  landed  in  Cilicia  for  the  purpose  of 
plunder  and  destruction,  the  ravages  during 
the  last  invasion,  1371,  causing  so  great  a 
scarcity  that  a bushel  of  com  was  sold  in  the 
city  of  Sis,  the  capital  of  the  Armenian  kings 
of  Cilicia,  for  a sum  equal  to  two  hundred 
pounds  sterling , The  people  were  unmercifully 
slaughtered,  and  their  habitations  razed  to  the 
ground,  the  king  himself,  Leo.  VI.,  a scion  of 
the  house  of  Lusignan  (the  last  five  sovereigns 
were  of  the  Latin  church),  being  carried  off  to 
Egypt,  whence  he  was  suffered  to  retire  to 
Europe  after  a captivity  of  six  years.  He  spent 
some  time  in  Spain,  and  was  then  employed  by 
the  Pope  to  proceed  to  France  and  England 
for  the  purpose  of  mediating  between  the 
monarchs  of  those  kingdoms,  then  at  war. 
Leo  was  received  by  Richard  II.  on  Blackheath- 
common  with  all  the  regard  due  to  his  rank, 
and  hospitably  entertained,  and  being  thus 
encouraged,  he  endeavoured,  in  the  course  of 
a speech  he  delivered  in  the  royal  presence,  at 
the  palace  of  Westminster,  to  enlist  the 
sympathy  of  the  English  monarch  in  his  own 
cause  ; but  the  only  result  was  the  presentation 
of  some  costly  gifts,  and  the  promise  of  a 
pension  equal  to  about  one  thousand  pounds  a 
year,  which  was  not  for  long  a charge  on 
England,  for  Leo  died  in  1393,  an  exile  in 
Paris,*  and  with  him  came  to  an  end,  perhaps 
for  ever,  the  kingdom  of  Armenia. 

At  the  period  of  Leo’s  death,  the  country 
was  in  the  hands  of  the  Persians,  Turks,  and 
Kurds,  Tamerlane  being  sovereign  paramount. 
In  due  course  it  became  entirely  occupied  by 
the  Persians,  and  the  final  doom  of  the 
Armenians  as  a nation  was  accomplished 

* Armenians  who  chance  to  be  in  Paris,  make  an  annual 
pilgrimage  to  the  tomb,  at  St.  Denis,  of  their  last  king,  upon 
the  anniversary  of  his  death,  when  prayers  are  offered  and  a 
few  words  are  usually  spoken  by  the  doyen  of  the  community. 
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when  Shah  Abbas,  in  1604,  desiring-  to  harass 
the  Turks  in  their  projected  attack  on  his 
dominions,  forced  the  entire  population  to 
emigrate  into  Persia,  destroying  towns,  laying 
homes  waste,  and  rendering  the  land  unin- 
habitable. He  treated  all  classes  well,  and 
founded  a new  city  of  Djoulfa  for  his  Christian 
subjects  ; but  the  last  bonds  of  unity  were 
sundered,  and  Armenia  has  since  remained 
simply  “ a geographical  expression,”  the  terri- 
tory becoming  the  battle-field  of  Turks  and 
Persians,  such  Christians  as  chanced  to  be  in 
the  way  meeting  with  merciless  massacre. 
Christianity  was  truly  in  peril,  but  the  brave 
patriots,  with  their  accustomed  tenacity, 
gathered  together  in  their  own  lands,  as 
opportunity  offered,  to  fight  in  defence  of  their 
faith,  or,  when  worsted,  to  supplicate  their 
conquerors  for  freedom  of  worship  and  unre- 
strained action  in  the  election  of  the  dignitaries 
of  the  church  to  which  they  belonged,  privi- 
leges that  were  eventually  conceded  upon 
acquiescence  in  heavy  taxation.  The  conse- 
quences of  such  an  arrangement  proved  fatal 
to  many  an  ecclesiastic  through  assassination 
or  compulsory  deposition,  the  vacancies  thus 
caused  making  room  for  new  elections  and  the 
exaction  of  fresh  fees  ! During  these  troubles, 
the  Pope’s  emissaries — Jesuit  missionaries — 
were  not  slow  to  profit  by  the  general  distress, 
and,  in  promising  the  protection  of  the  Western 
Powers,  many  proselytes  were  made  ; a state 
of  things  that  continued  with  varied  success 
until  the  close  of  the  last  century,  when 
Russia’s  influence  began  to  predominate ; for 
in  1808,  seven  years  after  the  annexation  of 
Georgia  to  the  Russian  Empire,  the  first 
election  of  a patriarch  took  place  in  accord- 
ance with  the  ancient  usages  of  the  Church. 

At  this  point  a very  natural  question  arises. 
Has  Armenia,  during  her  long  and  eventful 
history,  ever  had  a beneficial  influence  on 
neighbouring  populations  ? The  reply  is 
necessarily  in  the  affirmative,  for  at  such 
times  as  she  enjoyed  a certain  degree  of  in- 
dependence, her  influence  over  the  Georgians, 
and  other  as  well  as  Christian  people,  was 
decidedly  to  their  advantage,  but  chiefly  as 
regards  religion  and  literature.  Armenia  was 
foremost  in  supporting  Christianity  amongst 
her  neighbours,  the  Georgian  Bible  being  an 
exact  translation  of  the  Armenian  version,  of 
which  more  hereafter,  and  the  Georgian  Church 
having  been  in  a manner  dependent  upon  that 
of  Armenia  until  the  6th  century.  Mesrob, 
the  great  divine  and  missionary  of  the  early 
part  of  the  5th  century,  who  invented  the 


alphabet  for  the  language  of  his  country, 
which  is  traced  to  the  Iranic  of  the  Aryan 
family,  was  also  the  first  to  introduce  a system 
of  written  characters,  the  ecclesiastical  alpha- 
bet* for  the  Georgian  tongue.  So  far  back  as 
the  7th  century,  Armenian  missionaries,  under 
the  leadership  of  the  Armeno  - Albanian 
bishop,  Israel,  found  their  way  to  the  northern 
shores  of  the  Caspian,  where  they  were  suc- 
cessful in  proselytising  the  Huns  who  had 
made  that  region  their  home,  prevailing  on 
those  barbarous  tribes  to  give  up  the  worship 
of  their  giant  god,  to  discontinue  the  sacrifice 
of  horses,  and  to  abandon  polyandry  and  other 
pagan  customs  ; labours  that  are  related  with 
much  detail  by  Moses  of  Kalkant,  the  his- 
torian of  the  9th  century,  of  whose  works  an 
edition  has  appeared  in  Russian.  To  Armenia 
is  fairly  due  the  credit  of  having  carried  a 
certain  degree  of  civilisation  into  the  more 
remote  parts  of  the  Caucasus.  Nor  should  be 
overlooked  her  important  services  to  the 
Eastern  Empire  during  its  struggles  from  the 
5th  to  the  10th  centuries,  when  several  of  her 
sons,  such  as  Maurice,  the  Leos,  Romains, 
Basils,  Constantine  VII.,  John  Zimisces,  and 
others,  were  invested  with  the  imperial  mantle; 
Isaac  was  created  Exarch  of  Ravenna,  and 
many  others  were  entrusted  with  the  highest 
military  commands,  preferred,  in  many  in- 
stances, to  the  Greeks  themselves  ; and  it  may 
be  added,  that  if  the  annals  of  what  is  now 
British  India  were  consulted,  it  would  be  found 
that  Armenians  were  before  us  in  the  Peninsula 
as  traders  and  missionaries.  The  small 
Armenian  colony  at  Kauboul  has  a highly 
interesting  history. J 

If  we  except  the  few  Byzantine  sacred 
edifices  still  existing  in  the  west  of  Trans- 
caucasia, chiefly  the  work  of  Justinian  when 
introducing  Christianity  in  those  parts,  ecclesi- 
astical architecture,  as  seen  in  Georgia,  owes 
its  origin  to  Armenia,  and  is  remarkable  for 
solidity  and  grandeur  of  style,  the  chief  feature, 
apart  from  the  peculiar  stunted  spires,  being 
that  churches,  one  and  all,  and  of  whatsoever 
epoch,  are  constructed,  within  and  without, 
even  in  the  least  accessible  places,  entirely  of 
wrought  stone.  They  are  usually  in  the  form 
of  a cross,  the  dome  in  the  centre  being  sup- 
ported by  columns  or  pilasters  at  the  angles. 

* Pharnawaz,  the  first  king-  of  Karthly  (Georgia)  302-237 
B.C.,  is  credited  by  the  Georgians  with  having  originated  the 
military  or  vulgar  alphabet,  some  letters  of  which  assimilate 
the  Zend  alphabet,  others  bearing  a striking  resemblance  to 
the  Sanscrit. 

t See  “Fourteenth  Report  of  the  Church  Missionary 
Society’s  Mission  to  the  Afghans,”  printed  at  Lahore,  1880. 
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The  imposing  appearance  of  many  of  these 
edifices,  even  after  having  been  visited  by  the 
destroying  infidel,  and  having  endured  the 
neglect  of  centuries,  testifies  amply  to  what 
must  have  been  their  original  strength. 

After  that  Tiridates  had  returned  from 
abroad,  and  ascended  the  throne  of  his 
ancestors,  he  invited  a company  of  Grecian 
workmen  to  his  dominion,  possibly  from  a 
desire  to  introduce  a taste  for  higher  art 
among  his  people  ; and  he  employed  them  to 
construct  a residence  for  his  favourite  sister  at 
a place  now  called  Bash  Gharny,  near  his 
capital.  I should  say  it  was  a temple,  rather 
than  a palace,  of  the  Ionic  order,  as  indicated 
by  its  superb  remains.  It  probably  owes  its 
complete  destruction  to  an  earthquake,  of 
which,  however,  there  appears  to  be  no  record, 
while  there  is  evidence  that  it  was  still  stand- 
ing in  the  ninth  century.  A lion’s  face,  portion 
of  the  frieze  of  grey  porphyry,  of  which  the 
entire  edifice  was  constructed,  is  on  the  table 
before  you.  I am  not  aware  of  the  existence  in 
any  other  part  of  Armenia  of  another  example 
of  Grecian  architecture,  as  being  erected  by 
the  Armenians  themselves.  I chanced  to  con- 
verse with  several  Greeks — the  Armenians 
call  them  Berzen — at  a colony  near  Nahit- 
cftevan,  who  quite  believed  themselves  to  be 
the  descendants  of  those  who  built  the  lakht 
Dertad , “throne  of  Tiridates,’’  as  the  natives 
call  the  shapeless  mass  of  gigantic  porphyry 
blocks. 

During  that  most  brilliant  period  of  literature 
in  Armenia,  the  fourth  and  fifth  centuries, 
students  travelled  to  Constantinople,  Athens, 
Rome,  Alexandria,  and  other  seats  of 
learning,  and  many  remarkable  men  were  pro- 
duced, some  of  whom  translated  the  writings 
of  ancient  authors,  and  to  whose  industry  the 
world  owes  the  preservation  of  many  frag- 
ments the  originals  of  which  have  long  since 
perished  — for  instance,  the  works  of  Bar 
Deisan,  a noted  Gnostic  of  Mesopotamia  ; of 
Philo,  the  Greek;  of  Eusebius,  “ the  Father 
of  Ecclesiastical  History  ; ’’  Faustus  of  Byzan- 
tium, and  others,  besides  many  homilies  and 
various  writings.  A temporary  revival  took 
place  in  the  12th  and  13th  centuries,  of  which 
epoch  is  Haithoun,  known  as  the  author  of  a 
“ History  of  the  East,’’  written  in  Latin  during 
his  residence  in  France,  and  who,  it  is 
believed,  excited  the  sympathy  of  Edward  I. 
and  Edward  II.  of  England  in  favour  of  his 
country.  The  permanent  revival,  however,  of 
national  literature,  dates,  it  may  be  said,  since 
the  Benedictine  monks,  the  Mekhitarists,  so 


named  after  their  founder,  Peter  Mekhitar,  of 
Cappadocia,  became  settled  at  Venice  in  1717, 
where,  except  for  the  conflagration  that  brought 
them  to  sore  distress  a few  years  ago,  they 
have  continued  a prosperous  and  renowned 
community,  ever  constituting  it  their  task  to 
keep  alive  the  tongue  of  their  native  land,  and 
to  spread  abroad  its  history  and  literature  by 
the  publication  of  translations  into  various 
languages  from  the  works  of  their  own  authors. 
An  interesting  collection  of  popular  Armenian 
songs,  by  the  Rev.  Leo  P.  Alishan,  D.D.,  of 
the  Mekhitaristic  Society,  made  its  appear- 
ance some  years  ago,  being  dedicated  to  the 
people  of  Great  Britain.  One  of  the  songs  is 
a lament  on  the  forced  emigration  into  Persia 
of  the  Armenian  people,  by  Shah  Abbas,  nearly 
three  hundred  years  ago.  I cull  from  it  this 
one  verse — 

“ Oh  ! that  my  neck  were  broken,  blind  my  eye, 

Then  poor  Armenia  I should  see  thee  not — 

For  greater  happiness  t’ would  be  to  die, 

Than  live  and  witness  thy  unhappy  lot. 

It  seems  adapted  to  present  circumstances. 

The  Armenian  communities  in  various  parts 
of  Turkey,  in  Poland,  at  Amsterdam,  Leipzic, 
Marseilles,  in  Great  Britain,  and  British  India, 
have  had,  and  probably  still  have,  their  print- 
ing presses,  and  at  Jerusalem  printing  was 
first  introduced  by  Armenians. 

It  is  needless  to  dwell  on  the  heathen  prac- 
tices of  the  dark  ages  ; better,  by  far,  to  admit 
that  the  Armenians,  as  a nation,  are  to  be 
included  amongst  the  earliest  Christians. 
Eusebius,  in  the  early  part  of  the  4th  century, 
asserts,  and  the  tradition  is  firmly  believed  to 
this  day,  that  Abgarus,  the  King,  hearing  at 
Edessa  of  Jesus  Christ 'and  the  miracles  he 
wrought,  wrote  to  invite  the  Saviour  of  men  to 
visit  his  dominions*  and  heal  him  of  a 
dangerous  malady,  and  received,  in  reply,  a 
letter,  together  with  a portrait  of  our  Lord  ; 
and  it  is  added  that  two  of  the  apostles  having 
been  sent  into  Armenia  by  Jesus,  the  king 
and  his  people  were  converted,  but  that  their 
sufferings  at  the  hands  of  powerful  unbelieving 
neighbours  caused  all  again  to  revert  to 
paganism. 

It  was  during  the  reign  of  Tiridates,  as 
already  noticed,  that  Christianity  was  firmly 
established  by  Gregory,  “the  Enlightener,’’ 
the  Armenians  having  since  adhered  to  the 
faith  with  unparalleled  tenacity,  through  every 
kind  of  persecution ; their  Church  has  never, 
at  any  period,  swerved  from  its  earliest  princi- 
ples, and  alone  has  preserved  the  Nicene  creed 

* We  are  here  referred  to  John  xii.,  20  22. 
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in  its  originality,  with  the  addition  of  a simple 
form  of  prayer  prescribed  by  Gregory.  Re- 
cpresentatives  of  the  Church  having  failed  to 
make  their  appearance  at  the  Council  of 
Chalcedon  in  the  year  451,  in  consequence 
of  the  country  being  engaged  in  a des- 
perate struggle  with  Persia,  the  partisans  of 
Eutyches,  whose  doctrines  were  entirely  con- 
demned by  the  council,  busied  themselves 
•spreading  the  report  that  the  error  of  Nestorius 
•had  been  revived  at  the  council  just  held,  which 
•being  believed  by  the  Armenians,  they  un- 
hesitatingly and  for  ever  rejected  its  decrees. 
They  also  reject  with  horror  the  doctrine  of  the 
Nestorians,  whereby  Mary  is  termed  the  Mother 
of  Christ,  for  they  worship  her  as  being  the 
Mother  of  God — Astvadzadzin,  that  is  to  say, 
Deiftara,  the  co-existence  of  two  natures  in 
the  Saviour  being  at  the  same  time  admitted. 

The  first  Christian  church  was  erected  at 
Etchmiadzin,  in  309,  by  Gregory,  the  “ En- 
lightener,” the  present  cathedral,  the  mother 
ohurch,  being  a restoration  of  the  15th  century. 
In  the  adjoining  monastery,  founded  in  the 
sixth  century,  is  the  residence  of  the  Catholicos, 
■or  primate,  and  of  a certain  number  of  arch- 
bishops, bishops,  archimandrites,  monks,  and 
novices ; also  a treasury,  in  which  are  pre- 
served the  ecclesiatical  vestments,  mitres,  and 
pastoral  staffs  of  centuries,  church  plate,  and 
relics  that  are  considered  unique.  There  are 
also  the  few  remaining  contents  of  what  was 
once  a renowned  library,  several  printing 
presses,  and  a type  foundry.  The  various 
buildings  are  enclosed  within  a high  turreted 
wall,  pierced  by  four  gates  that  give  access  to 
"the  interior,  presenting  altogether  the  appear- 
ance of  a fortress  of  the  olden  time. 

The  clergy  is  divided  into  black  and  white, 
the  latter,  called  Kcijoane,  including  officiating 
priests  of  various  grades.  A candidate  for  the 
priesthood  must  be  a married  man,  but  he  may 
never  take  unto  himself  a second  wife,  nor 
•may  a priest’s  widow  marry  again.  The  black 
clergy,  Vartabed , consists  of  monks,  who 
alone  are  eligible  for  advancement  to  higher 
office,  and  are  bound  to  celibacy.  It  would 
occupy  much  time  to  describe  the  various  rites, 
but  it  may  be  mentioned  that  the  sacraments 
are  seven  in  number,  viz.,  Baptism,  Confirma- 
tion, the  Eucharist,  Penance,  Ordination, 
Matrimony,  and  Extreme  Unction,  the  eucha- 
rist  being  administered  to  the  laity  with  un- 
leavened bread  and  wine  unmixed.  Auricular 
confession  is  practised  ; relics  of  saints  are 
devoutly  guarded  and  employed;  and  although 
graven  images  are  not  under  any  circum- 


stances tolerated,  a picture  of  the  Virgin  and 
Child  is  to  be  found  in  every  church  with  a 
lamp  alight  before  it,  “ as  though  the  Deity 
were  ever  in  the  dark,”  wrote  Lactantius, 
when  reproaching  the  Romans  for  lighting 
candles  in  front  of  their  god  ! The  interces- 
sion of  saints  is  invoked,  and  prayers  are 
recited  for  the  souls  of  the  dead  without  there 
being  any  belief  in  a state  of  purgatory,  such 
services  being  held  on  Christmas-day,  the 
seventh  day  of  January,  Easter  Monday,  on  the 
anniversary  of  the  day  when  Jesus  appeared  to 
His  apostles,  which  falls  in  July,  on  the 
fifteenth  day  of  August,  being  the  ascension  of 
the  Virgin  Mar/,  and  on  the  seventeenth  day 
of  the  same  month,  which  is  the  anniversary  of 
the  finding  of  the  holy  cross. 

One  very  strange  anomaly  is  the  still  com- 
mon custom  of  sacrificing  animals  in  the 
accomplishment  of  vows.  Thus,  a patron  saint 
is  supplicated  to  intercede  with  the  Almighty 
that  certain  sick  be  restored  to  health  ; that  a 
journey  be  successfully  made  ; that  an  enter- 
prise be  brought  to  a profitable  termination;  in 
fact  for  any  temporal  advantage,  and  a cock, 
a ram,  a bull  (the  animal  must  be  a male)  is 
led  near  to  the  shrine  of  the  saint,  consecrated 
salt  is  put  into  its  mouth,  and  it  is  then  slain, 
and  the  carcase  distributed  amongst  the  poor. 

There  can  be  but  little  room  for  sympathy  in 
considering  the  persistent  observance  of  a 
multitude  of  superstitious  traditional  rites,  com- 
pletely at  variance  with  what  is  learnt  in  the 
Holy  Scriptures,  since  the  Bible  is  preserved 
almost  entirely  as  we  have  the  privilege  of 
enjoying  it,  except  that  in  the  Old  Testament 
are  several  additional  Books,  esteemed  canon- 
ical, whilst  other  Books,  admittedly  apocryphal, 
have  been  added  to  the  New  Testament.  The 
Armenian  version  is  pronounced  to  be  the  most 
faultless  reproduction  of  the  Bible*,  and  it  was 
under  this  conviction  that  Lord  Byron,  who 
spent  some  time  in  the  study  of  the  lan- 
guage, commenced  an  ‘ English  translation, 
but  he  never  completed  more  than  an  Epistle 
to  the  Corinthians,  one  of  the  apocryphal 
editions.  One  truly  primitive  ordinance  of  the 
Church  is  to  be  fully  appreciated,  in  the  fact 

* La  Version  Armenienne  est,  selon  moi,  la  Reine  de  tontes 
les  Versions  du  Nouveau  Testament.  L’avantag-e  qu’a  cette 
langue  de  pouvoir  exprimer  mot  a mot  les  termes  de  t Origi- 
nal, ne  liu  est  commun  avec  aucune  autre L’Antiquite 

de  la  Version  Armenienne  est  indubitable.  Les  Historiens 
de  cette  Nation  la  rapportent  au  commencement  du  cinquieme 
siecle,  et  leur  autorite,  qui  n’est  point  a mepriser,  est  tres- 
conforme  a ce  qu’on  peut  observer  en  comparant  cette  Version 
avec  les  plus  anciens  Exemplaires  Grecs,  qui  nous  restent. — 
Beausobre,  Nouv.  Testament,  Amst.,  1718 — quoted  in  Pre- 
face to  Whiston  Edition  of  Moses  Chorenensis. 
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that  the  laity  have  a voice  in  the  election  of 
bishops,  who,  in  their  turn,  are  empowered  to 
choose  from  among  themselves  a Catholicos,  or 
Primate,  the  Emperor  of  Russia  now  approving 
the  selection.  Visitors  to  Etchmiadzin  would 
surely  be  gratified  at  the  unostentatious  style 
of  that  dignitary,  whose  immediate  subordin- 
ates are  the  Patriarchs  of  Sis,  Aghtamar,  one 
of  the  four  islands  of  Lake  Van,  Constanti- 
nople, and  Jerusalem.  The  late  Catholicos, 
Gevork  IV.,  was  considered  by  all  Gregorians 
to  have  sent  an  erudite  and  dignified  refusal, 
when  invited  by  Pius  IX.  to  attend  the  (Ecu- 
menical Council  in  1869-70. 

It  cannot  be  said  that  Armenians  contem- 
plate with  indifference  any  secession  from  their 
Church  to  that  of  Rome,  notwithstanding  the 
general  feeling  of  toleration.  Of  Roman 
Catholics  there  are  about  a quarter  of  a million, 
known  as  Franks.  They  are  far  more  indul- 
gent towards  Christians  opposed  to  Papal 
domination.  There  exist  striking  instances  of 
this  in  the  interment  of  Sir  John  Macdonald, 
British  Envoy  to  Persia,  close  to  the  porch  of 
the  cathedral  at  Etchmiadzin,  amongst  those 
primates  who  were  considered  worthy  of  so 
distinguished  sepulture  ; in  the  burial  of  many 
of  our  countrymfen  within  the  walls  of  the 
cathedral  enclosure  at  Ispahan,  in  the  Ar- 
menian cemetery  at  Kauboul,  and  so  forth ; 
and  upon  the  occasion  of  the  funeral  of  the 
lamented  Henry  Martyn,  who  died  at  Tokal, 
in  1812,  when  the  ecclesiastical  authorities 
attended  with  all  the  pomp  due  to  a high  dig- 
nitary. It  was  even  decreed  by  the  Catholicos 
Nerses  (d  • 1857).  that  services  should  for  ever 
be  held  at  the  grave  of  Sir  John  Macdonald, 
by  a bishop  in  canonicals,  upon  each  of  those 
days  on  which  prayers  are  offered  for  the  dead. 

A matter  of  interest  to  most  Britons  is  the 
progress  in  favour  of  Protestantism,  due  to  the 
zeal  and  labours  of  American  missionaries. 
According  to  late  returns  published  by  the 
“American  Board  of  Commissioners  for 
Foreign  Missions”  (1889),  it  appears  that 
73  churches  in  the  Central  and  Eastern  Turkey 
Missions  were  attended  by  7,000  worshippers, 
that  the  average  congregations  at  180  different 
places  where  the  Gospel  is  preached,  amounted 
to  upwards  of  21,000  persons,  and  that  there 
were  no  less  than  14,215  children  in  regular 
attendance  at  Sunday  classes;  over  12,000 
pupils  were  under  instruction  at  268  educa- 
tional establishments,  those  students  who 
graduated  being  sent  out  as  preachers,  until 
there  are,  at  present — besides  23  ordained 
American  labourers  and  29  ladies — 452  native 


preachers,  ordained  and  lay,  and  helpers,  dis- 
tributed over  the  provinces.  But  not  only  in 
Turkey  are  Armenians  instructed  by  the  light 
of  the  Gospel,  for  a large  number  of  disciples 
are  to  be  found  at  Shemaha  in  Transcaucasia  - 
and  when  it  is  stated  that  Lutheran  pastors 
have  it  all  their  own  way  in  that  city,  where 
their  evangelical  labours  are  attended  with 
success,  the  rulers  of  Russia  and  Turkey — - 
with  some  exceptions,  no  doubt — are  scarcely 
to  be  charged  with  intolerance  towards 
Christians  outside  the  A ale  of  the  national' 
religion  as  is  commonly  laid  to  their  charge. 
Other  Protestants  are  at  Djulpha,  under  the- 
auspices  of  our  Church  Missionary  Society,  at 
Ouroumyeh,  and  elsewhere. 

We  pass  over  the  Armenians  in  the  Turkish' 
Empire,  their  situation,  under  whatsoever  as- 
pect, being  an  every-day  topic  in  the  Press,  to 
observe  that,  except  for  the  undeveloped  con- 
dition of  its  vast  and  precious  resources,  they 
are  certainly  far  happier  in  all  the  relations  of 
life,  in  Persia,  than  in  either  of  the  other  two- 
empires  that  share  in  the  sovereignty  over 
their  land.  They  are  largely  privileged, 
enjoying,  as  they  do,  the  most  perfect  reli- 
gious freedom  and  the  special  protection  of 
the  Shah,  who  is  wisely  and  generously  solici- 
tous of  all  Christians  within  his  dominions,, 
whilst  carefully  keeping  himself  aloof  from 
their  mutual  jealousies  ; many  hold  high- 
office,  none  pay  taxes  in  towns,  all  are  exempt 
from  conscription,  and  in  time  of  trouble  they 
find  safety  in  their  imperial  master,  and  places 
of  refuge,  if  needs  be,  under  the  flags  of  the 
several  foreign  representatives  — preferabLy 
under  those  of  Great  Britain  and  Russia. 

The  advantages  held  out  by  Russia  are  of  a 
distinct  kind,  and  access  across  the  border 
being  facile,  there  can  be  no  difficulty  in 
accounting  for  the  increasing  number  of 
refugees  from  Turkey  into  the  Christian 
Empire ; but,  be  it  noted  that,  as  Christians- 
fly  from  Turkish  domination  into  Russia,  so 
have  Moslems,  of  late  years,  taken  to  decamp- 
ing into  Turkey,  to  avoid  Russian  rule,  such 
exchange  being  certainly  to  the  loss  of  Russia 
in  the  matter  of  numbers,  but  advantageous  to 
her  policy.  In  Russian  Armenia,  every  village 
andhamletisself-governed,  each  “ elder  ” being 
elected  by  the  inhabitants,  who  are  also  em- 
powered to  nominate  rural  judges  for  the  inves- 
tigation and  settlement  of  trivial  disputes — ap- 
pointments that  are  valid  for  three  years.  There 
are  national  and  government  schools  in  which 
the  Russian  and  Armenian  tongues  are  taught,, 
and  a college  with  seminary,  at  Etchmiadzin, 
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that  is  entirely  supported  out  of  the  revenues 
of  the  Church.  Administration  in  Transcau- 
casia— as  is  the  case  in  the  Turkish  capital — ! 
is  largely  conducted  by  Armenians,  who  hold 
office  in  the  police  and  customs,  as  legal 
officials,  medical  officers,  road  surveyors,  post 
and  station-masters,  &c.,  Georgians,  Imer- 
itians,  and  Mingrelians  being  very  rarely 
employed  in  such  capacities.  They  are  to  be 
found  in  most  departments  of  the  State,  several 
distinguished  soldiers  having  obtained  a wide 
reputation  in  recent  times,  as,  for  instance, 
Shelkovnikoff,  Mouradoff,  Lazarieff,  Argou- 
tinsky,  Der  Goukasoff,  Beboutoff,  and  Loris 
Melikoff.  Many  Armenians  are  professors  at 
universities,  learned  members  of  the  legal  pro- 
fession, and  bankers  of  repute. 

Among  the  noted  Armenians  of  the  present 
day  should  be  included  Neriman  Khan,  Persian 
Envoy  in  Vienna  ; Hagop  Pasha,  late  Minister 
of  Finance  ; Vahan  Effendi,  Minister  of  Justice  ; 
and  Artim  Bey,  Under  Secretary  for  Foreign 
Affairs,  all  at  Constantinople  ; Malcolm  Khan, 
late  Persian  Envoy  in  London  ; A'ivazoffsky, 
the  marine  painter,  with  whose  beautiful  sea- 
pieces  Englishmen  have  of  late  been  made 
familiar ; Dr.  Alishan,  Diratzoff,  Dr.  Issaver- 
dens,  Mahsoud  Effendi,  Manasse,  Nubar 
Pasha,  Sabouh  Effendi,  Ohannes  Tchamitch, 
Vahan,  the  late  Nicholas  Emine,  and  many 
others . 

In  conversation  one  day  with  the  late  General 
Loris  Melikoff,  whose  fall  from  power,  deplored 
by  every  educated  Russian,  caused  equally 
deep  regret  even  to  the  amiable  sovereign 
who  was  prevailed  upon  to  decree  the  same, 
I referred  to  a feeling  prevalent  amongst  Ar- 
menians in  Russia,  that,  as  a race,  they  were 
denied  opportunities  for  advancement  in  the 
same  way  as  afforded  to  orthodox  subjects  of 
the  empire.  “It  is  not  so,”  replied  the 
General,  “ I am  an  Armenian.  At  the  age  of 
twenty-nine  I held  the  rank  of  colonel,  and 
was  commandant  at  Kars  when  that  fortress 
was  restored  to  Turkey,  and  you  are  aware  of 
the  position  I have  since  attained.”  He  then 
quoted  some  of  the  names  recorded  above,  as 
proof  that  promotion  was  the  guerdon  equally 
of  Armenians  as  of  bona-fide  Russians.  “I 
am  aware,”  I continued,  “that  a goodly  num- 
ber of  Armenians  have  held  and  do  hold  high 
office  in  the  service  of  Russia,  but  the  complaint 
is  to  the  effect  that  those  so  favoured  are  very 
few  in  proportion  to  the  many  subjects  of  that 
nationality.”  “Ah!  mon  Dieu  ! Jenesaurais 
vous  dire ; d’ailleurs  je  ne  suis  pas  le  gardien  des 
Armeniens,”  was  his  Excellency’s  rejoinder. 


Whilst  some  travellers  unite  in  speaking  of 
Armenians  as  enterprising,  intelligent,  and 
obliging,  those  of  education  being  usually 
good  linguists,  others,  perhaps  on  shorter 
acquaintance,  decry  them  for  their  cringing, 
subservient,  and  altogether  unmanly  ways  ; 
but  it  is  manifestly  as  unfair  to  estimate  the 
national  character  by  the  miserable  specimens 
met  in  bazaars,  maidans,  and  at  landing- 
places,  as  it  would  be  to  judge  of  English- 
men or  Frenchmen  on  contemplation  of  the 
wretched  touts  and  other  loafers  at  English 
and  French  seaports.  It  is  due  to  persistent 
industry,  and  consequent  success  in  commercial 
pursuits,  that  a large  proportion  ot  the  trade 
in  Persia  and  Turkey  is  in  their  hands  ; also 
in  South  Russia,  and  the  Caucasus  where 
Nahitchevan  on  the  Don,  Tchaldir  near 
Rostoff,  Mosdok,  Kislar,  &c.,  are  purely 
Armenian  settlements.  Tournefort,  who  spent 
some  time  amongst  them,  150  years  ago, 
wrote  : — “ The  Armenians  are  the  best  people 
in  the  world,  civil,  polite,  and  full  of  good 
sense  and  probity.  . . They  trouble  them- 

selves with  nothing  but  trade,  which  they 
follow  with  the  utmost  attention  and  applica- 
tion. They  are  not  only  masters  of  the  trade 
in  the  Levant,  but  have  a large  share  in  that  of 
the  most  considerable  places  in  Europe.  They 
come  from  the  furthest  parts  of  Persia  to 
Leghorn.  Not  long  since  they  settled  at  Mar- 
seilles. They  travel  into  the  dominions  of  the 
Mogul,  to  Siam,  Java,  the  Philippine  Islands, 
and  throughout  all  the  East,  except  China.” 
Such  words  stand  good  in  these  our  times  as 
characteristic  of  the  people.  Armenians  are 
ever  unpopular  in  Turkey,  being  under  the  ban 
of  an  ancient  saying  that  it  takes  two  Greeks 
to  outwit  a Jew,  and  three  Jews  to  outwit  an 
Armenian  ; and  in  Russia  they  are  assimilated 
to  Jews  because  of  their  penuriousness  and 
love  of  money,  failings  in  which  they  by  no 
means  stand  alone.  There  is  no  doubt  that 
the  Armenian  of  a certain  class  and  calling 
will,  like  a true  Oriental,  take  advantage  of  a 
stranger,  and  impose  upon  him  if  he  can, 
in  the  same  petty  way  as  is  practised  at 
restaurants  and  hotels,  and  by  cabbies,  in  very 
many  European  provincial  towns. 

Tournefort’ s amusing  description  of  the 
Armenian’s  mode  of  effecting  a purchase,  is, 
in  part,  a common  enough  sight  at  the  present 
day,  especially  in  Turkish  towns.  “We  could 
not  but  laugh,”  says  the  distinguished  botanist, 
“ to  see  the  way  of  trafficking  among  the 
Armenians  in  the  caravanseras  of  Erzeron. 
They  begin  by  putting  money  on  a table,  as 
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among  the  Turks  ; after  that  they  haggle  a 
great  while,  and  add  one  piece  after  another, 
but  not  without  a great  deal  of  noise.  We 
believed,  by  their  way  of  talking,  they  were 
ready  to  cut  one  another’s  throats,  but  they 
meant  nothing  like  it.  The  brokers 

squeeze  the  hands  of  the  sellers  so  very  hard, 
as  to  make  them  cry  out,  and  don’t  let  them 
go  till  they  agree  that  the  buyer  shall  not  pay 
above  so  much  ; . . . after  that,  everyone 

laughs.  They  say,  with  reason,  that  the  sight 
■of  the  money  makes  them  sooner  agree.” 

An  Armenian  nobleman  observed  to  me  one 
day,  “ My  countrymen  may  be  assimilated  to 
the  Jews,  but  they  are  wiser  than  they,  and, 
therefore,  superior  to  them  ; for  the  Armenians 
are  sensible  of  the  advantages  of  a good 
education,  and  they  avail  themselves  of  oppor- 
tunities for  having  their  children  brought  up  in 
conformity  with  the  exigencies  of  the  times  ; 
whereas  our  Jew  (this  conversation  took  place 
in  Russia)  quite  ignores  the  necessity  for 
education.” 

Russia  is  diligent  just  now  in  flooding  Cen- 
tral Asia  with  her  productions,  it  may  be  said 
with  the  aid  of  the  bayonet,  and  we  are  in- 
formed by  those  who  should  know,  that  her 
manufactures  are  carried  on  by  caravans  from 
stations  on  the  Transcaspian  railway  to  Herat 
and  Kauboul,  in  the  face  of  the  restrictions 
imposed  by  the  Amir  of  Afghanistan ; and 
largely  to  Meshed  (200  miles  only  by  road  from 
Herat),  in  the  fertile  province  of  Khorasan, 
where  Russian  merchants  are  energetically 
seeking  to  extend  their  operations,  and  estab- 
lish a still  firmer  footing.  In  the  meantime, 
Englishmen  will  do  well  to  bear  in  mind  that 
Armenians,  and  none  others,  are  eminently  the 
patient,  toiling,  persevering  colporteurs  over 
the  least  known  bye-paths  and  mountain  passes 
in  Asia  Minor,  in  the  Caucasus  and  Trans- 
caucasia, in  Persia,  and  in  the  vast  border 
lands  of  those  territories  ; petty  traders  with- 
out number,  who  would  too  readily  give  the 
preference  to  British  over  all  other  merchan- 
dise, because  of  their  superiority  and  of  their 
being  appreciated  by  the  masses,  were  any 
such  available  and  within  easy  reach,  say  at 
depots  established  for  the  purpose  by  British 
enterprise,  at  certain  frontier  towns  as  commer- 
cial centres.  The  Armenian  pedlar  does  not 
care  to  journey  afar  in  search  of  the  wares  in 
which  he  deals,  for  it  would  not  pay  him 
to  do  so ; but  were  his  energetic  spirit 
encouraged  by  the  sight  of  a varied  stock 
of  British  cottons,  cutlery,  &c.,  at  the 
threshold  of  his  boundless  field  of  action, 


British  goods,  thus  at  hand,  would  find  their 
way  by  a short  land  route,  legitimately  and  ex- 
tensively, amongst  the  many  populations  that 
are  as  yet  beyond  the  sphere  of  Russian  do- 
mination. Apart  from  the  honest  colporteur  is 
the  contrabandist,  indigenous  in  every  land, 
who  will  dexterously  introduce  himself  and  his 
load  to  within  the  limits  of  Russian  protector- 
ates, in  spite  of  sentinels,  painted  barriers,  and 
protective  enactments,  too  frequently  with  the 
connivance  of  those  whose  duty  it  is  to  circum- 
vent and  apprehend  them.  This  he  has  been 
doing  for  years,  on  no  small  scale,  as  I happen 
to  have  myself  discovered. 

The  value  of  the  exports  of  British  goods 
from  the  Punjab  to  countries  beyond  the 
frontier  has  declined  from  .£1,268,485  in  1886- 
87  to  ,£1,184,170  in  1888-89,  a falling  off  per- 
ceptible in  the  north  rather  than  on  the  Dera- 
jat  frontier  on  the  south,  to  be  attributed  to 
their  enforced  exclusion  by  Russia,  but  also  in 
part  to  the  taxation  to  which  they  are  subject 
in  Afghanistan.  The  frontier  towns  of  the 
Punjab,  viz.,  Dera  Ghazi  Khan,  Dera  Isinail 
Khan,  Banna,  Kohat,  Peshawur  where  there  is 
a small  Armenian  Colony,  and  the  Hazara,  are 
well  supplied  with  dealers  in  spun  cotton  and 
cotton  fabrics,  and  Punjab  traders  are  full  of 
enterprise  in  discovering  outlets  for  their 
goods,  but  it  is  perhaps  now  time  to  add  to 
these  commercial  depots  by  others,  say  at 
Sukkur  (Sind)  and  Sibi  (Beloochistan  on  the 
Sind-Pishin  railway),  as  well  as  at  Quetta, 
some  eighty  or  ninety  miles  only  from  Kila- 
Abdullah,  just  before  reaching  the  Khojak 
tunnel  and  pass.  From  Quetta,  Armenian 
colporteurs  might  be  trusted  to  scatter  sup- 
plies— entirely  on  their  own  account  and  paid 
for  in  ready  money— over  Beloochistan  and 
beyond,  thus  supplementing  the  Persian  trade 
from  Bombay  if  we  would  not  lose  that  trade, 
as  well  as  in  Afghanistan,  and  from  Sukkur 
and  Sibi  they  would  travel  amongst  the  tribes 
that  are  being  brought  more  definitely  under 
British  influence,  between  the  Sibi-Pishin  rail- 
way, a material  resource  to  them,  and  the 
Gomal  and  Kundar  rivers.  It  is  out  of  the 
question  for  European  traders  to  attempt  to 
reach  Kandahar,  Kauboul,  or  Herat,  and 
especially  British  subjects,  who  are  forbidden 
to  cross  the  India  frontier  except  with  official 
permission  ; but  Persian  and  other  Armenians 
would  undertake  to  do  so  from  different  points, 
after  their  own  manner,  peaceably  and  meekly, 
and  confront  Russian  goods  that  were  being 
introduced  from  the  north*. 

* I have  not  neglected  to  consult  that  able  work,  Ibbet- 
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It  is  idle  to  dwell  here  on  the  improved  rela- 
tions that  should  or  might  exist,  as  some 
think,  with  that  British  pensioner,  the  Amir  of 
Afghanistan,  and  thereby  question  the  wisdom 
and  action  of  the  Government  of  India,  surely 
the  ablest  judges  in  such  a matter;  but  it 
would  certainly  be  a powerful  support  and  in- 
centive to  the  Armenian  pedlar  were  the  Amir 
to  order  that  he  was  not  to  be  molested  or 
interfered  with  in  his  progress  through  his 
Highness’s  dominions.  That  this  unique  trader 
would  find  it  to  his  interest  to  push  the  sale 
of  British  goods  — apart  from  India-made 
cottons — may  be  assumed  from  the  increasing 
demand  for  piece  goods  on  the  North-Western 
frontier,  the  imports  thither  having  increased 
from  385,000  maunds* *  in  1881-82,  to  503,000 
maunds  in  1888-89,  to  say,  to  upwards 

of  4,000  tons ; thus  showing  that,  outside  the 
cost  of  transit  from  the  sea-board,  an  appre- 
ciable margin  remains  for  profit. 

Native  Armenian  industry  is  necessarily 
limited  under  present  conditions.  Armenians 
are  good  copper  and  brass  founders,  expert 
gold  and  silversmiths,  and  clever  mosaic 
workers  in  marble  and  vitreous  paste,  while 
their  embroideries  in  gold,  silver,  and  silk, 
which  supply  the  principal  bazaars  throughout 
the  East,  are  scarcely  to  be  equalled.  Silk 
produce  is  largely  on  the  increase,  the  raw 
material  for  European  markets  passing  through 
their  own  looms. 

The  habitations  of  the  poorer  classes  in- 
variably present  a picture  of  very  wretchedness. 
In  the  highlands  they  are  constructed  of  mud 
or  of  stones,  rudely  put  together,  and  of  suffi- 
cient size  to  house  cattle,  whose  droppings, 
made  into  cakes  and  sun-dried,  afford  excel- 
lent winter  fuel — this  in  districts  where  timber 
is  scarce.  In  the  plains  they  are  better 
housed,  their  dwellings — some  are  very  spacious 
— with  a court  for  cattle,  standing  within  a 
walled  enclosure.  In  the  houses  of  well-to-do 
people,  the  visitor  is  shown  into  an  apartment 
luxuriously  carpeted,  numerous  chairs  along 
the  walls,  and  a table  in  the  centre  completing 
the  furniture,  beyond  which  room — it  is  called 
“the  guest  chamber” — no  stranger  is  per- 
mitted to  intrude.  As  a rule,  the  female 
members  of  a family  keep  effectively  out  of 
sight.  It  cannot  be  said,  however,  that 
this  is  the  case  everywhere,  because  in  large 
towns,  women  are  less  reserved  , but  when 

son’s  “Census  of  the  Punjab,”  taken  in  1881,  but  regret  to 
say  I have  failed  to  discover  what  number  of  Armenians  were 
in  the  Punjab  at  the  period. 

* One  maund  = 80  lbs. 


seen,  their  condition  appears  to  be  one  of 
degradation,  their  humility  and  obsequious- 
ness towards  male  relatives  producing  a most 
painful  impression. 

In  describing  the  national  costume,  it  may 
be  safely  asserted  that  the  ladies  of  Armenia 
are  not  one  whit  behind  their  fair  sisters  else- 
where in  the  love  of  apparel.  The  head-dress 
consists  of  a deep  coronet  of  velvet,  embroidered 
in  gold  or  silk,  to  which  are  attached  gold  coins,, 
jewels,  or  other  ornaments.  It  is  the  Georgian 
thavsacravy . The  lower  part  of  the  face  is  often 
concealed  by  the  urftak,  much  after  the  fashion 
of  the  Turkish  yash?nak , or  by  the  folds  of  a 
large  shawl  that  reaches  from  the  crown  of 
the  head  to  below  the  waist,  a practice  that 
has  continued  since  the  time  when  females 
were  forcibly  abducted  to  supply  Moslem 
harems,  the  people  being  driven  to  the  necessity 
of  observing  the  very  custom  of  their  oppressors 
in  concealing  the  fairest  of  the  sex.  The  gown 
is  a long  garment,  from  neck  to  ancles,  of  the 
gayest  colours,  profusely  embroidered,  over 
which  is  a tunic  of  silk  or  of  satin  brocade, 
having  the  skirt  divided  in  three  parts,  the. 
whole  presenting  as  ungainly  attire  as  it  is 
possible  to  conceive.  Linen  incurs  large  ex- 
penditure, in  consequence  of  costly  trimmings 
in  lace  and  embroidery.  In  early  life,  females 
are  decidedly  pretty,  but  they  age  compara- 
tively early.  Writing  in  the  seventeenth 
century,  Gemelli  Carreri,  a well-known  Nea- 
politan traveller  and  explorer,  wrote: — “ Le 
donne  Armene  sono  bellisime,  e la  loro  bellezza. 
non  e ajutata  dal  arte.”  Men,  likewise  gene- 
rally good  featured,  wear  a high  tapering  hat 
of  fur,  and  a loose  frock  coat  having  the  sleeves 
split  open  to  the  shoulders,  fitting  over  an 
under  garment  of  black  silk,  tightened  in 
at  the  waist  by  a belt  that  holds  various 
weapons,  frequently  silver-mounted,  and  even 
jewelled. 

This  notice  would  . scarcely  be  complete 
without  reference  to  some  of  the  every  day 
customs  in  common  life,  from  birth  to  death 
and  burial,  unshorn  of  their  long  traditional 
mystifications,  and  as  still  observed  in  more 
remote  parts. 

No  sooner  is  a child  born  than  it  is  rubbed 
all  over  the  body  with  salt,  and  kept  wrapped 
in  a cloth  until  the  arrival  of  the  priest,  who 
commences  the  service  by  consecrating  water 
in  which  the  midwife  must  bathe  her  hands  and 
feet,  and  the  infant  is  to  be  washed.  Already, 
however,  even  before  the  priest  makes  his 
appearance,  has  the  midwife  drawn  a line  on 
the  four  walls  of  the  room  with  an  iron  rod,  to 
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keep  out  the  devil  and  all  his  works,  for  the 
devil  cannot  break  through  iron.  The  child 
is  baptised,  by  immersion,  on  the  eighth  day, 
having  been  carried  to  the  church  by  the  god- 
father or  midwife ; baptism  is  followed  by 
confirmation,  the  infant’s  body  being  anointed 
in  nine  different  parts,  after  which  the  little 
creature  is  wrapped  in  a piece  of  white  cloth, 
and  a twist  of  white  and  red  silk  is  bound 
around  the  forehead,  but  more  commonly 
around  the  neck,  and  sealed  with  an  impres- 
sion of  the  cross.  The  eucharist  is  next  ad- 
ministered by  the  priest  dipping  his  finger  in 
the  chalice  and  then  putting  it  in  the  infant’s 
mouth,  so  that  three  of  the  seven  sacraments 
are  celebrated  at  one  time,  viz.,  baptism,  con- 
firmation, and  the  eucharist.  Upon  returning 
the  child  to  its  mother,  the  godfather  makes  a 
present  to  the  latter,  in  the  presence  of  all 
friends  assembled,  and  on  the  third  day  the 
silken  threads  and  white  cloth  are  consigned 
to  the  flames.  On  the  fortieth  day  the  mother 
is  churched. 

Barrenness  is  a source  of  considerable  dis- 
tress, women  under  such  circumstances  being 
in  the  habit  of  making  strange  vows  with  the 
view  of  propitiating  their  patron  saint.  In 
more  ordinary  practice,  they  are  to  the  effect 
that  should  the  saint’s  intercession  with  the 
Almighty  avail,  the  child’s  hair  shall  not  be 
cut  during  the  space  of  seven  years  ; or,  that  it 
shall  be  continually  clothed  in  white  during  a 
certain  period  ; but  the  most  disagreeable  ar- 
rangement, so  far  as  the  desired  for  child  is 
concerned,  is  its  dedication  to  be  for  life  the 
slave  of  its  mother’s  patron  saint.  When 
this  last  vow  is  made,  and  the  prayer  is 
heard,  a silver,  copper,  or  iron  ring — the 
expense  incurred  being  according  to  the  means 
of  the  parents— is  fastened  around  the  infant’s 
neck  with  a padlock,  there  to  be  worn  accord- 
ing to  the  terms  of  the  promise,  this  ceremony 
being  performed  in  front  of  the  saint’s  shrine. 
At  the  expiration  of  the  appointed  time,  the 
ring  is  removed  and  converted  into  a cross, 
candlestick,  or  some  kind  of  ornament,  and 
deposited  at  the  shrine,  after  which  the 
child  becomes  the  slave  of  the  saint,  and 
is  bound  to  make  an  offering  annually  to 
the  church  that  encloses  the  said  shrine,  be 
it  frankincense,  candles,  carpeting,  or  other 
useful  gift. 

In  rural  districts  a boy  learns  to  read  and 
write,  the  Psalms  and  New  Testament  are  put 
into  his  hands,  he  is  taught  grammar,  takes  a 
few  lessons  in  book-keeping,  and  his  educa- 
tion is  considered  complete.  Lads  destined 


for  the  Church  are  specially  trained  by  the 
clergy. 

A curious  custom  is  that  of  admitting  a 
young  man  into  a guild  or  corporation  of 
artisans.  On  the  completion  of  his  son’s 
apprenticeship,  the  father  invites  the  masters 
of  the  craft  to  a feast,  and  when  the  toast  of 
the  day  is  about  to  be  given,  the  candidate 
runs  to  the  middle  of  the  room  and  falls  upon 
his  knees.  Approaching  him,  his  own  master 
inquires  if  he  is  persuaded  that  he  can  con- 
scientiously call  himself  a master  workman  > 
and  upon  receiving  a reply  in  the  affirmative 
boxes  the  youth’s  ears  three  times,  and  from 
that  moment  the  lad  becomes  entitled  to  have 
his  name  enrolled  on  the  strength  of  the  craft, 
and  to  set  up  in  business  on  his  own  account, 
should  he  care  to  do  so. 

The  education  of  girls  is  lamentably  neg- 
lected, for  they  are  rarely  taught  to  read  and 
write,  unless  as  preparation  for  taking  the  veil. 
Convents,  however,  are  very  few  in  number. 
Housekeeping  and  the  use  of  the  needle  are 
considered  sufficient  accomplishments  for  those 
who  frequently  become  wives  at  thirteen,  are 
mothers  of  five  or  six  children  by  the  time 
they  are  twenty,  and  grandmothers  at  thirty. 
It  is  a serious  matter  should  a maiden  attain 
her  seventeenth  year  with  no  prospect  of 
marriage,  for  so  surely  as  the  festival  of  St.. 
Sergius  comes  round,  she  is  obliged  to  fast 
three  days  and  then  eat  salted  fish,  without 
the  right  to  quench  her  thirst  unless  some 
kind  swain  be  found  who  will  promise  to  take 
her,  and  “ be  her  master.” 

Young  men  also  marry  betimes,  their  acqui- 
sition of  a wife  being  but  too  frequently  an 
arrangement  between  the  parents.  In  such 
cases,  when  a youth  has  attained  his  twentieth 
year,  his  parents  select  a wife  for  him,  and 
employ  the  priest  to  carry  the  proposal  to  the 
parents  of  the  young  lady.  Should  the  reply 
be  favourable,  a near  relative — a sister  or  aunt 
— calls  to  see  and  converse  w’ith  her ; and  if 
she  is  of  opinion  that  the  chosen  one  answers 
all  expectations,  physically  and  morally,  she 
puts  a ring  on  her  finger,  kisses  her  on  the 
forehead,  and  the  betrothal  is  complete,  even 
though  the  girl  may  never  have  seen  the  man 
proposed  to  be  her  husband. 

After  the  expiration  of  a few  days,  the  youth, 
accompanied  by  his  father,  is  taken  by  the 
priest  to  see  his  bride,  perhaps  for  the  first 
time,  when  he  places  a ring  on  the  forefinger 
of  her  right  hand  ; a supper  follows,  at  which 
the  good  tidings  are  announced  to  the  guests, 
and  the  bridegroom  is  afterwards  conducted 
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into  the  women’s  apartments,  taking  with  him 
fruit  and  sweetmeats  as  presents  to  his  future 
female  relatives.  Upon  returning  to  the  guest 
chamber,  he  receives  from  his  future  father-in- 
law  a watch,  a belt,  or  other  pledge,  that  will 
entitle  him  to  ready  access  to  the  house,  though 
he  may  never  be  left  alone  with  his  bride.  These 
forms  completed,  the  marriage  is  celebrated 
upon  some  convenient  day,  provided  the  follow- 
ing preliminary  ordeals  be  undergone. 

The  bridegroom’s  male  relatives  and  friends 
assemble,  by  invitation,  at  his  father’s  house, 
where  they  find  a tailor  squatting  cross-legged 
in  the  middle  of  the  guest-chamber,  with 
materials  for  making  a suit  of  clothes.  The 
company  being  seated,  the  tailor  takes  the 
youth’s  measure,  maiks  out  the  cloth,  and 
commences  to  cut  it ; but  the  scissors  do  not 
operate,  nor  will  they  do  so,  notwithstanding 
all  his  efforts,  until  each  person  present  will 
have  thrown  him  a coin,  after  which  the 
wedding  suit  is  proceeded  with  merrily.  Next 
a barber  is  called  in,  and  the  bridegroom  has 
to  submit  to  being  shaven.  A few  strokes  are 
executed,  but  the  razor  does  not  pass  over 
the  customer’s  face,  which  exhibits,  here  and 
there,  an  unshaven  patch,  to  the  general 
amusement.  Like  the  tailor,  the  barber  is 
tipped,  and  the  operation  is  completed. 

On  the  evening  fixed  upon  for  the  nuptials, 
the  bridegroom,  accompanied  by  his  most  inti- 
mate friends,  bearing  torches,  repairs  to  the 
bride’s  house  with  presents  in  money  and 
jewellery,  carried  on  a tray,  which  he  is 
allowed  to  offer  to  the  bride  so  soon  as  she  is 
prepared  to  receive  them  ; and  having  accepted 
the  gifts,  her  right  hand  is  placed  in  his  right 
hand,  an  act  that  becomes  the  signal  for  loud 
wailing  and  some  weeping  amongst  the  women, 
•expressions  of  grief  that  are  indescribable,  the 
•efforts  to  produce  them  being  positively  in- 
human. Shortly,  a procession  is  formed,  and 
the  bride,  closely  veiled  from  head  to  feet, 
mounts  astride — the  usual  way  in  which  women 
ride — a gaily  caparisoned  horse,  and  is  con. 
ducted  to  the  church  by  her  male  relatives’ 
musicians  at  the  head  of  the  procession 
making  sadly  discordant  noises.  The  com- 
plicated ceremony  is  concluded  by  the  priest 
fastening  around  the  necks  of  the  bride  and 
bridegroom  separate  twists  of  white  and  red 
silk  thread,  which  he  seals  with  an  impression 
of  the  cross,  as  in  baptism.  From  the  church 
the  nuptial  party  proceeds  to  the  house  at 
which  the  newly-married  couple  are  to  live, 
and  as  the  bridegroom  enters,  he  stamps  upon 
and  breaks  a plate  that  has  been  placed  on  the 


threshold,  to  signify  that  he  is  lord  and  master  ; 
but  although  these  two  persons  have  become 
man  and  wife,  they  are  exhorted  to  keep  apart 
from  each  other  during  three  days  and  three 
nights,  at  the  expiration  of  which  time  the  priest 
visits  them,  removes  the  threads,  and  commends 
them  for  their  chastity.  The  honeymoon  tour, 
however,  is  being  by  degrees  appreciated,  and 
it  not  unfrequently  happens,  nowadays,  that 
when  his  reverence  calls  upon  the  third  day, 
he  misses  the  young  people,  who  have  taken 
flight  without  waiting  for  his  consent. 

In  many  parts  of  Armenia,  women  allow 
several  years  to  pass,  after  marriage,  without 
speaking  to  a male,  not  excepting  even  their 
own  father  and  grown-up  brothers.  Instances 
are  of  common  occurrence,  when  sons  take 
their  wives  to  their  father’s  house,  where  all 
live  together,  the  eldest  son  becoming  lord  at 
the  father’s  death,  with  the  result  that  quite  a 
large  number  of  the  members  of  one  family 
are  sometimes  to  be  found  under  the  same 
roof. 

When  a death  occurs,  the  body  is  sewn  up 
in  calico,  with  the  arms  crossed  over  the 
breast,  and  on  the  second  day  borne  to  church 
in  a shell,  laid  in  the  middle  of  the  edifice  for 
one  night,  and  interred  on  the  following,  that 
is  to  say,  the  third  day,  sometimes  without  the 
shell.  The  new  pall  of  black  cloth  becomes 
the  perquisite  of  the  officiating  priest. 

The  death  of  a man  of  position  involves  his 
family  in  heavy  expenses.  A priest  takes  up 
his  abode  in  the  house  of  the  deceased,  for  the 
space  of  one  month,  his  duty  consisting  in 
offering  up  prayers  for  every  person,  be  he 
friend  or  stranger,  who,  chancing  to  pass  that 
way,  enters  the  dwelling,  such  visitor  being 
entitled  to  refreshments,  which  are  prepared 
daily  ; and  during  the  course  of  that  month, 
the  poor,  sometimes  amounting  to  hundreds, 
have  to  be  treated  to  three  substantial  meals. 
Should  a death  be  shortly  succeeded  by  ano- 
ther death  in  the  same  family,  the  greatest 
uneasiness  is  experienced  by  the  survivors, 
who,  when  ignorant  and  superstitious,  will,  if 
they  can,  cause  the  body  of  the  first  person 
buried  to  be  surreptitiously  exhumed,  and  his 
heart  taken  out — for  they  believe  he  must  have 
quitted  this  world  in  a state  of  anxiety  on 
account  of  his  relatives,  and  they,  in  conse- 
quence, are  rapidly  following  him  to  the 
grave  ! 

Ancient  cemeteries,  in  various  parts  of  the 
country,  present  a remarkable  appearance, 
the  monuments  being  mostly  in  the  form  of  a 
ram,  or  having  a ram’s  head;  and  the  in- 
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genuity  displayed  in  the  variety  of  crosses, 
sculptured  in  relief,  is  very  striking.  These 
tombstones  are  usually  of  a reddish  sandstone, 
the  finest  works  being  of  the  14th  and  15th 
centuries. 

Although  piiests  take  a prominent  part,  as 
has  been  shown,  in  the  more  important  affairs 
of  life,  it  is  not  easy  to  conceive  the  extent  to 
which  they  are  held  in  contempt.  Many  a 
man  will  retrace  his  steps  homewards,  and 
give  up  his  avocations  for  the  day,  should  a 
priest  chance  to  be  the  first  person  he  meets 
on  his  way  to  business.  With  but  some 
few  exceptions,  priests,  though  tolerant,  are 
ignorant  and  superstitious,  but  of  sober  habits 
and  upright  morals. 

Superstition  is  common  enough  among  the 
lower  classes.  A life-long  protection  against 
venomous  reptiles  is  ensured  by  employing  a 
snake-charmer  to  wind  a snake  around  the 
child’s  neck.  The  howling  of  a house-dog 
forebodes  a calamity.  A murderer  is  easily 
discovered,  for  it  suffices  to  boil  the  clothes  of 
the  victim,  and  the  criminal  cannot  fail  to  give 
himself  up  immediately. 

Petty  larceny  is  condemned  after  the  following 
manner.  When  any  small  object  is  missed,  the 
inmates  of  the  house  in  which  the  theft  was 
committed,  and  suspected  persons,  are  invited 
to  meet  together,  when  each  in  turn  takes  up  a 
certain  quantity  of  well-sifted  earth  prepared 
for  the  purpose,  and  carries  it  into  a room, 
there  to  be  thrown  on  the  floor  at  a spot  agreed 
upon  beforehand.  After  everybody  has  passed 
through,  the  owner  of  the  missing  article  turns 
over  the  pile  of  earth,  and  invariably  finds  what 
he  supposed  was  lost. 

Considerable  difficulty  is  at  all  times  ex- 
perienced by  statisticians  in  obtaining  reliable 
returns  of  the  number  of  Armenians  in  various 
parts  of  the  globe,  but  most  authorities  appear 
to  be  agreed  that  it  amounts  to  something  like 
5,000,000,  of  which  total  nearly  half  a million 
are  settled  in  distant  parts,  there  remaining 
scattered  in  their  own  land  and  in  adjoining 
territories,  all  subject  to  foreign  domination,  a 
population  that  may  well  be  entitled  to  respect- 
ful consideration,  seeing  it  nearly  equals  those 
of  the  kingdoms  of  Portugal,  and  of  Sweden  and 
Norway,  and  exceeds  that  of  the  Netherlands, 
Denmark,  Greece,  Switzerland,  and  Bulgaria. 

Some  statesmen  and  soi-disant  legislators  of 
the  day  pretend  to  be  greatly  exercised  as  to 
the  fortunes  of  the  Armenians,  but  none  move 
hand  or  foot  to  any  purpose  in  behalf  of  that 
distracted  people,  beyond  holding  meetings, 
discussing  the  situation,  and  passing  resolu- 


tions. The  integrity  of  Turkey  must  be  main- 
tained, says  England,  at  all  times,  and  none 
conversant  with  Eastern  affairs  will  dispute  the 
wisdom  and  absolute  necessity  of  such  a policy. 
Let  us  consider  Asiatic  Turkey  under  one 
aspect. 

In  the  course  of  operations,  five  and  thirty 
years  ago,  when  Great  Britain  was  expending 
blood  and  treasure,  ostensibly  in  behalf  of  the 
integrity  of  Turkey,  her  warships  landed  on  the 
shores  of  Transcaucasia  an  armed  force  that 
was  to  proceed  to  the  relief  of  the  gallant  little 
band  besieged  at  Kars  ; but  before  this  aid 
had  time  to  reach  its  destination,  that  fortress 
fell  into  the  hands  of  Russia,  to  be  restored 
shortly  to  Turkey  at  the  bidding  of  the  allies. 
Twenty-three  years  later,  Kars  is  annexed  to 
Russia.  It  may  be  taken  for  granted,  no  person 
will  think  it  worth  his  while  to  doubt  that  the 
latest  Russo-Turkish  war,  which  cost  Russia 
850,000,000  roubles,  was  undertaken  partly 
with  the  object  of  securing  possession  of 
troublesome  Kars,  as  being  a site  of  consider- 
able strategical  importance  if  in  the  hands  of 
an  enemy,  and  of  Batoum  for  a harbour  of 
refuge.  Lord  Beaconsfield  appreciated  the 
general  situation  when  he  undertook  to  hold 
the  gates  of  the  Dardanelles  ; his  attitude  saved 
the  capital  as  it  would  have  saved  Batoum, 
and  have  profited  Asiatic  Christians,  but  for 
the  twaddle  of  the  “ peace  - at  - any  - price  ” 
mongers,  and  of  numerous  know-nothings — 
inside  as  well  as  outside  the  Houses  of  Legis- 
lature— and  so  the  invaders  turned  sulkily 
homewards,  but  only  when  they  found  it  in- 
convenient to  stay.  The  next  annexations  to 
! Russia,  west  of  Ararat  (we  need  not  tarry  long 
for  them),  will  include  Trebizond,  and  Erze- 
roum,  Turkey’s  last  stronghold  against  the 
encroachments  of  Russia  ; a city  superbly  situ- 
ated for  commercial  purposes,  and  one  of  the 
only  two  trade  routes  to  Persia  as  yet  available 
for  the  transport  of  British  goods.  It  is  true, 
Alexander  III.  is  a man  of  peace,  as  was  his 
justly  lamented  father,  yet,  as  the  father  was 
impelled  to  war  by  an  “ irresistible  destiny,”* 
to  wit,  the  influence  of  ambitious  and  un- 
scrupulous ministers,  supported  by  the 
clamour  of  a legion  of  armed  men,  so  may 
the  son  be.  “ We  must  have  Erzeroum  and 
Trebizond,”  is  the  Russian  soldier’s  cry, 
and  such  as  claim  to  be  loyal,  or  feign 
to  be  so,  commonly  add — “ Do  you  not  know 

* The  annexation  of  territories  during  the  reign  of  Alexan- 
der II.,  commencing  with  the  Treaty  of  Ai'goun,  May  i6th^ 
1858,  to  Treaty  of  Berlin,  1878,  exceeded  those  made  under 
any  monarch  since  Peter  the  Great. 
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that  our  Tsar  must  one  day  lead  his  troops  to 
victory?” — and  will  then  go  on  to  explain 
that  of  the  forty-four  uniforms  the  Emperor  is 
entitled  to  wear,  there  is  one  in  which  he 
refuses  to  appear,  that  of  a Russian  field- 
marshal,  seeing  that  he  has  never  had  the 
opportunity  afforded  him  for  claiming  right  to 
the  distinction.  He  will  proudly  assume  the 
rank,  they  say,  but  only  when  it  will  have  been 
conferred  upon  him  by  his  own  field-marshals, 
as  honour  gained  after  a glorious  war.  It  is 
not  the  least  likely  that  his  Majesty  has  ever 
given  expression  to  such  sentiments,  but  the 
story  is  popular,  nevertheless. 

Now  what  would  the  possession  by  Russia 
of  the  two  provinces,  Trebizond  and  Erzeroum, 
mean  ? It  would  mean  further  annexation  o^ 
the  shores  of  the  Black  Sea,  with  splendid 
material  for  the  rearing  of  seamen  out  of  their 
Greek  maritime  population  ; it  would  mean  the 
inevitable  and  immediate  occupation  of  Van 
and  Diarbekyr,  and  a tighter  grasp  around 
Persia ; it  would  mean  possession  of  the  upper 
valley  of  the  Euphrates,  the  control  of  inter- 
commmunication  between  Asia  Minor  and 
Syria,  and  command  of  the  roads  to  a 
certain  city  at  no  great  distance  from  Egypt. 
Humanely  as  the  people  of  Russia  shrink 
from  war  and  further  conquests,  for  their 
views  oiz  these  subjects  differ  most  widely 
from  those  of  their  dictators — and  this  is  an 
opinion  I feel  entitled  to  express  after  a resi- 
dence of  upwards  of  four  years  in  various 
parts  of  the  empire — hearts  would  thrill  with 
joy  and  pride  were  even  the  bloodiest  of  cam- 
paigns to  bring  them  so  near  to  the  “holiest 
of  places;”  and  what  force  would  be  able  to 
resist  the  entire  nation’s  pardonable  arro- 
gance ? Are  such  things  impossible  ? 

What  is  the  other  view  ? If  the  integrity  of 
Turkey  is  to  be  maintained,  as  has  already 
been  considered,  Turkey  will  have  to  lend  a 
hand  by  making  a small,  to  save  a greater, 
sacrifice,  when  the  problem  may  possibly  be 
solved.  The  plains  of  the  Araxes  are  lost, 
doubtlessly  for  ever;  but  the  Russo-Turkish 
frontier,  according  to  the  Treaty  of  Berlin, 
remains  clearly  defined.  It  is  pretty  nearly  a 
“natural  frontier,”  such  as  Russian  rulers  are 
everywhere  in  search  of,  in  the  form  of  an  arc. 
The  occupation  by  Russia  of  Trebizond  and 
Erzeroum  must  obliterate  that  natural  frontier 
and  lead  to  the  enlargement  of  the  arc,  the 
subsequent  extension  of  which,  almost  at 
pleasure,  it  will  be  impossible  for  any  com- 
bination in  the  future  to  arrest,  access  to  the 
banks  of  the  Bosphorus  being  thus  rendered 


easy,  and  becoming  simply  a matter  of  time. 
Trebizond  and  Erzeroum  are  in  greater  peril, 
the  more  the  Armenian’s  cry  of  despair  re- 
sounds. The  repeated  representations,  re- 
monstrances, call  them  what  we  will,  made 
at  one  time  or  the  other  during  the  past 
twelve  years  in  behalf  of  the  helpless, 
browbeaten  Armenian  subjects  of  Turkey, 
whether  by  her  Majesty’s  ambassador,  or  by 
the  representatives  of  other  powers,  having 
remained  without  beneficial  results,  it  goes 
without  saying  either  that  his  Majesty  the 
Sultan,  in  whom  is  centred  all  authority,  is 
culpable  of  the  grossest  negligence,  or,  what 
is  more  probable  and  nearer  the  truth,  that 
Turkish  administration  is  at  fault  through  lack 
of  means  in  money  and  competent  adminis- 
tration. That  the  latter  is  the  true  state  of 
the  case,  would  appear  to  be  indisputable, 
leaving  no  room  for  qualification,  on  examina- 
tion of  the  numerous  reports  made  by  British 
consuls,  and  published  periodically  in  the 
Blue  books  on  Turkey.  In  the  meantime  the 
Armenian  has  to  suffer,  and  he  does  suffer,, 
whatever  may  be  said  to  the  contrary,  and  part 
of  what  he  endures  he  himself  illustrates  by 
the  following  brilliant  little  parable,  now  a 
“ household  word.” 

One  day  an  Armenian  was  employed  by  his 
agha,  or  master,  to  carry  a very  heavy  burden, 
and  his  road  lay  up  a hill  and  down  on  the 
opposite  side ; and  as  he  laboured  under  the 
weight  of  it  he  prayed  and  said  : — “ Oh  God  l 
if  thou  would’ st  but  lighten  this  burden  just  a 
little,  I should  be  so  happy,  and  go  contentedly 
along!”  But  as  he  proceeded  he  passed  a 
Turk,  whose  donkey,  worked  to  death,  had 
just  dropped  dead,  and  lay  by  the  wayside. 
“Stop,”  shouted  the  Turk,  “until  I put  my 
saddle  and  my  packs  across  your  back,  for 
you  must  carry  them  since  you  are  here.” 
“ Oh  God  ! ” erred  the  poor  Armenian,  “Thou 
did’st  not  understand  me  when  I asked  Thee 
to  lighten  my  burden,  for  see,  it  is  now  made- 
even  heavier.  But  it  is  a Turk  who  wills  it, 
and  there  are  no  means  of  escape.” 

Professor  Vambery  is  reported  to  have  stated 
quite  recently,  upon  his  return  to  Buda  Pesth 
from  a sojourn  in  the  Turkish  capital*,  that 
autonomy  could  not  be  conceded  to  Armenia, 
if  only  because  Armenia  contains  such  a strong 
admixture  of  nationalities  ; that  Armenian 
autonomy  is  the  mot  d'ordre  of  London  revo- 
lutionaries ; and  that  the  mass  of  the  people 
would  be  content  with  an  improvement  in  the 
administration  and  a share  in  it,  and  withpro- 

* The  Times,  October  22nd,  1890. 
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tection  against  the  Kurds.  The  distinguished 
traveller  is  to  be  congratulated  on  having  thus 
characterised  the  aspirations  of  the  educated 
classes,  by  representing  what  they  would  truly 
prefer  as  being  most  to  their  interest,  but  it  is 
precisely  because  their  patience  has  been  so 
painfully  tried,  and  because  their  condition 
does  not  mend,  that  they  are  sighing  for 
some  form  of  self  - government  which  will 
enable  them  to  accomplish  what  their  rulers 
fail  to  provide  for,  viz.,  their  security  against 
continued  rapine,  lust,  and  murder.  As  to 
autonomy  being  the  mot  d' ordre,  specially,  as 
implied,  of  London  “ revolutionaries,”  there 
is  good  cause,  patent  to  all,  why  autonomy 
should  not  be  the  mot  cT ordre  of  other  such 
■“revolutionaries”  nearer  home,  and  for  the 
scarcely  audible  echoes  thence,  in  response  to 
the  note  so  loudly  sounded  by  their  mouth- 
pieces in  this  our  land  of  freedom,  even  though 
those  “ revolutionaries  ” constitute  a nation. 

The  creation  of  a semi-independent  Ar- 
menian state  has  been  seriously  suggested  by 
others  as  well  as  by  Armenians,  on  grounds 
which  may  thus  be  summarised  : — 1.  That  it 
would  be  the  means  of  delivering  several 
millions  of  souls  from  the  terrible  miseries 
consequent  on  misgovernment  or  from  ex- 
patriation. 2.  That  being  eminently  an  agri- 
cultural and  trading  race,  intelligent  and  law- 
abiding,  the  new  state  would  become  a source, 
first  of  wealth,  then  of  strength,  to  the  su- 
zerainty; and,  I am  disposed  to  add,  3.  That 
suitable  conformation  of  such  a state  would 
guarantee  to  the  Sultan  the  integrity  of 
his  possessions  in  Asia  Minor — at  any  rate, 
against  invasion  by  land.  Should,  then,  such 
a State  be  formed,  certainly  subject  to  Turkey, 
but  under  the  rule  of  a Christian — a Bagration 
would  be  a suitable  and  rightful  chief — the 
territory  to  be  governed  by  him  might  consist 
of  the  province  of  Trebizond,  of  the  eastern 
district  of  Sivas,  the  provinces  of  Erzeroum 
(including  the  plains  of  Alashguerd),  of  Van 
and  Diarbekyr,  these  provinces  to  constitute 
the  vice-royalty  of  Armenia,  imperatively  under 
the  countenance  of  the  Great  Powers  collec- 
tively. Russia’s  rulers  would  protest,  as  they 
are  ever  protesting  against  the  exaltation  of 
Bulgaria  ; but  with  the  model  of  brave  little 
Bulgaria  before  us,  can  the  difficulties  in  the 
accomplishment  of  an  independent  Armenia 
be  so  very  insuparable  ? I think  we  are  at 
liberty  to  assume  that  the  idea  of  a Pro- 
tectorate is  scarcely  to  be  entertained,  since 
no  Power,  with  the  exception  of  Russia,  would 
care  to  incur  so  great  responsibility,  consider- 


I ing  the  geographical  position  of  whatever 
might  constitute  the  new  State.  Trebizond 
may  not  be  Armenian,  but  if  the  integrity  of 
Turkey  is  to  be  vindicated,  the  Armenian 
State  must  be  made  to  extend  from  the  shores 
of  the  Black  Sea  to  the  borders  of  Persia,  its 
own  new  frontier  being  easily  delineated,  be- 
cause defined  by  Nature  itself  over  almost  its 
entire  length. 

Starting  from  the  mouth  of  the  Yeshil 
Irmak,  just  east  of  Samsoun,  we  ascend  that 
stream,  pass  along  to  the  river  Ghermilou, 
cross  the  eastern  division  of  Sivas,  until  we 
reach  the  Euphrates,  which  river  encloses 
Egyn,  Kharpout,  Diarbekyr,  and  Mardin, 
whence  a straight  line  drawn  across  the 
Tigris  and  extended  to  the  Persian  boundary, 
will  include  the  province  of  Van,  the  pro- 
verbial land  of  honey,  and  numberless  places 
with  names  endeared  to  the  people  whose 
cause  was  being  espoused.  The  rural  popula- 
tion of  the  provinces  above  named,  with  the 
exception  of  Trebizond,  has  been  reported, 
on  reliable  authority,*  to  be  largely  Ar- 
menian ; whilst,  in  some  towns,  Mussul- 
mans, Greeks,  a few  Syrians,  and  other 
aliens  predominate  ; but  none  of  these 
are  likely  in  the  end  to  embarrass  Armenian 
government,  because  the  former — that  is 
to  say,  the  Mussulmans — -if  continuing 

defiant  of  law  and  order,  would  speedily  seek 
to  eschew  firm  and  properly  supported  Christian 
rule,  e.g .,  the  exodus  of  Mohammedans  out  of 
Bulgaria  during  the  past  decade  ; and  espe- 
cially so  would  the  marauding  lawless  Kurds, 
who  would  find  ample  room  for  disporting 
themselves  to  the  west,  to  the  south,  or 
easterly,  by  joining  hands  with  the  Shahsovan, 
Yaghlavand,  and  Dilagharda  Tatars,  who  are 
here,  there,  and  everywhere,  for  mischief  and 
looting  as  pastime,  and  who  bear  the  palm  as 
beingthe  most  accomplished  of  katchagtchilar, 
or  smugglers,  on  the  Russo-Turkish  and  Russo- 
Persian  frontiers.  The  latter — -viz.,  Greeks  and 
other  aliens,  would  find  their  occupation  gone, 
so  soon  as  their  new  masters,  matchless 
traders,  crowded  home  from  elsewhere  in 
Turkey,  from  Russia,  Persia,  and  other  parts 
of  the  globe.  Whatever,  however,  the  form 
of  self-government  conceded,  the  delega- 
tion of  authority,  adjustment  of  local  claims, 
titles  to  property,  &c.,  will  not  be  without 
their  great  anxieties  ; and  general  security 
against  disturbances  and  the  bloodshed  certain 

* See  “ Collective  Note,”  addressed  to  the  Sublime  Porte, 
dated  Sept.  7th,  1880,  and  signed  by  the  representatives  of  the 
Great  Powers. 
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to  ensue  through  animosity  of  races,  would 
have  to  be  ensured  by  a strong  and  lengthened 
military  occupation  of  the  territory  about  to  be 
united  under  the  new  administration. 

The  Armenian  is  full  well  qualified  to  deal 
with  Orientals,  being  one  himself,  and  there 
are  hundreds  of  men  of  European  training  who 
might  be  trusted  to  assist  in  the  direction  of 
affairs.  His  unalloyed  nationalism,  and  his 
superior  intelligence,  have  preserved  to  him  an 
entirely  distinct  individuality,  for  while  his 
Ottoman  masters  have  been  giving  little  enough 
heed  to  progress,  except  in  the  art  of  war  by 
securing  to  themselves  the  most  perfected 
engines  of  destruction,  he  has  been  eager  in 
his  endeavours  to  keep  pace  with  western  civi- 
lisation and  its  peaceful  pursuits. 

It  has  been  strenuously  advanced  by  those 
opposed  to  any  form  of  self-government  being 
conceded  to  the  Armenian  subjects  of  Turkey, 
that  their  number  is  much  too  dispropor- 
tionate to  justify  any  such  solution  of  existing 
difficulties,  an  objection  scarcely  deserving  of 
consideration,  even  were  it  based  on  any  re- 
liable general  census  of  the  population  in 
Asiatic  Turkey,  since  it  must  be  admitted  that 
the  paucity,  if  any,  is  owing  to  the  exodus  of 
Armenians  that  has  been  progressing,  slowly 
perhaps,  but  inevitably,  during  many  years, 
and  is  still  being  pursued  by  those  who, 
from  well  known  causes,  feel  themselves  con- 
strained to  such  a course.  Soon  after  the 
annexation  of  the  Khanates  of  Erivan  and 
Nahitchevan  by  the  treaty  of  Turkmantchai 
in  1828,  the  Armenians  throughout  Russia 
were  estimated  at  350,000,  whereas  recent 
statistics  published  by  authority  at  Tiflis 
in  1889,  admit  the  number  to  be  878,560, 
the  Armenians  themselves  representing  their 
population  in  that  Empire  as  amounting 
to  something  like  1,250,000,  and  they  are 
probably  nearer  the  mark,  seeing  the 
very  many  towns  throughout  Russia,  and  her 
acquisitions  in  Central  Asia,  in  which  the 
nation  is  represented  in  greater  or  less  degree. 
I have  met  them  as  commercial  travellers  even 
in  Finland,  as  settlers  in  the  Crimea  and  on 
the  shores  of  Transcaucasia,  and  numerously  as 
engaged  in  trade  at  St.  Petersburg  and  Mos- 
cow, and  in  almost  every  city  lying  between 
the  northern  capital  and  the  Persian  and 
Turkish  frontiers,  as  well  as  in  towns  on  the 
banks  of  the  Volga.  The  majority  of  those 
with  whom  I have  from  time  to  time  conversed, 
were  of  opinion  that  the  alacrity  with  which 
their  fellow-countrymen  would  rally  from  all 
parts  as  one  people,  were  any  form  of  self- 


government granted,  would  quickly  tend  to- 
wards the  repopulation  of  the  various  pro- 
vinces that  have  been  reluctantly  deserted  at 
one  time  or  the  other  by  their  kinsmen  and 
forefathers. 

There  is  a feeling  prevalent  that  the  Russian 
rulers  would  vigorously  oppose  any  such  settle- 
ment of  the  “Armenian  Question.”  If  they 
did  so,  it  would  look  as  if  the  conquest  of 
Turkish  territory,  dating  from  the  reign  of 
Peter  the  Great,  and  pursued  with  marked  in- 
tent during  the  last  one  hundred  and  twenty 
years,  is  to  be  persevered  in  with  like  deter- 
mination so  long  as  the  onward  path  is  not 
seriously  obstructed.  Russians  of  to-day  feel 
they  have  to  thank  one  minister  at  present  in 
office — -he  is  other  than  of  native  extraction — - 
for  the  blessings  of  peace  that  have  been  pre- 
served to  them  during  some  years,  so  that  his 
removal,  by  resignation  or  otherwise,  will  have 
to  be  taken  as  a note  of  warning,  and  as  an 
admonishment  to  those  whom  it  may  concern, 
to  be  on  the  watch.  Meanwhile  the  Russian 
representative  in  Turkish  Armenia,  a mili- 
tary officer  of  rank  attended  by  a suitable 
suite  (consisting  of  scientific  men),  is  engaged, 
openly  enough,  in  a comprehensive  survey  of 
the  territory  under  his  jurisdiction,  as  a com- 
plement to  the  noble  topographical  model  of 
Erzeroum  and  its  surroundings  ostentatiously 
exhibited  in  the  Museum  at  Tiflis.  The 
removal  of  the  British  officers  who  officiated 
as  consuls  in  those  parts  would  seem  to  be 
an  impolitic  act  under  existing  circumstances. 
The  far-seeing  statesman,  however,  just  now 
at  the  helm  of  British  policy,  may  be  credited 
with  wise  counsels  in  the  course  he  has 
deliberately  pursued  in  withdrawing  them. 

Most  of  the  Great  Powers  regard  Russia’s 
extension  with  unconcern,  so  long  as  she  does 
not  contemplate  making  a meal  of  something 
to  the  west  of  her ; but  that  she  shall  no  longer 
vex  any  part  of  the  Sultan’s  dominions,  is, 
looking  to  the  future,  a matter  for  the  timely 
consideration  of  Austria,  France,  Germany, 
and  Italy,  as  well  of  Turkey  and  Great  Britain. 


DISCUSSION. 

Mr.  G-.  Hagopian  said  he  was  astonished  at  the 
thoroughness  with  which  Captain  Telfer  had  studied 
this  subject.  He  hardly  thought  there  existed  an  Eng- 
lishman who  for  so  many  years  would  watch  the 
Armenian  question  and  read  up  all  the  authorities 
upon  it  and  the  Armenian  race,  and  the  conditions 
now  existing  in  their  ancient  Fatherland.  Speaking 
as  an  Armenian,  many  of  the  things  which  had  been 
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described  that  evening  were  familiar  to  him.  He  was 
bom  in  Lesser  Armenia,  and  lived  there  till  he  was 
eleven  years  old,  but  many  of  the  things  which  had 
been  described  were  common  to  Western  and  Eastern 
Armenia.  In  Western  Armenia  a little  more  pro- 
gress had  perhaps  been  made  ; among  other  things, 
the  women  were  much  better  educated.  In  Sivas 
great  progress  had  been  made  under  the  guidance  of 
friends  from  America  and  England.  Having  had  the 
pleasure  of  reading  the  reports  in  the  Blue-book,  he 
had  been  astonished  to  find  that  there  were  persons 
who  saw  and  those  who  saw  not.  Among  those  who 
could  use  their  eyes,  and  even  pierce  through  the  sur- 
face, was  their  worthy  Chairman,  Colonel  Sir  Charles 
Wilson,  who  had  been  during  several  years  her 
Majesty’s  Consul-General  at  Sivas,  and  had  sent  to 
the  Foreign-office  some  of  the  most  interesting  des- 
patches on  Armenia,  as  a reference  to  the  Blue-books 
on  Turkey  would  show.  There  were  others  who  had 
said  that  in  Armenia  there  are  nothing  but  Kurds,  and 
who  held  up  the  Kurds  as  heroes  and  men  of  valour, 
giving  the  second  place  to  Armenians,  but  he  was  glad 
to  see  that,  like  Sir  Charles  Wilson,  Captain  Telfer 
had  seen  through  these  assertions,  and  discovered  the 
latent  power  of  the  Armenian  race.  The  conclusion 
to  which  Captain  Telfer  had  brought  them,  after 
going  very  extensively  into  the  history  of  the 
Armenian  race  and  country,  was  a most 
happy  one.  The  Armenians  had  no  oppo- 
sition to  the  Sultan ; in  fact,  they  wished  to 
strengthen  his  empire.  What  they  wanted  wTas 
justice  and  equality  under  his  rule,  and  not  to  be 
absorbed  by  another  Power.  They  did  not  desire  to 
ruin  the  future  of  their  race,  but  wished  to  regenerate 
themselves ; and  they  had  appealed  to  the  Powers  to 
help  them.  Reforms  had  been  promised,  and  Turkey 
had  been  made  answerable  for  these  reforms.  For 
more  than  12  years  they  had  been  -waiting  for  the 
realisation  of  their  hopes.  Over  and  over  again 
the  Sultan  had  promised  to  carry  out  these  re- 
forms, but  as  yet  nothing  effective  had  been  done. 
Had  it  not  been  for  England,  Turkey  would  have 
have  had  a worse  bargain  with  Russia  than  she  had. 
The  Armenians  felt  themselves  quite  able  to 
administer  the  finances  of  their  country,  though  the 
Turks  thought  that,  by  allowing  the  Armenians  a 
voice  in  the  administration  of  their  native  Fatherland, 
something  terrible  would  happen  to  Turkey.  The 
troubles  of  the  Armenians  had  been  many.  History 
showed  what  the  Armenians  were  in  past  ages,  and 
what  they  had  been  able  to  accomplish.  Although 
they  had  been  promised  protection  by  the  Sultan, 
none  of  the  firmans  had  yet  been  carried  out  in  favour 
of  his  Armenian  subjects.  In  Constantinople, 
Armenians  were  officially  regarded  on  the  same  foot- 
ing as  the  Mahommedans ; but,  the  moment  one 
went  to  the  provinces,  people  seemed  to  be  up  in 
arms  against  the  Christians.  Their  attitude  was  to 
exterminate  the  Christians — to  drive  them  out  of  the 
country — and  to  weaken  them  by  every  possible 
means.  He  did  not  speak  for  the  educated 


i and  wealthy  Armenians  in  Smyrna  or  Constanti- 
nople, where  European  influence  was  strong  and 
powerful,  but  for  the  poor  townsmen  and  peasants 
of  Armenia.  His  countrymen  had  been  impover- 
ished ; from  year  to  year  the  owners  of  large  flock?,, 
lands,  and  moveable  property,  had  been  brought 
to  ruin  by  the  Kurds.  When  the  Kurds  attacked 
a village  and  carried  off  everything,  it  was  soon 
known  in  London,  and  representations  were  at  once 
made  to  the  Turkish  Government  upon  the  subject,, 
but  restitution  was  a thing  unheard  of.  That  was 
why  the  position  of  the  Armenians  was  becoming 
worse  every  day.  An  Armenian  gentleman  of 
eminence  and  culture  at  Constantinople  had  just 
declared  to  an  English  friend  of  his  that  there 
they  were  nothing  but  serfs,  and  dared  not  speak. 
Of  course  this  state  of  things  ought  to  be  altered,, 
and  Captain  Telfer  had  done  great  service  in  this 
direction  by  preparing  the  paper  which  he  had  heard 
with  so  much  interest.  With  the  appliances  of 
science,  he  had  also  brought  before  their  eyes 
Armenian  homes,  Armenian  customs,  and  views  of 
the  churches  ; in  fact,  he  had  instructed  him  in  a. 
manner  that  he  had  never  been  instructed  before 
by  any  lecturer.  He  hoped  that  other  English  gentle- 
men who  took  any  interest  in  the  Armenian  race, 
would  do  something  for  the  Armenians  for  humanity’s 
sake  as  well  as  for  the  faith  which  all  Christians 
profess.  The  Armenians  did  not  wish  to  stop 
where  they  were  ; they  wished  to  make  progress. 
Although  they  might  be  sharp  merchants,  they  were 
behind  in  the  world’s  race,  and  the  only  means  of 
giving  them  a fair  chance  was  by  allowing  them  to 
have  an  effective  voice  in  the  administration  of  their 
country,  to  make  roads,  to  work  mines,  and  to  exploit 
the  inexhaustible  wealth  of  Armenia. 

Mr.  Hyde  Clarke  said  although  the  author  had 
given  a vast  amount  of  information  upon  the  subject, 
he  thought  he  had  hardly  done  justice  to  the 
scattered  members  of  the  Armenian  race  throughout 
the  world.  The  Foreign  and  Colonial  Section  had 
devoted  itself  for  many  years  to  practical  subjects, 
avoiding  those  of  a political  nature,  but  a consider- 
able part  of  that  evening’s  paper  had  been  devoted  to 
purely  political  questions,  and  as  Mr.  Hagopian  had 
also  dealt  with  these  questions,  he  would,  for  the  im- 
partiality of  the  Section,  and  the  character  of  the 
Society,  just  say  a few  words.  In  listening  to  the 
position  of  the  Armenians  in  Turkey,  he  had  doubted 
whether  the  paper  really  did  refer  to  the  political 
position  of  the  people  in  Turkey,  or  whether  it 
referred  to  their  position  in  Persia  or  even  in 
Russia.  In  Russia  the  Armenians  were  reported 
to  have  self-government,  which  they  had  not,  but 
nothing  had  been  said  with  regard  to  self-govern- 
ment of  the  Armenians  in  Turkey.  The  description 
given  with  regard  to  self-government  of  the  Ar- 
menian villages  and  the  Armenian  populations 
in  Russia  applied  expressly  to  Turkey,  and  with 
greater  extensions  still  of  the  privileges  of  the 
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Armenian  populations.  As  for  saying  anything 
on  behalf  of  the  Turks,  that  appeared  to  be 
a hopeless  case  in  many  places,  because  it  was 
supposed  it  was  a wrong  thing  to  do  justice  to 
such  a population.  They  might  be  charged  with 
any  kind  of  offence ; they  were  charged  with 
all  the  events  of  past  history,  and  they  were  not 
allowed  the  excuses  that  were  available  for  every 
other  civilised  population.  They  had  been  shown 
that  evening,  on  the  screen,  an  imaginary  Armenia 
— an  Armenia  that  had  never  existed  in  the  past, 
and  which,  notwithstanding  the  eloquence  of  Mr. 
Hagopian,  would  not  exist  in  the  future.  The 
country  which  was  put  down  as  Armenia,  and  which 
had  been  very  well  said  did  not  consist  exclusively  of 
people  of  Armenian  races,  was  very  largely  called 
Kurdistan.  But  what  were  they  to  do  with  the 
Kurds  ? They  ought  to  have  a paper  upon  the 
Kurds,  and  if  an  advocate  of  the  Kurds  were  present 
he  would  as  strongly  abuse  the  Turks  as  Captain 
Telfer  and  Mr.  Hagopian,  because  the  Turks  had 
•most  bitterly  oppressed  the  Kurds.  The  Kurds 
had  a great  grievance  against  the  Turks,  and 
if  their  side  of  the  question  was  heard,  a 
■‘different  story  might  be  given  as  to  the  unwilling- 
ness of  the  Turkish  Government  to  carry  out  their 
■duties  towards  the  Armenian  population.  They  had 
laboured  very  hard  to  restrain  the  Kurds  ; but  they 
-could  not  restrain  absolutely  a people  who,  from  the 
time  of  the  “Retreat  of  the  Ten  Thousand,”  as 
described  by  Xenophon,  had  always  been  a trouble- 
•some  population.  The  only  way  the  Kurds  could 
he  reduced  to  absolute  tranquility  was  by  extermi- 
nating them  altogether,  and  that  no  Turkish 
•Government  will  do.  So  long  as  Armenians 
and  Kurds  existed,  they  would  commit  offences 
against  each  other,  and  pilfer  from  each  other’s  flocks. 
Everyone  knew  that  the  Armenians  were  not  abso- 
lutely without  blame.  The  imaginary  Turk  was 
•supposed  to  be  perfect,  but  he  had  the  faults  of 
humanity.  The  Armenian  was  known  to  be  free 
from  any  spot,  crime,  or  offence,  yet  there  was 
hardly  a week  which  passed  in  which  they  did  not 
hear  of  some  offence  committed  by  Armenians  upon 
the  Armenians  themselves.  There  was  a good  deal 
to  be  said  on  either  side.  There  was  something 
to  be  said  by  the  Kurdish  advocate  and  by  the 
Armenian  advocate,  but  nothing  was  to  be  allowed 
to  the  Turkish  advocate.  What  he  complained 
of  was  that  the  Armenians  had,  in  many  periods 
in  their  career,  shown  a want  of  political  capacity 
to  look  after  their  own  interests,  and  they  were 
doing  that  now  by  sacrificing  their  nationality  to 
the  Russians.  He  merely  made  these  remarks 
as  a protest  on  behalf  of  the  Society  that  they 
should  not  be  committed  to  a political  doctrine 
against  their  own  interests,  against  the  interests  of 
England,  and  even  the  interests  of  the  Armenians 
themselves.  If  looked  at  with  a little  care,  the 
state  which  had  been  marked  out  by  Captain  Telfer 
would  be  found  to  be  a great  injury  to  the  Arme- 


nians, and  a means  of  oppression  to  many  popula- 
tions, because  it  went  down  to  Trebizond,  where  a 
number  of  Greeks  were  to  be  met  with  to  be  put  under 
the  dominion  of  Armenians,  and  the  Kurdish  popula- 
tion were  to  be  made  the  serfs  of  the  Armenians. 
With  all  that  had  been  laid  to  the  charge  of  the 
Turks,  it  must  be  borne  in  mind  that  the 
distinguished  Armenians  had  a very  large  share 
not  only  of  the  government  of  their  own  popula- 
tion, but  likewise  in  the  government  of  Turkey. 
The  Armenians  of  Turkey  had  a very  large  mea- 
sure indeed  of  independence,  but  inasmuch  as  it 
was  founded  on  the  religious  capacity,  and  not  on  the 
national  capacity,  it  was  very  apt  to  be  mistaken, 
but  most  certainly  Mr.  Hagopian  knew  that  the  com- 
munity had  self-governing  institutions  through  the 
patriarchs  and  ecclesiastics,  through  the  National 
Assembly,  and  the  Gregorian  community  was  repre- 
sented in  the  Civil  and  Criminal  Courts.  The  Roman 
Catholic  Armenian  community  was  represented,  and 
even  the  small  Protestant  Armenian  community  had 
its  self-government.  All  these  points  must  be  taken 
into  account  and  carefully  considered  before  arriving 
at  any  determination  about  the  Armenia  which  had 
disappeared  in  the  past,  and  that  which  it  was  not  to 
be  supposed  would  reappear  in  the  future. 

Mr.  Delmar  Morgan  said  that,  not  having 
been  in  Armenia,  he  was  not  in  a position  to 
speak  authoritatively  upon  the  very  interesting 
and  able  paper  communicated  by  Captain  Telfer. 
He  had,  however,  come  across  Armenian  merchants 
in  the  trading  centres  of  South-eastern  Russia,  par- 
ticularly at  Astrakhan,  where  a large  number  of  them 
were  engaged  in  trade,  for  which  they  showed  a sin- 
gular aptitude.  Among  the  names  of  distinguished 
Armenians  referred  to  by  Captain  Telfer,  none  could 
be  spoken  of  with  greater  praise  than  that  of  Loris 
Melikoff,  whose  wise  counsels  at  one  time  opened  a 
future  of  great  promise  to  Russia.  Unfortunately, 
after  the  death  of  the  late  emperor,  he  was  put  aside. 
Among  other  Armenians  of  note  was  the  late  M. 
Patkanof,  Professor  of  Armenian  at  the  Univer- 
sity of  St.  Petersburgh.  He  could  quite  confirm  what 
Captain  Telfer  said  about  the  influence  which 
Armenians  once  exercised  on  the  tribes  of  the  Car  - 
casus.  Looking  at  all  the  distinguished  Armenians 
who  had  made  their  way  in  Russia,  one  could 
not  but  see  that  Russia  did  throw  open  its  dorns, 
and  allowed  Armenians  to  rise  to  positions  of  trust 
and  importance ; whereas  the  Turks  and  Persians 
had  throughout  history  been  their  oppressors.  Cap- 
tain Telfer  had  referred  to  the  diminution  of  English 
trade  in  Central  Asia,  owing  to  high  transit  duties  in 
Afghanistan.  This  he  thought  was  a fact  of  great 
importance,  and  reminded  him  of  a project  that  had 
been  started  for  making  a railway  by  the  Euphrates 
valley  to  India.  He  hoped  that  this  scheme  might 
now  be  revived. 

The  Chairman,  in  proposing  a cordial  vote  of 
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thanks  to  Captain  Telfer,  said  he  was  not  aware  that 
political  discussion  was  entirely  excluded  from  these 
meetings,  or  he  should  have  asked  Mr.  Hagopian  to 
somewhat  curtail  his  speech.  But  as  the  question 
had  been  touched  upon,  he  might  say  that,  having 
lived  among  all  classes  of  Armenians,  it  should  not 
be  forgotten  that  there  were  Armenians  and  Ar- 
menians. The  mountaineer  Armenian  of  Zeitun  and 
the  Amanus  Mountains  was  amongst  the  finest  speci- 
men of  the  Armenian  race.  When  they  got  on 
to  the  table-land  of  Asia  Minor,  the  Armenians  lived 
to  a very  great  extent  in  underground  houses.  There 
they  were  badly  educated,  and  were  very  much  on  a 
level  with  the  ordinary  Turkish  peasants  of  the 
country.  When  they  came  to  the  interior  towns  of 
Asia  Minor,  they  found  wealthy  Armenian  merchants, 
and,  moreover,  educated  men.  Armenian  merchants 
were  most  enterprising.  At  Sivas,  as  in  the  Middle 
Ages,  some  of  the  great  merchants  would  send  their 
sons  away  with  goods  to  Bokhara  and  Samarkand, 
and  it  would  be  two  or  three  years  before  they  returned 
with  the  produce.  At  Constantinople  and  the  coast 
towns  the  Armenian  gentlemen  were  very  highly  edu- 
cated, and  moreover  they  were  most  hospitable.  With 
regard  to  the  position  of  the  Armenians  in  Turkey,  he 
was  quite  certain  his  Majesty  the  Sultan  was  earnestly 
desirous  of  improving  their  welfare,  but  the  Government 
of  Turkey  was  such  a complex  one,  and  there  were 
so  many  difficulties,  especially  in  connection  with  a 
powerful  neighbour,  that  it  was  almost  impossible  to 
carry  out  the  ameliorations  which  the  Sultan  had  at 
heart.  They  would  realise  the  difficulty  which  Turkey 
had,  when  they  had  the  same  neighbour  next  door  to 
them  in  India.  One  difficulty  arose  from  the  Turkish 
system  of  governing  Christian  communities.  This  was 
first  introduced  by  Muhammad  II.,  the  conqueror  of 
Constantinople,  who  found  it  very  convenient  to  deal 
with  the  heads  of  the  different  religions  at  Constan- 
tinople. Everything  was  managed  there  through 
the  patriarch,  and  in  a minor  degree  it  was  the  same 
thing  in  the  provinces,  where  the  bishop  represented 
his  people,  and  in  smaller  places  it  was  the  priest. 
That  wras  a faulty  system  of  government,  and  did  not 
I give  the  natural  aspirations  of  the  laity  sufficient  scope. 
With  regard  to  the  governing  classes  of  Turkey, 
he  might  say  that  he  had  known  several  Turks 
intimately,  and  that  many  of  them  were  men  of  great 
ability,  desirous  of  doing  what  was  right  and  to 
govern  the  people  properly ; but  the  fact  was,  the 
I country  had  got  into  such  a wretched  state  that  the 
task  of  government  was  one  of  very  great  difficulty, 
The  present  government  of  Turkey,  bad  as  it  was  in 
the  provinces,  was  infinitely  better  than  the  govern- 
ment under  the  Byzantine  Empire,  which  was  the 
"very  worst  in  the  world.  The  Turkish  government 
had  not  always  been  bad,  for,  in  the  reign  of  Suleiman, 
there  was  a large  stream  of  Christian  immigrants 
into  the  country ; and  the  country  enjoyed  good 
! government  at  that  time.  As  regarded  the  Turkish 
peasants,  they  were  excellent  people,  quite  as  good 
as  the  Christian  peasantry,  and  ready  to  live  at 


peace  with  their  neighbours,  if  governed  pro- 
perly. The  Turkish  peasant  suffered  as  much  from 
bad  government  as  the  Christian  peasant,  being 
quite  as  much  robbed  and  bullied  as  the  Christian 
was,  though,  if  it  came  to  a question  before 
the  courts,  and  there  was  a conflict  of  testimony, 
the  Christian  would  probably  come  off  worst.  With 
regard  to  the  Kurdish  question,  he  might  say  there 
had  always  been  Kurds,  and  the  Kurds  and  Arme- 
nians had  always  been  fighting,  according  to  history. 
The  Kurds  were  mountaineers,  pastoral  and  nomadic ; 
they  did  not  acknowledge  one  chief,  but  each  chief 
had  his  own  following  in  much  the  same  way  as  the 
devoted  clansmen  in  Scotland  followed  its  leader. 
As  one  of  the  principal  characteristics  of  an  Armenian 
was  pride  of  race,  so  the  great  characteristic  of  the 
Kurd  was  devotion  to  the  clan.  Unless  there  was  a 
strong  Government,  he  was  afraid  these  troubles  would 
always  go  on.  One  reason  for  the  troubles  was  that 
Christians  had  for  several  years  been  allowed  to 
hold  land  ; and  in  a great  many  parts  of  the  country, 
especially  on  the  west  coast  of  Asia  Minor  and  in 
parts  of  Eastern  Asia  Minor,  they  were  buying  out 
the  Moslems.  In  Western  Asia  Minor,  districts 
that  were  full  of  Turkish  villages  fifty  years  ago, 
had  now  hardly  one ; the  Greeks  were  gradually 
buying  up  all  the  land  ; and  so  in  what  is  called 
Armenia  the  Christians  had  spread  up  the  fertile 
valleys  and  bought  up  the  land.  That  had  created  a 
feeling  of  unpleasantness  amongst  the  Muhammadan 
inhabitants  of  that  part  of  Asia  Minor.  As  to  the 
new  plan  which  had  been  referred  to  for  an  Armenian 
province,  he  must  characterise  this  as  a dream, 
believing  that  it  would  never  be  realised.  Another 
plan  was  this,  to  have  a province  on  the  basis  of 
the  Lebanon,  governed  by  a man  like  the  present 
ambassador  in  England,  Rustem  Pasha.  Not  a man 
now  carried  arms  in  the  whole  of  the  Lebanon,  and 
places  which  thirty  years  ago  were  barren  were  now 
covered  with  villages.  He  believed  it  would  be 
possible  to  organise  one  or  two  vilayets  in  Eastern 
Asia  Minor  in  the  same  manner,  but  of  course  this 
plan  was  one  which  might  be  opposed  by  Turkey’s 
strong  neighbour. 

The  resolution  having  been  passed, 

Captain  Telfer  said  that  from  deference  to  ancient 
history,  he  must  dispute  the  statement  that  the 
Kurd  territory  went  so  far  north  as  he  had  drawn  his 
imaginary  line,  and  he  did  not  see  why  Armenians 
should  be  subject  to  Kurds  a bit  more  than  Kurds 
should  be  subject  to  Armenians.  The  chances  were 
that  if  the  Kurds  became  subject  to  Christian  govern- 
ment, they  would  do  exactly  what  the  Moslems  had 
been  doing  for  the  last  ten  years  in  Bulgaria,  namely, 
clear  out.  The  idea  of  the  Lebanon  was  a splendid 
one,  but  there  was  no  such  powerful  neighbour  as 
Russia  in  the  case  of  the  Lebanon. 
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Miscellaneous. 

♦ 

COALFIELDS  OF  THE  NORTHERN  SHAN 
STATES. 

A report  from  Dr.  Noetling,  the  geological  expert 
who  has  been  dispatched  from  India  to  investigate 
the  coal  measures  of  the  region  between  the  Irrawaddy 
and  the  Salween,  has  recently  been  issued  in  Burmah. 
The  result  of  the  analyses  of  twelve  samples  of  coal 
show  a remarkable  uniformity  of  composition.  The 
highest  per-centage  of  fixed  carbon  is  38*58,  and  the 
lowest  31*69.  If  the  average  of  eleven  analyses  is 
taken,  it  is  found  that  Shan  coal  has  the  following 
composition  : — Volatile  matter  (including  moisture), 
55*40;  fixed  carbon,  34*94;  ash,  9*67.  The  coal  is, 
therefore,  of  poor  quality,  and  can  hardly  be  termed 
“ coal.”  “ Lignite,”  or  “ brown  coal,”  would  better 
express  its  composition.  Shan  coal,  when  fresh, 
w'ould  make  good  fuel,  and,  being  rather  hard,  it 
will  stand  long  transport.  Those  seams  from  which, 
owing  to  its  friability,  the  coal  could  not  be  well 
transported,  should  make  an  excellent  material  for 
patent  fuel.  It  is  much  poorer  than  the  coal  of  the 
Southern  Shan  States.  In  the  latter  the  per- 
centage of  fixed  carbon  is  from  64  to  70.  So  far, 
however,  as  is  known,  coal  is  not  very  plentiful  in  the 
Southern  Shan  States,  while  the  seams  in  the 
Northern  States  are  more  favourably  deposited,  and, 
being  found  in  workable  quantities,  they  could  be 
depended  on  for  the  supply  of  fuel  to  any  railway 
through  the  Shan  States.  The  fields  examined  by  Dr. 
Noetling  in  the  Northern  Shan  States  were  seven  in 
number,  the  two  chief  ones  being  Laisho  and  Namma 
Manze.  He  does  not  think  they  will  be  of  any 
value  so  long  as  there  is  no  communication 
by  which  the  coal  can  be  easily  brought 
down  to  the  Irrawaddy.  The  coalfields  are  about 
170  miles  away  from  the  nearest  centre  of  traffic. 
The  present  road  leading  to  them  is  only  suited  for 
carts  for  about  50  miles,  after  which  pack  animals 
must  be  employed.  It  is  absolutely  essential  that  a 
railway  should  be  constructed  if  the  coalfields  of  the 
Northern  Shan  States  are  to  be  of  any  economical 
value.  But  the  construction  of  a railway  line  to  this 
part  of  the  country  would  be  a costly  undertaking  if 
the  fuel  necessary  to  work  it  had  to  be  transported 
from  Rangoon.  Moreover,  the  alluvial  deposits  in 
both  the  principal  coalfields  would  form  a serious 
obstacle  to  mining  operations.  'J  he  thick  layer  of 
clay  in  the  Lashio  field  and  the  conglomerate  in  the 
Namma  field,  would  make  the  sinking  of  a shaft 
difficult,  as  it  would  have  to  be  constructed  very  sub- 
stantially in  order  to  resist  the  lateral  pressure  which 
it  would  have  to  stand  in  the  alluvial  deposits.  Owing 
to  the  peculiar  way  in  which  the  coal-bearing  strata 
are  found,  a large  quantity  of  water  must  be  ex- 
pected in  both  coalfields,  and  this  would  require 


strong  pumping  machinery.  Finally,  the  climate  of 
these  valleys  is  feverish,  and  the  health  of  the  miners 
would  therefore  be  severely  tried.  It  thus  appears 
that  coal-mining  in  the  Northern  Shan  States  is  in 
the  distant  future;  everything  seems  to  be  unfavour- 
able to  its  development — no  transport,  difficulties  of 
working,  quantities  of  water,  unhealthy  districts, 
doubtful  seams,  and  bad  coal. — The  Times. 


Correspon  d ence. 


FAST  AND  FUGITIVE  DYES. 

In  answer  to  the  queries  of  Mr.  Aumonier  I may 
say  that,  although  my  experiments  with  colouring 
matters  had  reference  only  to  their  employment  as 
dyes,  still  I feel  sure  that  those  colouring  matters  re- 
quiring the  aid  of  mordants  in  dyeing,  which  proved 
to  be  fast  for  light  on  cotton,  might  also  be  success- 
fully employed  as  pigments  in  paper-staining,  e.g ., 
alizarin,  ccerulein,  resorcinol- green,  &c.,  &c.  With 
colouring  matters  of  the  class  of  “ mordant-dyes,” 
the  character  of  the  fibre  or  other  material  upon  which 
they  are  fixed,  seems  to  have  less  influence  upon  their 
fastness  to  light  than  in  the  case  of  the  acid,  basic, 
and  Congo  colours.  So-called  lakes  are  largely* 
manufactured  with  the  latter,  and  although  many  of 
them  may  be  sufficiently  permanent  for  wall-papers 
for  internal  decoration,  they  are  certainly  much  more 
fugitive  than  the  lakes  made  from  the  “mordant- 
dyes.” 

I do  not  know  the  exact  character  of  the  pigments 
containing  arsenic,  referred  to  by  Mr.  Aumonier,  but 
my  opinion  is,  that  the  presence  of  arsenic  in  ordi- 
nary pigments  for  paper-staining  is  altogether  un- 
necessary, undesirable,  and  even  dangerous  ; and  I 
consider  that  the  arsenic  has  not  the  slightest  influ- 
ence in  rendering  the  colours  faster  to  light.  Certain 
it  is,  that  the  fast  colours  derived  from  coal-tar,  of 
which  I spoke,  are  non-arsenical ; indeed,  this  is 
the  case  with  practically  the  whole  of  the  coal-tar 
colours  now  made.  The  only  exceptions  known  to- 
me are  very  low-class  magentas  and  maroons,  made 
from  residues  of  magenta  manufactured  by  the  now 
almost  obsolete  arsenic-acid  process. 

Since  1839,  the  calico-printer  has  very  largely 
employed  arsenate  of  soda  as  a fixing  agent  for  his 
iron  and  aluminium  mordants,  both  in  madder  and 
alizarin  dyeing,  and,  indeed,  without  any  injurious 
effects.  In  these  prints  the  arsenic  is  in  a perfectly 
insoluble  and  innocuous  form,  and  it  does  not  rub 
off.  On  the  other  hand,  arsenite  of  alumina  has  been 
largely  employed  by  the  calico-printer  in  the  pro- 
duction of  cheap,  low-class,  loose  steam-styles;  and, 
although  the  object  has  been  to  render  the  basic- 
colours  somewhat  faster  to  washing,  the  prints  have 
been  largely  sold  incompletely  washed,  or  even  not 
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at  all.  In  these  cases,  I consider  the  arsenic  to  be 
in  a highly  dangerous  condition ; and  it  is,  un- 
doubtedly goods  of  this  class  which  have  given  rise 
to  the  just  complaints  of  the  authorities  of  Norway 
and  other  countries.  I need  scarcely  add  that  there 
are  other  methods  of  fixing  basic  colours  upon  calico 
without  the  use  of  arsenic.  J.  J.  Hummel. 

Yorkshire  College,  Leeds, 

May  26,  1891. 


PER  I A R IRRIGATION  PROJECT. 

I am  very  sorry  that  I was  prevented,  by  my  age 
and  deafness,  from  being  present  at  your  meeting  for 
consideration  of  the  Periar  project.  I should  be 
greatly  obliged  if  you  would  allow  me  space  in  your 
Journal  for  a few  remarks  on  it. 

I see  no  reason  to  doubt  that  the  present  project 
will  be  of  great  use,  and  abundantly  profitable,  even 
to  the  Treasury,  and,  of  course,  many  times  as  much 
so  to  the  country.  One  of  the  unhappy  circumstances 
of  these  Government  projects  is,  that  not  a word  is 
mentioned  about  the  total  money  value  of  them  ; so 
that  their  execution  is  made  to  depend  upon  whether 
they  will  return  4 per  cent,  or  5 to  the  Treasury  ; 
while  they  would  return  probably  ten  times  as  much 
to  the  people.  The  water-rate  on  the  river  irrigations 
in  Madras  is  3 rupees  per  acre,  while  the  increased 
produce  alone  is  30  rupees — besides  the  reduction  of 
the  cost  of  transit  to  something  quite  nominal— the 
entire  regulation  of  the  water,  so  as  to  free  a much 
larger  track  from  flood  and  other  benefits,  in  all 
probability  200  per  cent,  on  the  outlay.  It  is  a 
grievous  mistake  to  leave  this  entirely  out  of  all 
discussions  on  these  improvements. 

For  the  present  project  I entirely  disapprove  of  the 
use  of  concrete  for  the  dam,  though  it  is  now  so  ex- 
tensively adopted.  Surely  it  is  a great  mistake  to 
go  to  a great  expense  in  breaking  masses  of  rock 
into  small  pieces  that  you  may  incur  a still  greater  in 
putting  it  together  again,  when  the  dam  might  be 
constructed  of  any  sized  rough  blocks,  just  as  they 
are  quarried,  at  one-tenthof  the  expense,  and  in  one- 
tenth  of  the  time.  A lining  of  the  inner  slope  with 
small  stone  and  earth  will  make  it  water  tight  at  a 
trifling  cost. 

The  thousands  of  native  tanks  are  formed  by  banks 
of  earth  at  a very  small  cost,  and  they  have  stood  for 
thousands  of  years,  and  in  many  situations  like  this 
they  might  be  made  still  more  cheaply  of  rough 
blocks  of  stone. 

With  respect  to  internal  transit,  I offer  for  con- 
sideration the  fact  that  after  spending  millions  on 
land  transit  works  between  Liverpool  and  Manchester, 
it  has  been  stated  that  they  are  so  complete  a failure  ? 
after  a trial  of  60  years,  as  to  make  it  necessary  to 
spend  ^8,000,000  in  35  miles  of  water  transit  on  the 
same  line.  If  there  is  a body  of  men  in  the  world  who 
know  what  they  are  about,  it  certainly  is  the  capitalists 
of  Lancashire,  and  this  is  their  decision  on  this  question 


of  land  or  water  transit,  even  in  a trifling  line  of  35 
miles.  What  must  be  the  conclusion  we  come  to  for 
a country  with  lines  of  1,000  and  2,000  miles  of 
distance  ? Nothing  can  be  more  certain  than  that 
England,  with  its  trifling  distances,  will  be  now  pro- 
vided with  a complete  system  of  steam-boat  canals, 
and  how  much  more  are  they  required  in  India  where 
at  present  it  costs  is.  to  bring  a bushel  of  wheat  to 
the  coast,  ^2,000,000  a year  for  1,000,000  tons,  the 
interest  of  ^60,000,000  at  the  present  Government 
interest ; when  it  could  be  carried  for  id.  a bushel  by 
water.  And  while  in  England  they  are  paying 
^8,000,000  for  the  improvement  of  35  miles,  they 
would  make  a steamboat  canal  over  1,000  miles  for 
^■3,000,000  or  ^4,000,000. 

I must  also  add  a few  words  on  the  general  subject 
of  the  improvement  of  India.  Instead  of  the  opening 
for  water- works  being  not  very  numerous,  my  view  is 
that  India  offers  an  absolutely  unbounded  field  for 
such  works.  Mr.  Wood  spoke  of  one  project,  the 
Toombuddru  reservoir,  where  work  that  would 
cost  perhaps  ^100,000  would  form  a reservoir  con- 
taining some  io.ooo  million  cubic  yards  of  water, 
and  provide  for  the  distribution  of  four  times  as 
much,  as  it  would  be  continually  supplied  for  seven 
months  in  the  year,  and  this  commanding  the  whole 
presidency.  I doubt  exceedingly  whether  the  whole 
world  affords  another  project  equal  to  this.  And  so- 
throughout  India. 

I have  been  acquainted  with  the  country  70  years, 
and  my  conclusion  is,  that  100  millions  might  be 
expended  on  public  works  in  it,  with  total  returns  of 
50  cent.  Of  the  Godavery  waters,  we  distribute  by 
canals  about  6,ooo  million  cubic  yards  in  the  year  out 
of  perhaps  200,000  millions.  There  is  no  reason 
why  we  should  stop  where  we  now  are. 

But  public  works  for  India  include  not  only  irriga- 
tion and  navigation,  but  also  railways,  roads,  bridges, 
harbours,  See.,  so  that  it  is  an  unbounded  field,  and  I 
would  spend  at  least  50  millions  a year  on  such  works. 
And  the  vast  increase  of  population,  if  there  were  no 
object  in  improving  the  condition  of  the  present 
people,  will  compel  us  to  open  out  this  incomparable 
land  which  it  has  pleased  God  to  commit  to  our  care, 
and  which  has  already  resulted  in  such  immeasurable 
benefits  to  290  millions  of  people. 

A.  Cotton. 

Dorking,  May  23. 


Notes  on  Books. 


Catalogue  of  the  Science  Library  in  the 
South  Kensington  Museum.  London  (Eyre 
and  Spottiswoode),  1891.  8vo. 

This  is  the  tenth  edition  of  the  science  portion  of 
the  “ Catalogue  of  the  Educational  Division  of  the 
South  Kensington  Museum,”  which  was  first  issued 
in  1857.  The  origin  of  the  library  is  traced  to  the 
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special  exhibition  of  educational  appliances,  which 
was  held  in  St.  Martin’s-hall  in  1854,  under  the 
direction  of  the  Society  of  Arts.  At  the  close  of  this 
exhibition  many  of  the  exhibitors  of  books,  school 
furniture,  diagrams,  &c.,  left  their  contributions  at 
the  disposal  of  the  Society,  and  shortly  afterwards 
they  were  handed  over  to  the  Science  and  Art  De- 
partment. In  1857  the  collection  was  displayed  in 
the  temporary  iron  buildings  of  the  Museums  at  South 
Kensington.  Considerable  additions  were  made  sub- 
sequently, and  in  1876  a library  of  general  literature 
which  had  been  formed  for  the  official  use  of  the 
inspectors,  &c.,  of  the  Committee  of  Council  on 
Education,  was  removed  to  South  Kensington.  In 
1882,  after  the  re-organisation  of  the  science  teach- 
ing of  the  Department,  it  was  determined  to  transfer 
to  South  Kensington,  for  the  use  of  the  professors 
and  students  of  the  Normal  School  of  Science,  from 
the  library  of  the  Museum  of  Practical  Geology  in 
Jermyn-street,  all  the  books  not  required  by  the  staff 
of  the  Geological  Survey  or  by  the  Mining  Class. 
It  was  found  that  the  number  of  works  in  the 
library  numbered  45,000  ; and  in  1883  it  was  decided 
that  the  books  relating  to  science  in  the  Educational 
Library  should  be  amalgamated  with  the  books  from 
Jermyn-street,  and  formed  into  a Science  Library. 
The  catalogue  of  this  large  library  of  scientific  works 
is  arranged  in  a classification  of  subjects  with  the 
authors’  names  in  alphabetical  order  under  each 
•beading. 


The  Wealth  and  Progress  of  New  South 
Wales,  1889-90.  By  G.A.  Coghlan.  Sydney, 
1890.  8vo. 

This  large  volume  of  nearly  nine  hundred  pages 
•contains  an  historical  sketch  of  the  colony — from  the 
time  of  Don  Pedro  Fernandez  de  Quiros,  who  is 
-styled  the  Columbus  of  Australia,  and  who  sailed  in 
1606  from  Lima  in  Peru  for  the  express  purpose  of 
discovering  a southern  continent — and  a description 
•of  its  physical  characteristics.  These  chapters  are 
followed  by  sections  devoted  to  the  subjects  of 
mining,  commerce  and  shipping,  agriculture,  &c. 
Population  and  vital  statistics,  finance,  Government 
law  and  crime,  instruction,,  science,  and  religion, 
are  other  departments  which  all  come  in  for  full 
treatment. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  i.. .Royal  Institution,  Albemarle-street,  W., 
•5  p.m.  General  Monthly  Meeting. 

.Engineers’,  Westminster  Town-hall,  S.W.,  7!  p.m. 
Mr.  John  Kerr,  “Portable  and  Pioneer  Rail 
ways.” 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8 p.m.  1.  Dr.  S.  Rideal  and  Mr.  W. 
E.  Youle,  “Gum  Arabic  and  its  Modern  Substi- 
tutes.” 2.  Mr.  J.  W.  Lovibond,  “ The  Quantita- 
tive Analysis  ot  Light  and  Colour,  founded  on  the 
Tintometer  Colour  Scales.” 


Tuesday,  June  2 ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Mr.  W.  Archer,  “The  Garrick 
Period  of  Stage  History.” 

Central  Chamber  of  Agriculture  (at  the  House  of 
the  Society  of  Arts),  ii  a.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m. 

Zoological,  3,  Hanover-square,  W.,  8J  p.m.  1.  Dr. 
O.  F.  von  Moellendorff,  “The  Land  and  Fresh- 
water Shells  of  Perak.”  2.  Dr.  G.  E.  Dobson, 
“ The  Derivation  and  Distribution  of  the  Insecti- 
vora  of  the  New  World.” 

Wednesday,  June  3 ...  Entomological,  11,  ' Chandos-street, 
W.,  7 p.m. 

Archaeological  Association,  32,  Sackville-street,  W., 
8 p.m. 

Obstetrical,  20,  Hanover-square,  W.,  8 p.m. 

Thursday,  June  4. ..Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8g  p m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr. 
Cresse-Potter,  “Observations  on  the  Diseases  of 
the  Cocoa-nut  [Cocos  nucifera , Z).”  2.  Dr.  P. 

Herbert  Carpenter,  “ Notes  on  some  Arctic  Coma- 
tula.”  3.  Dr.  P.  Herbert  Carpenter,  “ Notes  on 
some  Crinoids  from  the  Neighbourhood  of 
Madeira.’  ’ 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Dr.  J. 
H.  Gladstone,  “Observations  on  the  Molecular 
Refraction  and  Dispersion  of  Various  Substances 
in  Solution.”  2.  S.  U.  Pickering,  “ The  Nature  of 
Solution  as  elucidated  by  a Study  of  the  Densities, 
Heat  of  Dissolution,  and  Freezing  Points  of 
Solutions  of  Calcium  Chloride.”  3.  S.  U.  Kicker- 
ing,  “ A Reply  to  a Recent  Criticism  of  the  Con- 
clusions Drawn  from  a Study  of  Various  Properties 
of  Sulphuric  Acid  Solutions.”  4.  W.  Pullinger, 
“ On  Volatile  Platinum  Compounds.” 

Society  for  the  Encouragement  of  Fine  Arts,  8 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m. 
Dr.  A.  C.  Mackenzie,  “ The  Orchestra  considered 
in  connection  with  the  Development  of  the  Over- 
ture.” 

Archaeological  Institution,  Oxford-mansion,  Oxford- 
street,  W.,  4 p.m. 

Friday,  June  5 ...  United  Service  Inst.,  Whitehall-yard, 
3 p.m.  Col.  E.  T.  Hutton,  “ The  Mounted  In- 
fantry Question  in  its  Relation  to  the  Volunteer 
Force  of  Great  Britain.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Dr.  St.  George  J. 
Mivart,  “ The  Implications  of  Science.” 

Geologists’  Association,  University  College,  W.C., 
8 p.m.  1.  Messrs.  H.  W.  Monckton  and  R.  S. 
Herries,  “ Some  Hill  Gravels  north  of  the 
Thames,”  and  “ The  Geology  of  Nettlebed-hill, 
near  Henley.”  2.  Mr.  A.  J.  Jukes-Browne,  “ The 
Geology  of  Devizes,  with  remarks  on  the  grouping 
of  Cretaceous  Deposits.” 

Philological,  University  College,  W.C.,  8 pm.  Rev. 
Prof.  Skeat,  “ Miscellaneous  English  Etymo- 
logies.” 

Quekett  Microscopical  Club,  20,  Hanover  square, 
W.C.,  8 p.m. 

Saturday,  June  6 ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  A.  H.  Church,  “The  Scientific 
Study  of  Decorative  Colour.” 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelpht,  London , W.C. 


NOTICES. 

♦ 

CON  VERSAZIONE. 

The  Society’s  Conversazione  will  take  place 
at  the  South  Kensington  Museum  (by  per- 
mission of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday,  June 
17th. 

The  reception  by  the  Attorney-General  (Sir 
Richard  Webster,  M.P.),  Chairman,  and  the 
Members  of  the  Council  of  the  Society,  will  be 
held  from  9 to  10  p.m. 

Promenade  Concerts  will  be  given  by  the 
Band  of  the  Grenadier  Guards  in  the  North 
Court,  and  by  the  Band  of  the  Scots  Guards 
(weather  permitting)  in  the  Quadrangle  of  the 
Museum. 

A Concert  of  Old  English  Music  will  be 
given  in  the  Lecture  Theatre  under  the  direc- 
tion of  Mr.  Arnold  Dolmetsch.  The  instru- 
ments used  will  be  those  for  which  the  music 
was  originally  written — viz  , viols,  lute,  and 
harpsichord.  The  first  part  of  the  concert  will 
commence  at  9.30. 

Light  refreshments  (tea,  coffee,  ices,  claret 
cup,  &c.)  will  be  supplied  at  the  usual  refresh- 
ment buffets  in  the  Central  Corridor  of  the 
Museum. 

As  the  accommodation  for  coats,  &c.,  is 
very  limited,  members  will  greatly  promote  the 
general  convenience  by  not  bringing  with  them 
more  wraps  than  are  absolutely  necessary. 

Each  member  is  entitled  to  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  The  conditions  under  which  the  use 
of  the  Museum  has  been  granted  by  the  Science 
and  Art  Department  do  not  permit  the  sale  of 
tickets ; Members  will,  therefore,  not  be  able 
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to  purchase  additional  tickets  for  their  friends, 
as  in  recent  years. 

The  Members’  tickets  are  now  in  course  of 
issue. 


FO THE R GILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  £ 20 , is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amuse- 
ment. 

In  cases  where  the  invention  is  in  actual  use, 
reference  should  be  made  to  places  where  it 
could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions,  sent  in  for  com- 
petition. 


Proceedings  of  the  Society. 


APPLIED  ART  SECTION. 

Tuesday,  May  12,  1891  : Lewis  F.  Day  in 
the  chair. 

The  paper  read  was — 

GLASS-PAINTING. 

By  H.  Arthur  Kennedy. 

In  speaking  of  the  craft  or  art  of  glass-paint- 
ing, I use  the  term  “ glass  painting  ” in  a wide 
and  inclusive  sense  ; I mean  not  only  painting 
on  glass,  but,  as  it  were,  painting  in  glass,  or 
with  glass.  I include  in  that  term  all  the 
processes  that  go  to  make  up  a stained  glass 
window. 

I use  the  term  painting,  rather  than  any 
word  implying  design,  because,  in  an  art  like 
this,  that  deals  with  a special  material,  having 
its  own  particular  requirements,  I believe  that 
the  developments  of  the  art  should  rightly 
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spring  from  the  conditions  of  the  craft,  so  that 
the  weak  points  of  the  material  and  its  pro- 
cesses (for  all  materials  and  all  merely  human 
processes  have  their  weak  points)  should  not 
be  in  evidence  ; and  so  that  all  the  special 
qualities  and  beauties  of  the  material  should 
be  used  and  displayed  in  their  fittest  manner. 
And  I use  the  term  glass-painting,  because  I 
shall  try  to  deal  to-night,  not  so  much  with 
the  history  of  stained  glass — in  itself  an 
immense  subject — or  with  the  chemistry  that 
underlies  it — a subject  on  which  I do  not  feel 
myself  competent  to  speak — but  with  the 
theory  and  practical  workings  of  the  craft  or  art 
itself.  And,  to  have  done  first  with  the  more 
theoretical  side  of  my  subject,  I will  ask  you 
to  glance  for  a moment  at  the  peculiar,  the 
perhaps  unique,  position  that  glass-painting 
occupies  amongst  the  other  arts. 

It  is  undoubtedly  a very  important,  and,  in 
its  larger  developments,  a very  impressive  art. 
A great  west  window,  with  the  warm  afternoon 
sunlight  shining  through  it,  produces  an  effect 
upon  one  more  like  that  of  some  lovely  scene 
in  nature,  in  the  vividness  of  its  beauty,  than 
that  of  a work  of  man’s  making.  No  other 
art  can  even  approach  the  power  of  its  colour ; 
the  sheeny  loveliness  of  textile  fabrics,  and  the 
infinite  modulations  of  tint  of  painting,  are 
alike  paled  by  its  fulness.  Painting  has,  in- 
deed, an  infinity  of  resources  that  the  material 
under  consideration  cannot  command ; like  the 
human  voice  in  singing,  it  may  induce  a variety 
of  emotions.  But  the  emotional  effects  that 
stained  glass  is  particularly  fitted  to  produce, 
it  compels,  like  a blare  of  trumpets,  by  its 
volume  and  intensity. 

In  its  finest  developments  it  seems  to  affect 
all  sensitive  natures  ; novelists  are  fond  of 
alluding  to  it,  vaguely,  it  is  true,  but  as  if  it 
meant  something  to  them ; and  we  find  such 
allusions  in  the  works  of  writers  very  little 
affected  by  works  of  art  in  general.  And  yet, 
with  all  these  qualities  and  this  amount  of 
interest  in  the  completed  work,  there  has 
always  been  a strange  lack  of  recorded  in- 
terest in  the  makers  of  it. 

Painters  and  sculptors  have  been  the  chosen 
friends  of  princes,  monarchs,  and  popes. 
Every  one  knows  of  the  relations  of  Pericles 
and  Pheidias,  of  Alexander  and  Apelles,  of 
Michael  Angelo  and  Julius  II,  of  Velasquez 
and  Philip  IV.  In  the  other  arts  the  names  of 
Benvenuto  Cellini,  the  metal  worker,  and 
Palissy,  the  potter,  are  familiar  words  to  many 
who  have  little  interest  in  their  several  works. 
Architects,  wood-carvers,  medallists,  the  makers  j 


of  furniture  and  musical  instruments,  have  all 
stepped  beyond  the  mere  honour-roll  of  their 
special  crafts,  and  inscribed  their  names  on 
the  broader  record  of  a world  not  specially 
interested  in  the  arts. 

But  glass-painting  has  no  such  representa- 
tives. There  are  names  connected  with  the 
art  that  the  student  of  stained  glass  will 
doubtless  remember,  but  none  of  the  bearers 
of  them  has  ever,  even  for  a moment,  appeared 
as  a person  in  the  least  worthy  of  remembrance 
by  the  world  outside  of  his  workshop. 

Now  and  again  names  of  those  famous  in 
other  walks  of  art  have  for  a moment  been 
connected  with  the  art  of  glass  painting — but 
such  connection  has  been  merely  a temporary 
condescension,  and,  in  many  cases,  the  con- 
nection is  of  a shadowy  consistency,  as  that  of 
Albert  Diirer  with  the  Fairford  windows,  or  of 
Giovanni  da  Udine  with  a window  in  the 
library  in  San  Lorenzo  at  Florence,  dated  1568, 
at  which  epoch  Giovanni  was  gathered  to  his 
fathers. 

Literature,  though  it  takes  notice  of  stained 
glass,  cares  nothing  for  the  glass  painter. 
Artists  of  all  other  kinds,  and  artificers  as  well, 
are  favourite  characters  with  the  novelist ; but 
the  glass  painter  is  almost  unheard  of  in  fiction. 
I have  only  once  come  across  an  allusion  to 
him,  and  that  is  far  from  being  a complimen- 
tary one.  It  is  in  “ Ivanhoe,”  where  Cedric 
and  Athelstane  are  imprisoned  in  the  Castle 
of  Front  de  Boeuf.  “ I cannot,”  says  Cedric, 
“look  on  that  stained  lattice  without  its 
awakening  other  reflections  than  those  which 
concern  the  passing  moment  or  its  privations. 
When  that  window  was  wrought,  my  noble 
friend,  our  hardy  fathers  knew  not  the  art  of 
making  glass,  or  of  staining  it.  The  pride  of 
Wolfganger’s  father  brought  an  artist  from 
Normandy  to  adorn  his  hall  with  this  new 
species  of  emblazonment,  that  breaks  the 
golden  light  of  God’s  blessed  day  into  so  many 
fantastic  hues.  The  foreigner  came  here  poor, 
beggarly,  cringing,  and  subservient,  ready  to 
doff  his  cap  to  the  meanest  native  of  the  house- 
hold. He  returned  pampered  and  proud,  to 
tell  his  rapacious  countrymen  of  the  wealth  and 
the  simplicity  of  the  Saxon  nobles.” 

It  is  sufficiently  evident  from  this  quotation 
that  the  occupation  of  the  glass  painter  did 
not  seem,  to  Sir  Walter  Scott  at  least,  as  one 
likely  to  be  chosen  by  a person  of  any  self- 
respect.  And,  considering  this  general  though 
vague  admiration  for  the  material  employed 
and  the  works  produced  in  it,  together  with 
an  entire  lack  of  interest  in  or  respect  for 
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the  artificer,  we  may  suspect  that  the  art  of 
glass -painting  lacks  some  imprimatur  that 
has  been  bestowed  upon  the  other  arts. 

It  certainly  lacks  that  which  age  bestows, 
being  the  youngest  of  the  crafts.  Whilst 
other  arts,  plastic  and  decorative,  were  per- 
fectly developed  more  than  two  thousand  years 
ago,  the  very  beginnings  of  glass-painting  can 
hardly  be  traced  back  for  more  than  nine 
hundred  years. 

This  being  so,  it  is  of  course  obvious  that 
glass-painting  had  no  place  in  that  finest  of 
all  art  periods  that  takes  its  name  from 
Pericles. 

At  this  period  we  may  glance  for  a moment, 
as  we  shall  have  to  consider  it  again  whilst 
speaking  of  the  glass  of  the  Renaissance. 

Between  the  year  480  B.c.,  when  the  Greeks 
strained  their  strength  and  courage  to  the 
highest  pitch  to  repel  the  Persian  invader, 
and  the  year  404,  when  the  defeat  of  the 
Athenians  at  ^Egospotamos  threw  Athens  into 
the  grasp  of  the  Spartans,  in  a period  of  less 
than  a century,  nearly  all  the  then  existing 
arts  were  carried  to  a pitch  of  perfection  that 
has  only  been  since  excelled  by  the  very  highest 
genius,  and,  in  some  examples,  has  never  been 
subsequently  excelled  or  even  approached. 

The  Athenian  sculpture  in  marble  of  that 
time  remains  unapproached  and  unsurpass- 
able ; and  the  metal- work,  though  the  remains 
of  it  are  scantier,  was  doubtless  of  equal  per- 
fection. Even  in  so  late  a development  of 
classic  art  as  that  found  at  Pompeii,  we  find, 
in  the  very  kitchen  utensils,  an  amount  of  art 
hardly  to  be  discovered  on  the  tables  of  the 
princes  and  millionaires  of  to-day. 

The  drama  of  Athens  remained,  in  nobility 
of  thought  and  expression,  unequalled  until 
Shakespeare  began  to  write.  In  the  arts  of 
architecture,  of  painting,  of  pottery,  of  dress, 
of  furniture,  and  of  jewellery,  the  Athenians  of 
that  day  created  types  which  have  have  hardly 
ever  been  excelled,  and  many  of  which  exist 
as  unchallenged  models  to  the  present  day. 

Now  this  splendid  period  was  put  a sudden 
end  to  by  the  brutality  of  the  Spartan  con- 
queror. When  Athens  was  in  the  grip  of 
Lysander,  it  was  seriously  proposed  to  utterly 
destroy  the  city,  and  to  sell  the  inhabitants 
into  slavery.  Fortunately  for  all  succeeding 
generations,  these  barbarous  counsels  were 
not  carried  into  effect.  The  beauties  of  the 
city  were  spared,  though  measureless  humilia- 
tion was  poured  out  on  her  military  pride. 

The  conquered  Athenians  had  to  stand  aside 
and  see  the  long  walls  from  the  city  to  the 


seaport  of  Piraeus,  the  defence  and  boast  of 
Athens,  ruthlessly  plucked  down  by  the  Spar- 
tan, whilst  to  the  music  of  flutes  light-limbed 
girls  danced,  deriding  the  departed  glories  of 
Athens.  By  that  deed  the  Athenian  heart  was- 
broken,  the  Athenian  invention  stricken  dead. 
Subsequent  generations  of  classical  artists  re- 
peated the  old  formulae,  played  the  old  tunes 
over  again,  recombined  them,  or  added  to 
them  finish  of  detail,  but  they  invented  nothing. 
Praxiteles  carried  out  the  technique  of  his 
art  to  a greater  degree  of  elaboration  than, 
it  had  gained  before  him  ; but  it  was  no  longer 
any  more  possible  for  a new  Pheidias  to  arise 
than  for  a new  ^Eschylus  or  a new  Socrates. 

What  we  owe  to  classic  art  then,  we  owe 
directly  or  indirectly  to  the  Greek  art  of  that 
period,  and  the  debt  is  a greater  one  than  Is 
generally  realized.  Much  of  our  architecture 
is  confessedly  modelled  on  or  adapted  from  the 
Greek ; very  little  of  it  is  wholly  unindebted  to- 
Greek  examples  in  matter  of  detail.  In  shapes- 
for  our  pottery,  metal-work,  and  furniture,  we- 
recur  perpetually  to  Greek  types.  In  jewellery, 
in  ladies’  dresses  and  methods  of  doing  their 
hair,  we  frequently  recognise  suggestions  from 
the  exquisite  taste  of  the  Athenians.  Our 
masculine  costume,  I may  say,  in  parenthesis^ 
is  sternly  modern,  and  owes  nothing  whatever 
to  classic  example. 

Now,  glass-painting  alone  of  the  arts  has  no- 
Greek  types  to  recall,  and  the  time  when  it 
struggled  into  existence  was  one  distinguished! 
by  very  different  characteristics  from  those  of 
the  Periclean  age.  It  was  not  a time  when 
the  philosopher  taught  peacefully  in  grove  or 
portico  ; and  when  the  sculptor  was  the  chosen, 
friend  of  the  prince.  It  was  a fierce,  turbulent,, 
hard-headed,  and  iron-fisted  age ; an  age 
when  the  strong  man  armed  had  to  keep  his» 
house,  that  his  goods  might  be  in  peace,  and 
they  were  in  peace  no  longer  than  until  . a 
stronger  than  he  came  against  him  and  them. 
It  was  an  age  of  the  gloomy  fortress,  the- 
moat,  and  the  drawbridge,  of  the  heavy  hau- 
berk and  the  two-handed  sword. 

No  arts,  then,  save  the  making  of  weapons 
or  the  wielding  of  them,  were  greatly  admired  ; 
and  such  little-esteemed  occupations  had  to 
take  refuge  either  in  the  cloister  or  in  insignifi- 
cance. The  personal  artist,  with  a name, 
possessions,  and  a style  of  his  own,  was  not 
much  in  evidence  ; such  artistic  life  as  there 
was  tended  towards  the  community  of  crafts- 
men who  agreed  upon  a tradition. 

Glass-painting,  then,  when  it  first  came  to 
be  conscious — to  be  a real  thing — was  the 
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work  rather  of  excellent  craftsmen  than  of 
artists  ; and  its  distinguishing  feature  was  a 
thorough  comprehension,  by  those  who  pro- 
duced it,  of  the  material  they  worked  with, 
and  all  its  qualities  : its  pre-eminent  quality  of 
richness  of  colour  always  being  allowed  its 
right  pre-eminence.  In  the  design  of  early 
glass,  when  it  is  on  an  important  scale,  there 
is  often  something  that  is,  to  us,  very  impres- 
sive ; but  the  impressiveness  is  not  that  which 
is  produced  by  definite  imaginative  art.  Of 
this,  in  early  glass,  there  is  almost  none.  But 
we  are  impressed,  because  the  men  who  pro- 
duced these  works  knew  their  technical  busi- 
ness thoroughly,  and  because  they  viewed  the 
subjects  they  represented  with  a deep  religious 
reverence,  and  depicted  them  with  a child- 
like directness  of  simplicity. 

The  history  of  glass-painting  not  being  my 
•subject  to-night,  I will,  for  the  sake  of  sim- 
plicity of  reference,  divide  the  periods  of 
glass  which  it  is  important  to  study  into  two — 
the  Archaic  and  the  Renaissance  periods. 

We  have  just  glanced  at  the  archaic  period, 
which  may  be  summarised  as  a period  of 
•craftsmen.  By  a change  in  the  general  scheme 
of  things  at  the  period  of  the  Renaissance, 
the  artist  again  came  prominently  upon  the 
world’s  stage. 

It  was  once  again  possible  for  an  ambitious 
craftsman  to  aspire  to  express  his  individual 
personality,  and  to  raise  his  head  above  those 
about  him,  without  at  once  being  hammered 
down  by  the  higher  ranks  of  society  into 
-subordination  and  uniformity.  And  the  arts 
had  not  for  long  felt  their  own  vitality,  and  the 
freedom  of  expansion  allowed  them  under  then 
■existing  conditions,  before  they  desired  to 
study  their  great  classical  forerunners,  and  to 
assist  their  kinship  with,  and  descent  from 
them. 

Epic  verse  claimed  its  descent  from  Homer, 
through  Virgil.  Dramatic  poetry  pointed  to 
Euripides  and  Menander  as  its  ancestors. 
■Sculpture  showed  its  Greek  affinities  by  study- 
ing with  reverence  every  scrap  of  classic  marble 
that  came  within  its  ken.  Even  architecture, 
the  one  art  that  then  towered  high  without 
•classic  support,  began  to  assimilate  Greek 
elements.  The  painters,  such  was  their  enthu- 
siasm for  the  works  of  the  great  Greek  period, 
though  nought  but  unimportant  scraps  of 
classic  painting  remained  to  them,  eagerly 
read  the  descriptions  of  masterpieces  handed 
down  by  such  writers  as  Lucian,  and  strove  to 
re-embody  them  in  their  own  manner. 

And,  in  the  midst  of  this  serious  making  out 


of  venerable  pedigrees  by  these  great  and  im- 
portant arts,  suddenly  there  steps  upon  the 
scene  the  poor  little  foundling  art  of  glass- 
painting— a mere  Topsy  of  an  art,  that,  be- 
tween the  Greek  time  and  the  Renaissance, 
had  somehow  “growed”  into  existence. 

What  was  to  be  done  ? The  position  of 
glass-painting  was  very  painful,  almost  in- 
decorous ; by  no  stretch  of  imagination  could 
an  ancestry  be  made  out  for  it,  and  the  final 
solution  to  the  situation  was  found  by  inducing 
the  art  of  painting  to  adopt  the  fatherless  art 
of  glass-painting  as  a kind  of  poor  relation. 

Thus  I think  we  may  understand  the  situa- 
tion of  glass-painting  with  regard  to  the  other 
arts ; it  has  never  had,  like  those  of  them  that 
were  handled  by  the  Greeks,  a great  period,  in 
which  it  was  at  once  grand  as  imaginative  art, 
and  perfect  as  craftsmanship.  It  has  had  an 
archaic  period,  when  it  was  excellent  as  crafts- 
manship, but,  as  art,  impressive  only  because 
it  was  earnest  and  sincere ; and  a Renaissance 
period,  when  though  as  art,  as  painter’s  art,  it 
was  much  finer,  and  frequently  very  fine  in- 
deed, it  was  not  always  as  glass  craftsmanship 
all  that  it  might  be — the  painter  sometimes 
condescending  to  his  material  rather  than 
doing  its  qualities  full  justice. 

So  that,  in  studying  old  glass,  if  we  want  to 
learn  from  it  all  that  is  to  be  learned,  we  must 
not  hope  to  find  one  perfect  period  as  a model 
on  which  to  found  ourselves.  We  must  study 
critically  ail  the  important  periods,  looking  in 
the  earlier  glass  chiefly  for  the  craftsman-like 
determination  that  the  colour  shall  be,  not 
merely  good,  but  as  rich,  as  magnificent,  and 
as  impressive  as  is  possible  to  the  material, 
and  in  Renaissance  glass  for  a treatment  of 
subject  both  imaginative  and  appropriate  to 
the  material.  Together  with  great  general 
artistic  skill,  a fine  sense  of  dignity  and 
picturesqueness,  and  frequently  a most  just 
apprehension  of  the  process  of  painting  on 
glass. 

I may  here  say  that  for  practical  study  of 
the  art  of  glass-painting  as  formerly  practised, 
I know  of  no  single  building  that  gives  such  a 
variety  of  interesting  examples  as  the  chapel  of 
King’s  College,  Cambridge. 

The  fact  that  the  most  magnificent  colour, 
and  the  most  intellectual  design  are  found  in 
old  glass  to  have  culminated  at  different 
periods,  is  one  of  the  reasons  why  there  is  to- 
day a considerable  divergence  of  opinion  as  to 
the  right  treatment  to  be  followed  in  stained 
glass.  There  have  been,  before  our  cime, 
two  different  treatments,  both  fine,  and  each 
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containing  good  qualities  that  the  other  does 
not  possess. 

And  another  is  that  stained  glass,  in  spite  of 
its  having  great  possibilities  for  imaginative 
figure  design,  and  for  a considerable  measure 
of  pictorial  treatment  and  expression,  does  re- 
main an  essentially  decorative  art ; that  is  to 
say,  an  art  dealing  with  a material,  beautiful 
in  itself,  whose  qualities  must  be  considered 
before  all  others,  and  to  the  end  of  the  work 
must  be  carefully  kept  in  mind. 

Essentially  decorative  art,  however  elaborate, 
springs  from  processes  that  adorn  its  material. 
Given  a strip  of  sheet  gold,  as  material  for 
bracelet  or  crown,  the  first  effort  in  decoration 
is  to  hammer  bosses  on  it,  to  give  increased 
play  of  light  and  reflection,  and,  consequently^ 
more  beauty.  The  bosses  may  come  in  time 
to  be  grouped  and  shaped,  until  they  repre- 
sent warriors  and  chariots,  or  gods  and 
goddesses ; but  the  principle  of  enriching  the 
metal  is  as  obvious  in  the  last  as  in  the  first 
development. 

Art  that  is  essentially  decorative  has  a 
natural  analogy  with  essential  lyrical  poetry. 
A form  of  versification  once  chosen,  the  neces- 
sary conditions  of  metre  and  rhyme  become  to 
the  poet,  as  the  qualities  of  his  material  to  the 
artist,  opportunities,  not  restrictions  ; not  only 
opportunities  for  beauty  of  metre  and  rhyme, 
but  for  an  emphasis  on  the  utterance  of  his 
thoughts  not  attainable  outside  that  form  of 
verse.  He  is  no  poet  who  finds  rhyme  and 
metre  hamper  imagination  ; nor  is  he  who  is 
not  inspired  by  the  conditions  of  his  material  a 
decorator.  From  the  exalted  position  assumed 
to-day  by  realistic  painting,  decorative  art 
seems  to  run  some  risk  of  being  shouldered 
into  an  altogether  secondary  and  insignificant 
place.  It  can  only  be  saved  by  its  material,  as 
poetry,  by  its  lyrical  qualities,  from  the  assump- 
tions of  realistic  prose.  We  must  sing,  and 
have  fresh  words  to  sing ; and  as  a song  may 
touch  our  hearts  as  nearly  as  a novel,  we  shall 
not  care  to  think  of  it  as  on  a lower  artistic 
level  than  the  stories  we  get  from  the  circulat- 
ing library.  Less  elaborately  imitative  of  the 
details  of  reality  it  will  certainly  be,  but  there 
is  room  in  it  for  as  much  of  art,  and,  perhaps, 
in  a more  highly  distilled  form,  for  as  much  of 
nature  too.  And  so  with  the  adornment  of  our 
rooms,  and  the  windows  that  we  fill  with  colour 
in  our  churches,  we  should  not,  if  we  can  help 
it,  wish  that,  though  different  from,  they  should 
be  intellectually  beneath  the  pictures  that  we 
pay  shillings  to  look  at  now  and  then. 

Art,  then,  can  express  itself  not  only  in  the 


completely  flexible  media  that  admit  the  so- 
calledrealism  of  representation,  but  in  materials 
that  impose  their  own  limits.  In  art,  as  in 
life,  there  is  nobility  in,  and  compensation  for, 
self-restraint,  as  well  as  for  the  wise  acknow- 
ledgement of  external  restraining  necessities^ 
The  actor,  for  instance,  who  reveals  too  soon, 
the  whole  compass  of  his  emotional  resources, 
has  lost  his  hold  over  us  ; the  really  impressive 
man  showing  us  that  only  at  the  culminating 
instant,  perhaps  not  the  whole  of  it  even  then. 

A happy  incompleteness  has  qualities  of  its 
own  ; a rough  sketch  may  denote  character 
and  expression  so  perfectly,  that  no  realism 
could  do  other  than  dilute  it.  To  seek  the 
reason  of  this  would  carry  us  too  far  away 
from  our  present  subject,  but  the  fact  is  on  the 
surface. 

Many  human  interests  cling  close  to  the 
productions  of  the  decorative  arts  of  the  home 
and  fireside,  which  enshrine  memories  of 
happiness  or  sorrow,  gratify  innocent  vanities* 
recall  pleasant  hospitalities,  and  teem  with, 
homely  everyday  associations.  It  is  to  their  ad- 
vantage, as  well  as  to  that  of  their  possessors, 
if,  beyond  this,  the  art  in  them  is  of  a vital  and! 
clear-speaking  nature  that  is  intelligible,  not 
only  after  their  death,  as  it  were,  to  the  con- 
noisseur who  entombs  them  in  a collection,  but 
during  their  lifetime  to  the  people  who  possess^ 
and  live  with  them.  In  this  direction  we  have- 
made  great  all- round  progress  in  the  last  twenty -- 
five  years,  having  struggled  pretty  clear  of  the? 
worst  period  of  decoration  that  ever  existed. 
A comparison  of  the  furniture,  curtains,  car- 
pets, and  the  like  in  general  use  now,  with 
those  of  a quarter  of  a century  ago,  has  been 
too  often  made  to  need  repetition  here,  but  one 
vital  point  in  the  change  is  well  worth  noting.. 
People  not  only  use  better  colours  than  they 
did,  and  more  graceful  furniture,  but  they  ap- 
preciate  them  ; taking  real  pleasure  in  the  soft 
colours  of  their  curtains  and  dress  materials. 
The  artistic  revival  has  run  its  course,  gained 
its  nickname,  been  taken  up  by  society, 
satirised,  and  dropped  ; but  the  preference  for 
delicate  colour  over  crude  survives  it,  and 
remains  a permanent  possession.  Not  now, 
in  the  most  out-of-the-way  country  place,  do 
the  least  sophisticated  natives  walk  to  church 
clad  in  those  ghastly  aniline  colours  that  once 
shocked  the  landscape,  abashing  the  sober 
tints  of  nature. 

The  art  of  stained  glass  is  not  yet  fully 
fortunate  in  speaking  a language  understanded 
of  the  people.  Indeed,  “ I don’t  understands 
stained  glass,”  is  the  remark  one  most  fre-- 
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quently  hears  made  about  it,  and  this  even 
from  people  of  considerable  appreciation  for 
other  forms  of  art.  This  comes  home  to  one 
when  one  sees  what  pitiful  stuff  people  of  taste 
are  content  to  have  in  the  doors  and  windows 
of  their  own  houses.  The  purplish  birds  on 
fhe  yellow  leaves  within  a circle  of  harsh  red, 
the  whole  backed  up  by  alternate  oblongs  of 
bad  pink  and  green ; how  frequently  one 
notices  that  work  of  art  standing  where  it 
•ought  not ! The  builder  inserts  this  and  the 
dike  of  it  in  the  first  instance,  but  the  occupants 
■suffer  them  to  remain,  not  perhaps  confident 
that  they  could  find  anything  else  so  much 
more  agreeable  to  their  feelings  as  to  warrant 
the  expense  of  a change.  It  means,  perhaps, 
that  about  even  the  highest  development  of 
the  art,  as  usually  practised,  there  still  cling 
■conventionalities  of  the  parasitic  or  stifling 
-sort ; traditions  that  have  arisen,  that  could 
only  arise,  in  a period  of  bad  art,  and  that 
have  survived  into  a time  of  better  things. 

Wholesome  conventionality,  the  acknow- 
ledgment of  limits,  and  the  determination  to 
pull  up  well  within  them,  is  of  the  nature  of  a 
backbone  to  decorative  art.  Excellent,  too,  is 
healthy  tradition.  A man,  or  a school  of  men 
<who  have  practised  a craft  right  well,  bequeath 
to  their  successors  not  a series  of  cast-iron 
^-rules  and  regulations  but  a common-sense 
•recommendation : “ On  such  and  such  lines 
-our  art  can  be  successfully  carried  out ; adhere 
to  them,  we  advise  you,  and  see  your  way  very 
-clearly  before  you  try  to  disturb  them.  If  new 
.possibilities  arise,  they  must  be  dealt  with  ; 
but  do  not  change  the  old  order  for  less  than 
-sufficient  cause.”  Without  some  such  tradi- 
-dition,  a craft  may  become  experimental  and 
•amateurish,  and  its  productions  perplexing. 

Eet  us,  before  going  further,  try  and  under- 
stand stained  glass. 

' The  germ  of  it  lies,  not  in  the  wooden- 
framed sash-windows  with  which  we  are  most 
familiar,  but  in  lead-lattice,  or,  as  it  is  perhaps 
/most  often  called,  casement.  The  simplest 
form  of  lattice  consists  of  square  or  diamond- 
-shaped  panes  of  white  glass  of  the  same  size, 
•connected  by  “ leads  ” — that  is,  by  strips  of 
f hat  metal,  with  a groove  on  each  side,  into 
•which  the  glass  fits,  the  leads  being  joined  by 
-soldering  at  the  corners,  and  the  interstices 
filled  in  with  cement  corresponding  to  the 
putty  in  our  sash-windows.  From  this  simplest 
form  of  a lead-latticed  window,  the  next  step 
•is  the  introduction  of  coloured  glass.  By  this 
we  get  square  or  diamond-shaped  panes  alter- 
nately of  white  and  colour,  or  of  several  tints 


in  succession — a series  of  arrangements  being 
possible  whilst  we  still  cut  our  glass  in  panes 
of  straight-lined  shapes  all  of  one  size.  More 
variety  comes  with  the  half-step  from  this  to 
panes  still  recilinear,  but  of  different  sizes  and 
shapes ; and  we  have  made  a stride  when  we 
have  found  out  how  to  cut  our  glass  into  pieces 
with  curved  outlines.  Our  framing  line  of 
ductile  lead  is  as  ready  to  go  round  a circle  as 
along  a straight  line,  and  now  with  curve- 
contoured  forms  of  varied  colour  arranged  in 
groups,  we  have  already  a handsome  stained 
glass  window  of  pattern. 

The  next  move  is  a momentous  one,  and  may 
have  a word  of  preface.  The  best  ornamentist 
of  the  present  time*  has  acutely  noticed  that 
some  simple  pattern  shapes,  that  have  been 
assumed  to  imitate  natural  forms,  are  in  reality 
dictated  by  the  tool  or  material  employed. 
When  their  resemblance  to  Nature  struck  the 
primitive  artist,  he  did  what  he  could  to  make 
it  closer,  but  they  arose  at  first  independently. 
A single  stroke  of  a full  brush  on  paper, 
beginning  with  a point,  spreading  from  that, 
and  then  ending  with  a sudden  and  more 
rounded  diminution  as  the  brush  quits  the 
paper,  resembles  the  form  of  a leaf;  the 
simplest  combination  of  such  touches  suggests 
a leaf-cluster.  Surround  a large  circle  with  a 
series  of  little  ones,  and  you  get  a broad  hint 
of  a frequent  flower  type.  So  our  window- 
maker,  having  advanced  thus  far,  could  not 
fail  to  be  struck  with  hints  of  natural  form  in 
his  pattern,  and  suddenly  his  brain  took  fire 
with  the  longing  to  complete  the  resemblance. 
This  led  to  an  application  to  transparent  glass 
of  the  long-practised  process  of  enamelling ; 
lines  and  shadows  were  drawn  on  it  with  a 
material  that,  when  fired  at  a sufficient  heat, 
unites  with  the  glass  and  becomes  permanently 
fixed.  The  imitation  of  form  seldom  goes  far 
in  any  art  before  the  designer  tries  to  imitate 
the  most  interesting  of  all  forms : to  take  on 
him  the  God-like  function  of  making  man  in 
his  own  image. 

Glance  with  me,  for  a moment,  at  such  a 
daring  mediaeval  workman. 

His  studio  is  bare  and  rude,  one  of  a little 
city  of  timber-built  huts,  nestling  at  the  feet  of 
a stately  cathedral,  that  is  as  yet  but  partly 
built.  Hammering,  chiselling,  and  sawing  are 
going  on  all  about  him  with  a rythmic  noisi- 
ness, In  other  sheds  like  his  are  being  hewn 
out  the  solemn  figures  presently  to  stand  be- 
side the  doorways  or  in  the  niches  of  the  west 
frontage.  High  overhead,  clinging  to  scanty 

* “ Every-day  Art.”  By  Lewis  F.  Day. 
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scaffolding,  the  carvers  are  shaping  crocket 
and  finial,  are  chipping  the  gargoyle  into 
grotesque  life,  or  enriching  with  orna- 
ment the  niche  to  receive  the  statue.  The 
dust  from  their  chisels  silts  in  through  his 
unglazed  window  space.  All  about  him  is 
manufacture  in  the  literal  sense  of  the  word — 
hand-work.  There  is  no  Art  Department,  for 
there  is  no  department  down  to  the  laying  of 
courses  of  the  masonry,  where  art  is  not.  In- 
terested monks  come  on  the  scene  from  time 
to  time,  pause  for  a few  moments  to  watch, 
then  disappear.  They  cluster  at  stated  hours 
in  the  completed  choir,  and  the  chanting  of 
psalms  in  sonorous  Latin  may  be  heard  among 
the  other  sounds,  telling  how  the  day  wears. 
Sometimes  the  great  of  the  earth  come  to  see, 
and  the  chisels  pause  whilst  their  wielders 
gaze  downwards  at  the  grand  seignor,  who 
appears  richer  clad  even  than  he  is  against 
the  white  background  of  dusty  road  and  fresh- 
cut  stone,  and  at  a grey-haired,  scarlet-robed 
church  dignitary,  followed  by  black-clad  obse- 
quious figures  and  clanking  men-at-arms. 

Our  glass-painter’s  appliances  areas  simple 
and  few  as  those  of  an  Oriental  weaver ; he 
has  no  diamond  to  cut  with,  no  pencils,  no 
paper  or  tracing  cloth  for  his  cartoons  and 
working  drawings.  A heavy  wooden  working- 
bench  does,  among  other  duties,  that  of 
drawing-paper.  On  it  he  sketches  his  designs 
with  a piece  of  charred  stick,  and  when  they 
are  to  be  used  many  times  he  goes  over  the 
line  with  the  red-hot  iron  he  uses  to  crack  his 
glass  with,  and  makes  them  ineffaceable.  His 
bench  is  dotted  over  with  holes  left  by  the 
nails  that  hold  glass  and  lead  in  their  places 
as  they  are  being  soldered  together.  When  he 
wants  an  unincumbered  surface  to  draw  upon, 
he  borrows  a carpenter’s  plane  and  makes 
one. 

He  is  working  now  on  a tall  lancet  window, 
the  ground  of  which  is  designed  to  be  filled 
with  a mosaic  of  interlaced  forms,  whilst  the 
broad  border  and  a series  of  super-imposed 
circles  are  to  be  of  rich  colour  in  foliated 
pattern.  The  pieces  of  glass  for  the  ground  are 
already  cut  and  painted,  and  lie  piled  in  a 
rough  box.  In  another  are  those  for  the  border 
and  several  of  the  circles.  The  central  round, 
which  is  to  be  of  more  emphasis  than  the 
others,  remains  to  be  done,  and  our  workman 
is  considering  it.  Why  not,  it  flashes  into  his 
mind,  a figure — a saint  ? The  figure  drawing 
of  that  time  is  simple,  and  he  has  learned  its 
practice  ; why  should  not  a saint  be  repre- 
sented in  glass  as  on  a wall  ? Hurriedly  he 


effaces  from  the  board  the  half  - sketched 
pattern  within  the  branded  circle,  and  recom- 
mending his  new  venture  to  God  and  Saint 
Luke,  he  begins  to  design  his  figure,  planning 
it  out  by  outlining  the  shapes  of  the  pieces  of 
glass  of  which  it  will  be  composed.  The  head 
shall  be  painted  on  a piece  of  tawny  pink  glass, 
and  as  the  background  is  to  be  of  ruby-red, 
the  drapery  shall  be  of  blue,  cut  in  a good 
many  pieces,  for  the  sheets  of  glass  at  our 
artist’s  disposal  are  but  little  ones.  Then  the 
hand  that  holds  the  emblem,  and  the  other  on 
the  bosom  of  the  drapery,  they  again  must  be 
tawny  and  so  must  the  feet  be.  The  lining 
of  the  drapery,  where  it  shows  itself,  may 
be  a golden  yellow.  With  tremulous  and 
eager  care  he  sketches  the  lines  of  face,  finger, 
and  foot,  of  fold  and  twist  of  drapery,  and  then 
roughly  outlined  within  the  scorched  circle  on 
his  dinted  bench  lies  before  him  the  first  figure 
cartoon  for  glass.  He  sees  no  reason  why  the 
saint  should  not  be  as  successful  as  the  fore- 
going foliated  patterns ; but  this  that  he  has 
begun  upon  is  a new  thing,  and  he  is  in 
anxious  haste  to  test  its  success  through  the 
slow  processes  of  the  material.  Bit  by  bit  he 
shapes  his  glass,  each  piece  being  laid  in  its 
place  on  the  scored  bench,  roughly  cracked 
with  a hot  iron  in  the  direction  of  the  desired 
form,  and  finished  by  laboriously  biting  the 
edges  away  with  pincers.  This  completed, 
with  a dark  pigment  he  traces  on  the  glass, 
piece  by  piece,  the  lines  and  shadows  of 
drapery  and  face  ; and  then  the  glass  is  passed 
through  a kiln,  and  the  painting  fused  with  it, 
pieces  that  require  retouching  and  strengthen- 
ing having  to  undergo  a second  firing.  Finally, 
he  cuts  the  bits  of  ruby  glass  that,  unpainted, 
are  to  form  a background  to  his  saint,  lays  all 
the  pieces,  painted  and  plain,  in  their  places 
within  the  circle,  and  the  little  picture  is  ready 
to  be  put  together : to  be  glazed , to  use  the 
technical  word.  Not  until  this  process  is  over, 
can  he  see  the  effect  of  his  design  ; and,  as  we 
must  wait  for  him,  we  may  as  well  watch 
him  at  work ; for  it  is  an  ingenious  pro- 
cess, interesting  to  observe.  He  first  selects 
and  cuts  to  its  approximate  length  the  wide 
lead  that  is  to  surround  the  circle,  and  by 
hammering  a series  of  nails  just  outside 
its  circumference,  as  drawn  on  the  bench,  pre- 
vents it  from  exceeding  its  limits.  Into  the 
groove  in  this  bounding  lead  are  fitted  the 
outermost  pieces  of  the  background  ; between 
each  two  is  placed  another  slip  of  lead,  rather 
narrower,  to  hold  them  together.  As  each 
piece  of  glass  is  put  into  its  place,  a smart  tap 
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or  two  with  the  handle  of  the  glazing-knife 
drives  it  well  home  into  the  grooves  of  the  lead 
on  each  side  of  it,  and  a nail  driven  into  the 
bench  in  front  of  it  holds  it  in  place  until  more 
lead  and  glass  are  added.  So  the  work  grows, 
each  morsel  of  the  glass  is  surrounded  with 
strips  of  lead  into  whose  grooves  it  is  securely 
fitted;  when  the  picture  is  as  yet  unfinished, 
there  is  a frontier  of  restraining  nails,  which 
are  taken  out  to  be  replaced  further  on,  until 
the  completed  work  gradually  fills  the  circle. 
That  done,  the  external  lead  is  brought  tightly 
round,  its  ends  are  trimmed  and  exactly  ad- 
justed, and  the  whole  secured  by  nails.  Then 
every  one  of  the  numerous  points  of  junction 
of  lead  with  lead  in  the  whole  work  is  greased 
to  make  the  fixing  solder  adhere,  and  the 
solder  is  melted  on  to  it  with  a red-hot  iron, 
linking  the  whole  together.  The  nails  that 
confine  it  are  hurriedly  drawn  from  the  board, 
the  work  is  turned  over,  and  the  soldering 
process  repeated  on  the  other  side ; then 
— moment  of  moments — our  patient  workman 
holds  up  the  circle  to  the  window  of  his  little 
hovel,  and  feasts  a critical  yet  approving  eye 
on  the  first  figure  ever  painted  on  glass.  The 
window  is  fixed  in  its  place,  the  interested 
monks  gather  and  applaud  ; brother  workers 
in  other  arts  cluster  and  discuss  ; the  great  of 
the  earth  arrive,  and  the  new  attempt  is  ex- 
plained to  the  seignor  by  dignified  ecclesias- 
tics, all  finally  smiling  on  the  new  discovery. 
So  we  bid  our  adventurous  workman  good-bye, 
having  lingered  so  long  with  him,  because  the 
processes  he  employed  have  been,  with  slight 
modifications,  in  use  from  that  time  to  this. 
Later,  the  possibility  was  realised  of  applying 
other  enamel  colours  to  glass,  besides  the 
brownish  black  line  and  shadow  pigment. 
Owing  to  their  brilliancy  being  inferior  to  that 
of  colour  made  in  the  glass,  only  two  of  these 
have  played  an  important  part  in  the  history 
of  the  material : a yellow  stain,  made  from 
silver,  and  a reddish  enamel,  applied  to  white 
glass,  to  represent  the  flesh  colour,  no  tint  in 
the  glass  itself  being  quite  satisfactory  for  this 
purpose,  and  the  artist  not  being  always  con- 
tent to  make  his  heads  and  hands  of  white. 
There  is  one  really  perplexing  element  in 
stained  glass  that  I will  try  and  elucidate — - 
that  is,  the  use  of  what  are  called  accidental 
leads.  An  artist  friend  said  to  me  the  other 
day,  “I  understand  the  lead  lines  going  all 
round  the  outlines  perfectly,  but  I am  puzzled 
as  to  why  they  sometimes  go  across  the  design, 
when  there  seems  no  need  for  them.”  Suppose 
— to  take  an  extreme  instance — we  had  to  cut 


out  the  shape  of  an  hour-glass.  It  might, 
perhaps,  be  done  with  great  care ; but 
the  danger  of  its  cracking  at  the  waist 
in  cutting  would  be  enormous  ; and  il 
that  were  got  over,  it  would  have  new 
perils  to  go  through  as  it  cooled  after  being 
fired.  Even  when  finished  and  fixed  in  its 
place  it  would  still  be  in  danger.  There  is  a 
certain  elasticity  in  the  leaden  framework  of  a 
window,  none  worth  speaking  of  in  the  glass 
itself ; if  the  wind  blew  hard  against  the 
window  that  contained  our  hour-glass,  the 
lead  about  it  would  yield  a little,  and  it,  being 
unyielding  and  brittle,  would  snap  at  its 
weakest  point.  Foreseeing  this,  the  artist 
arranges  his  leads  so  that  instead  of  such 
weak  places  in  his  -window  there  shall  be 
flexible  joints. 

This,  then,  is  what  we  have  to  grapple  with 
in  trying  to  understand  stained  glass.  All  the 
important  colour  is  in  the  material  itself;  this 
is  cut  out  and  fitted  together  much  like  a 
dissected  map,  where  the  countries  are  of 
different  tints.  The  modifications  in  the 
direction  of  shading  are  made  with  a grey  or 
brownish  tint,  those  of  colour  are  merely  the 
adding  of  a tone  to  represent  flesh,  and  of  a 
stain  that  shows  yellow  on  white  glass  and 
produces  a green  when  applied  to  blue.  If  we 
find  anything  unintelligible  to  us  in  modern 
stained  glass  that  does  not  obviously  spring 
from  these  necessities,  we  are  justified  in 
objecting  to  it. 

I am  convinced  that  the  comparative  in- 
difference of  the  public  to-day  to  glass-work 
indirectly  results  from  the  improper  division  of 
labour  in  its  execution.  The  ordinary  practice 
is  that,  having  been  designed  by  an  artist 
who  makes  a small  sketch  in  colour  and  full- 
sized  cartoons,  the  most  important  work  of  all 
— that  is,  the  choosing  and  painting  the  glass 
— is  put  into  the  hands  of  men  who,  though 
sometimes  skilful  workmen,  are  seldom  artists. 
The  scale  of  remuneration  almost  forbids  that 
they  should  be,  and,  in  nine  cases  out  of  ten,  the 
glass  painter  is  an  unambitious  drudge,  or  a 
smart  youth  who  only  means  to  paint  glass 
until  he  can  persuade  some  one  to  give  him 
cartoons  to  draw.  This  system  puts  the  artist 
at  the  wrong  end  of  the  work — that  is,  if  there 
could  be  a right  one — when  he  really  should  be 
with  it  all  through. 

To  be  quite  satisfactory,  stained  glass 
should  have  its  colours  selected,  and  its  paint- 
ing executed  by  its  designer  ; in  this  way  it  will 
have  a unity  of  effect  and  a harmony  of  execu- 
tion with  invention  not  otherwise  attainable. 
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Of  this  I am  convinced  by  the  opinions  of 
many  well  qualified  to  pronounce  on  the  sub- 
ject, some  indeed  thinking-  as  I do,  in  spite  of 
their  practice  being  opposite  ; by  considerable 
personal  experience,  and  perhaps  chiefly  by  a 
study  of  the  ins  and  outs  of  work  done  the 
other  way.  I have  known  artists  designing 
for  glass  who  not  only  did  not  care  to  see  their 
work  when  executed,  but  who  positively  ob- 
jected, knowing  by  experience  that  it  would  be 
a caricature  of  their  intentions.  Truly,  with  this 
method  of  dividing  labour,  the  most  satisfactory 
work  is  that  where  the  design  is  least  artistic. 
Given  a dry  and  unfeeling  cartoon,  the  trade 
glass-painter  executes  it  with  very  fair  ac- 
curacy. The  strongest  evidence  producible 
against  the  usual  system  is  to  be  gathered 
from  the  more  artistic  of  its  attempts.  From 
works  where  the  designing  is  good,  and  the 
glass-painting  has  a measure  of  artistic  skiil, 
and  between  the  two  is  produced  a transparent 
picture,  well  designed  and  schemed  in  colour. 
In  the  qualities,  however,  that  are  essential  to 
the  material — the  jewel-like  brilliancy,  the 
crispness  and  translucency,  and  all  those 
sparkling  beauties  that  we  admire  in  early  and 
in  all  good  glass — it  is  completely  deficient. 
The  fact  being  that  a design  for  glass  ought 
never  to  crystallise  and  become  unchange- 
able until  it  reaches  its  material.  The  fit 
use  of  that  material  is  all  important,  and 
the  design  should  be  kept,  as  it  were,  in 
solution,  until  the  requirements  of  the  glass 
are  satisfied.  This  of  course,  is  not  possible 
where  the  artist  who  designs  personally  con- 
ducts his  design  no  further  than  on  to  paper. 
He  must  leave  it  there,  a thing  fixed  to  be 
copied  on  glass  without  reference  to  the  re- 
quirements of  glass.  Were  the  copier  an 
artist,  it  is  not  easy  for  one  such  to  modify  the 
design  of  another  ; it  is  against  the  nature  of 
things  that  a subordinate  should  ever  be 
allowed  to  adapt  the  completed  work  of  his 
superior. 

An  obvious  instance  of  this  is  to  be  found  in 
the  continual  misuse  of  white  glass.  The 
artist  designs  his  white  drapery  as  for  any 
other  material,  with  very  little  absolute  light, 
and  a half-tone  covering  at  least  seven-eighths 
of  it ; the  glass  painter  cannot  do  other  than 
follow  this  pattern,  seven  - eighths  of  the 
material  are  obscured  with  shading,  and  the 
bulk  of  that  drapery  is  without  any  of  the 
beauties  peculiar  to  glass.  Sparkle  and  silveri- 
ness are  the  qualities  appropriate  to  white 
glass  ; without  them  it  is  absolutely  uninterest- 
ing. It  is  not  shade  on  the  glass,  or  even 


dark  shade,  that  is  objectionable  ; without 
some  decided  darks  the  white  would  not  attain 
its  brilliancy  ; it  is  the  monotonous  universal 
toning-down  of  white  glass,  to  get  it  into  har- 
mony with  other  colour  not  designed  in  the 
right  key  for  it.  You  must  not  “ perdooce 
tone  ” in  glass  by  the  use  of  paint,  you  must 
get  it  in  your  material,  or  else  go  without  it. 
If  you  design  as  well  as  paint,  you  will  learn  so 
to  design  it  as  to  avoid  the  latter  humiliation- 

It  is  not  that  the  men  who  do  these  things 
do  not  know,  have  not  studied  ; it  is  that  the 
art  of  inventing  in  glass  must  be  built  on  the 
foundation  of  handling  and  painting  it,  and 
can  no  further  be  otherwise  learned  than  can 
swimming  on  dry  land. 

Colour,  then,  is  the  first  vital  consideration 
in  glass.  Is  there  any  other  comparable  to  it? 
To  answer  this,  we  must  go  back  for  a moment 
to  that  primitive  studio,  and  note  the  new  ele- 
ment that  was  being  introduced — the  likeness 
of  a man.  For  this  new  element  brings  rights 
of  its  own  with  it.  The  human  figure  may  not 
be  slighted  in  any  material,  but,  as  far  as  the 
material  allows,  must  be  as  well  represented 
as  the  art  of  the  time  can  do  it.  If  not  it  is 
better  away ; it  is  not  essential  to  stained 
glass,  for  perfect  glass  may  exist  without  it. 
It  is  an  invited  guest,  and  courtesy  must  make 
its  feelings  deferred  to.  It  is  an  important 
guest,  who,  when  he  comes,  must  show  cour- 
tesy as  full  as  he  receives,  lest  he  be  not  re- 
invited. Is  there,  then,  a point  where  either 
host  or  guest  mnst  concede,  where,  to  speak 
without  metaphor,  the  figure  painted  on  glass, 
to  gain  its  perfect  expression,  must  destroy 
some  of  the  qualities  of  the  material  ? It  is 
very  usual  to  insist  that  this  is  so,  and  it  is 
easy  to  point  out  instances  in  every  school  of 
glass-painting,  since  the  14th  century,  where 
brilliancy  of  material  has  been  sacrificed  to 
pictorial  considerations.  Sir  Joshua  Reynolds’s 
figures  in  New  College  Chapel,  Oxford,  are  a 
typical  instance  ; in  them  we  have  beautiful 
figure-work,  and  none  of  the  beauties  of  the 
glass  itself  at  all.  But  there  is  a reason  for 
all  these  lapses  that  is  clear  enough  ; it  is  that 
the  artist,  or  the  school  of  artists,  has  been 
summoned  to  paint  glass  too  late.  A man 
who  has  formed  his  habits  in  a material  that 
admits  of  his  making  his  shadows  as  interest- 
ing as  his  lights,  will  overshade  your  glass  for 
you  to  the  end  of  his  days. 

To  do  good  glass  an  artist  should  not  only 
design  and  paint  it,  he  should  steep  his  imagi- 
nation in  it,  and  get  to  know  it,  with  its  possi- 
bilities, so  thoroughly,  that  when  he  conceives 
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a design,  he  conceives  it  in  certain  pieces  of 
glass  that  he  can  put  his  fingers  on.  These 
will  be  in  his  mind  through  all  the  processes  of 
his  work.  He  will  not  arrange  a piece  of 
drapery,  whilst  making  his  studies,  without 
thinking  of  the  precise  amount  of  shadow 
necessary  to  bring  out  all  the  excellencies  of 
the  material  he  will  execute  it  on,  and  of  the 
quality  of  shading,  whether  rich  and  trenchant, 
or  crisp  and  filmy.  He  will  select  the  raw 
material  for  his  work  with  anxious  care, 
choosing  from  each  sheet  of  glass  he  uses  just 
such  parts  as  are  most  beautiful  and  most  fit. 
The  drawings,  being  his  own  work,  and  of  the 
nature  of  studies  rather  than  rigidly  finished 
designs,  he  can,  as  he  paints  his  glass,  adapt 
them  to  the  necessities  of  the  material.  The 
whole  process  being  at  his  fingers’  end,  he 
can,  in  some  places,  leave  the  work  on  the 
glass  to  the  inspiration  of  the  material  itselt. 

Stained  glass,  as  an  art  that  by  such  means 
is  trying  to  attain  a fresher  mode  of  thinking, 
and  a nearer  relation  to  nature  and  the  feel- 
ings of  its  own  time,  looks  rather  for  sympathy 
to  the  public  than  to  workers  in  other  arts. 
Neither  the  architectural  side  of  art,  nor  the 
realistic,  look  with  enthusiasm  at  possible 
departures  in  this  way.  As  a rule,  the  archi- 
tect has  been  fairly  satisfied  with  the  kind  of 
trade  glass  that  can  be  turned  out  to  order,  in 
the  style  of  any  century  required.  To  him  its 
shortcomings  are  atoned  for  by  its  respectfully 
subordinate  position  ; accustomed  to  this,  he 
naturally  is  not  particularly  anxious  for  work 
of  less  tractability,  which  may  have  a will  of 
its  own  to  be  considered  and  even  consulted. 

The  realistic  artist  has  no  interest  in  stained 
glass  except  as  a background,  when  he  usually 
paints  it  incorrectly.  Satisfied  that  the  school 
of  to-day  has  attained  the  one  complete  method 
of  representing  nature,  he  troubles  his  head  not 
at  all  about  the  representation  of  her  in  any 
way  to  him  less  complete.  And  yet  the  very 
term  realistic  is  a folly,  if  one  compares  the 
ocean  of  complicated  fact,  and  the  teaspoon  in 
which  it  has  to  be  contained,  to  produce 
realism.  The  most  accurate  historian  tells 
not  a tithe  of  the  whole  truth  : the  most  in- 
veterate romancer  is  not  without  a leaven  of 
veracity. 

Realist  and  decorator,  though  their  attitudes 
differ,  alike  buy  their  stock-in-trade  at  the 
shop  of  that  great  universal  provider,  Nature. 

The  painter,  in  whose  works  design  plays  a 
subordinate  part,  presents  himself  at  nature’s 
counter,  put  his  money  down  and  says,  “ I 
want  you  to  give  me  the  best  value  in  goods 


for  that,  I.  am  not  particular  as  to  what  they 
are.”  Nature  treats  such  a customer  liberally, 
and  because  he  is  so  accommodating  as  to 
take  what  is  given  him,  he  gets  very  good 
measure,  and  the  transaction  is  a rapid  and 
simple  one,  satisfactory  to  both  parties. 

But,  when  the  designer  presents  himself, 
Nature  knits  her  brows  at  the  sight  of  him  — 
she  has  had  so  much  trouble  already  with 
him.  For  he  does  not  come  to  buy  anything 
she  wants  to  sell,  but  is  provided  with  a list  of 
troublesome  requirements,  and  will  have  those 
and  those  only — a head  with  such  an  expres- 
sion on  it,  such  a cast  of  drapery  of  such  a 
tint  and  no  other,  or  such  an  effect  of  rock  or 
storm-cloud,  or  tempest-tossed  sea.  Nature 
rummages  her  shelves,  and  article  after  article 
is  rejected,  while  the  exasperating  customer 
declares  that  he  has  seen  just  the  thing  he 
wants  in  that  very  shop  before.  There  has 
never  been  such  a piece  of  goods  in  the  trade 
Nature  at  last  declares  ; it  could  not  be  turned 
out  at  any  price ; the  gentleman  must  have 
dreamt  it.  The  gentleman  admits  that  he 
may  have  dreamt  it,  but  is  none  the  less 
anxious  that  it  should  be  procured  for  him. 
In  fine,  when  bargaining  is  over,  the  parties 
separate  grumbling,  and  the  designer  goes 
home  with  his  purchases  thinking  he  has 
spent  a lot  of  money  on  them,  and  that,  after 
all,  his  brain-children  will  have  to  accommo- 
date themselves  to  circumstances,  and  put  up 
with  some  rather  tight  fits  in  respect  of  the 
raiment  he  has  been  buying  to  clothe  them 
with. 

Selection  of  the  fittest  subjects  for  decorative 
art  is  never  a very  easy  matter ; in  stained 
glass  it  particularly  requires  careful  considera- 
tion. There  are  two  ways  of  making  the 
choice  : one  that  the  subject  should  be  settled 
upon  by  the  artist,  the  patron  naturally  retain, 
ing  a right  of  veto  ; the  other  that  it  should  be 
fixed  by  the  patron,  the  artist  being  privileged 
to  object  to  a subject  not  suitable  to  the  work 
in  hand.  From  some  points  of  view  the  first 
way  has  advantages,  but  hardly  to  be  set 
against  the  great  additional  interest  to  the 
possessor  of  the  work  if  he  is  attached  to  it  by 
associations  connected  with  the  subject,  cr 
even  with  such  details  as  floral  ornamentation 
or  choice  of  predominating  colour.  It  is  a 
frequent  misfortune  that  the  all-pervading 
middle-man  imposes  a subject  that  is  neither 
of  special  interest  to  the  future  possessor  nor 
artistically  fit. 

In  choosing  subjects  for  a church  window  it 
is  well  to  remember  that,  whilst  many  of  the 
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most  sacred  have  been  so  often  treated  in  art 
that  their  representation  can  be  little  more  than 
a modification  of  what  has  gone  before,  there 
yet  remains  in  the  Bible  a mine  of  almost  un- 
used themes  for  this  art. 

The  stirring  history  of  Gideon  is  full  of  sub- 
ject-matter, from  his  first  call  by  the  angel  as 
he  threshed  wheat  by  the  wine-press  to  hide  it 
from  the  Midianites,  to  his  crowning  victory 
over  the  high  - souled  and  courtly  - spoken 
princes,  Zebah  and  Zalmunna,  who  had  orna- 
ments like  the  moon  upon  their  camels’  necks. 
The  other  pair  of  princes  in  the  same  story, 
Oreb  and  Zeeb — the  raven  and  the  wolf — 
are  picturesque  figures ; but  the  incident 
that  presents  itself  to  me  most  vividly  is 
Gideon’s  interview  with  the  inhospitable  men  of 
Penuel.  They  refused  with  a bitter  jest  to 
give  bread  to  his  wearied  three  hundred,  and 
Gideon  answered  them,  “ When  I come  again 
in  peace,  I will  break  down  this  tower.”  One 
sees  the  fortress  and  the  gesture  against  it 
of  the  man  faint  with  pursuing,  but  God- 
befriended  and  certain  of  final  victory. 
Fascinating,  too,  from  this  point  of  view,  is 
that  chivalrous  foray  of  Jonathan  and  his 
squire,  when  they  clambered  up  the  toothed 
crags  and  fought  the  Philistine  garrison  during 
the  earthquake,  surveyed  from  the  distance  by 
the  watchmen  of  King  Saul  in  Gibeah.  And 
a grand  subject,  of  which  I have  seen  no  re- 
presentation, is  to  be  found  in  a verse  of  the 
second  Book  of  Kings  : — “And  Elisha  prayed 
and  said,  ‘ Lord  I pray  Thee  open  his  eyes 
that  he  may  see.’  And  the  Lord  opened  the 
eyes  of  the  young  man,  and  he  saw ; and 
behold  the  mountain  was  full  of  horses  and 
chariots  of  fire  round  about  Elisha”  (2  Kings 
vii.  17). 

Indeed,  for  the  representation  of  visionary 
subjects,  of  which  we  find  so  many  splendid 
examples  in  the  prophets  and  the  Apocalypse, 
stained  glass,  with  its  strength  and  mystery 
of  colour,  is  particularly  fitted. 

In  subjects  for  domestic  glass,  though  the 
individual  spaces  to  fill  are  usually  smaller, 
the  range  is  quite  infinite,  for  lighter  and  even 
humorous  themes  may  be  appropriate  here. 
What  a pretty  window,  for  example,  one 
might  make  with  playing  cards  as  a theme. 
The  borders  might  be  decorated  with  hearts, 
diamonds,  and  the  like,  with  royal  and  knavish 
personages  in  the  central  groups.  Where  a 
consecutive  series  is  required,  the  well-known 
fairy  stories  and  the  “Arabian  Nights”  are 
almost  inexhaustible  to  draw  upon.  Some  of 
the  “ Idylls  of  the  King  ” are  full  of  subjects, 


“ Gareth  and  Lynette  ” being  particularly  rich 
in  the  symbolism  and  colour  suggestion,  so 
treatable  in  our  material.  Indeed,  besides 
his  other  gifts,  the  Laureate  has  a splendid 
feeling  for  essentially  decorative  art,  a descrip- 
tion in  one  of  the  ‘ ‘ Idylls  ’ ’ being  the  best  design 
by  a poet  that  I have  met  with.  It  was  treated 
in  four  bands  of  sculpture;  and  the  subjects 
seem  to  suggest  the  style  of  the  Pisani  — 

“ And  four  great  zones  of  sculpture,  set  betwixt 
With  many  a mystic  symbol,  gird  the  hall : 

And  in  the  lowest  beasts  are  slaying  men  ; 

And  in  the  second  men  are  slaying  beasts  ; 

And  on  the  third  are  warriors,  perfect  men  ; 

And  on  the  fourth  are  men  with  growing  wings.” 

The  symbolism  is  perfect,  and  the  succession 
of  subjects  very  decorative,  the  wings  of  the 
uppermost  figures  forming  a natural  decora- 
tion to  the  top  of  the  work. 

With  regard  to  the  process  of  painting  on 
glass,  there  is  one  general  principle  to  be  kept 
in  raind,  with  which,  as  far  as  I have  been 
able  to  study  their  work  in  detail,  and  close  at 
hand,  I believe  the  best  of  the  old  glass - 
painters  to  have  been  fully  possessed ; and 
that  is  that,  when  painting  on  glass,  we  are 
drawing  in  light  upon  dark  ; and  that  the 
shapes  of  the  lights,  not  those  of  the  shadows, 
are  to  be  considered. 

This  is  merely  the  carrying  into  detail  of  a 
dictum  of  Mr.  Ruskin,  who  says,  in  “ The 
Seven  Lamps  of  Architecture”  that  Gothic 
windows  were  right  in  principle  just  so  long  as 
the  forms  of  the  openings,  that  is,  the  lights, 
were  considered  instead  of  the  intervening 
spaces  or  mullions. 

The  windows  are,  one  may  say,  shapes  of 
light  painted  on  a dark  ground  ; and  it  is  quite 
in  harmony  with  this  principle  that  the  coloured 
filling  of  the  windows  should  be  regarded  from 
the  same  point  of  view. 

If  we  look  at  a rich-coloured,  stained-glass 
window  we  shall  realise  that  the  bars  that 
support  it,  the  leads  that  connect  its  numerous 
pieces,  and  the  darkest  shadows  are  of  the 
same  tone  as  the  walls  that  surround  it.  All 
portions  left,  of  the  dark  background,  on  which 
the  window  is  drawn  in  coloured  light. 

Old  glass  painters  continually  affirmed  this 
principle  by  the  constant  use  they  made  of  the 
process  of  picking  out  lights.  They  were 
very  fond  of  covering  a piece  of  glass  with  a 
film  of  paint,  sometimes  completely  opaque, 
and  then,  with  a point,  drawing  on  that 
ground  in  light,  and  very  beautiful  results  they 
produced  by  this  means.  Indeed  the  line 
picked  out  in  light  is  the  typical  process  of 
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glass-painting.  This  principle  is  very  fre- 
quently lost  sight  of  at  the  present  day  ; and  a 
good  deal  of  the  hard  wiriness  that  character- 
ises modern  drawing  on  glass  is  the  result  of 
its  neglect. 

In  a piece  of  old  German  glass  representing 
an  enthroned  pope,  which,  being  in  my  own 
possession,  I have  had  time  to  study  minutely, 
I have  found  many  interesting  examples  of 
how  thoroughly  the  painter  kept  in  his  head 
that  he  was  drawing  with  light  on  a back- 
ground of  darkness. 

The  ground  of  the  picture  behind  the  figure 
is  on  blue  glass.  The  blue  is  a rather  cold 
colour,  and,  if  much  of  it  were  shown,  would 
be  slightly  unpleasant.  So  the  glass  painter 
has  covered  it  all  over  with  quite  opaque  paint, 
and  then  out  of  this  he  has  picked  with  a point 
a very  freely  drawn  pattern.  Against  this 
background,  which  has  so  much  strong  black 
in  it,  is  relieved  the  nimbus  that  surrounds  the 
pope’s  head.  This,  which  is  on  white  glass, 
stained  a soft  yellow,  is  very  delicately  orna- 
mented with  pattern  and  inscription.  There 
is  not  an  atom  of  black  upon  it,  it  has  been 
covered  all  over  with  a delicate  film,  out  of 
which  the  inscription  requesting  the  saint  to 
pray  for  us,  and  the  pattern  work,  has  been 
daintily  picked  with  a point,  the  glass  painter 
being  well  aware  that  in  order  to  give  full 
relief  to  a line  of  light  it  is  not  necessary  to 
darken  the  surrounding  glass  more  than  a 
single  tone.  His  avoidance  of  hard  and  wiry 
lines  of  black  is  equally  evident.  Where  black 
outlines  are  required,  instead  of  fixing  them  by 
firing  before  putting  on  his  shadows,  the  latter 
are  laid  straight  over  the  lines,  which  are  in 
consequence  partly  melted  into  them.  And, 
in  picking  out  the  lights,  he  has  frequently 
broken  the  dark  outline,  and  on  the  light  side 
of  things  sometimes  done  away  with  it  alto- 
gether. Where  he  takes  out  a light  on  the 
shadowed  side  of  his  figure  that  also  is  pricked 
out  right  down  to  the  clear  glass,  aud  is  com- 
pletely transparent.  Its  subordination  to 
stronger  lights  being  kept  simply  by  lightness 
of  touch,  and  delicacy  of  execution.  The 
whole  piece  of  work  in  consequence  sparkles 
with  light,  and,  though  there  is  no  lack  in  it  of 
rich  blacks,  it  fully  retains  the  transparency 
appropriate  to  glass-painting. 

In  concluding  this  incomplete  and  discur- 
sive sketch  of  a very  interesting  craft,  not 
fully  valued,  it  may  be,  at  the  present  day,  I 
may  note  one  point  of  interest  to  those  likely 
to  be  practically  concerned  with  it.  Whilst 
many  of  the  arts  have  reached  their  culmina- 


tion long  ago,  and  little  remains  to  be  done  in 
them  save  not  to  be  unworthy  of  the  great 
work  that  has  gone  before,  the  same  cannot 
be  said  of  the  younger  art  of  glass-painting. 
We  can  hope  for  that  at  least  a future  that 
shall  outdo  its  past. 


DISCUSSION. 

Mr.  W yatt  Papworth  said  he  had  listened  to 
the  paper  with  very  great  pleasure,  but  had  been 
rather  puzzled  as  to  what  kind  of  glass-painting  Mr. 
Kennedy  would  have  them  carry  out — whether  it  was 
glass-painting  in  geometric  pattern  or  in  figure  sub- 
jects. He  rather  thought  that  figure  subjects  were 
meant.  As  the  window  by  Sir  Joshua  Reynolds 
in  New  College  had  been  referred  to,  he  might  state 
that  he  had  always  understood  it  was  put  forward 
as  the  vilest  specimen  of  painted  glass  that  existed. 
It  would  not  be  desirable  to  see  Barry’s  pictures 
represented  as  stained  glass  windows,  but  yet  Sir 
Joshua  Reynolds's  work  was  the  same.  The 
objection  also  applied  to  a large  number  of  glass 
windows  in  various  cathedrals.  Glass  which  had  a 
large  amount  of  architecture  in  it  was  scouted  on 
account  of  such  work  not  being  transparent,  and  so- 
were  figures  also.  In  former  days,  the  so-called  white 
glass  had  a green  tinge,  and  on  it  foliage  was  drawn,, 
with  brown  markings,  and  formed  into  pattern.  The 
finest  examples  of  this  work  were  the  wonderful 
Five  Sisters  at  York  Cathedral — wonderful  for  their 
size  as  well  as  for  mass  of  colour— which  dated  in 
the  1 2th  century.  These  were  of  small  geometric 
pattern  the  glass  filled  with  foliage,  with  gems  of  sub- 
jects. There  were  also  some  excellent  examples  at 
Salisbury.  Upon  the  question  of  emotion,  he  might 
say  that  no  stained-glass  window  had  ever  produced 
any  emotion  or  similar  feeling  in  him.  Either  Sir 
Walter  Scott  or  the  poet  Gray  was  the  culprit  with 
regard  to  stained- glass  producing  emotion.  Another 
fine  window  was  the  west  window  of  Gloucester 
Cathedral,  from  its  being  filled  with  coats  of  arms.  In 
that  line  there  was  an  immense  field  for  the  glass- 
painter.  There  was  certainly  nothing  emotional  in 
the  windows  at  King’s  College  Chapel;  they  were 
grey  and  dirty-white,  with  brown  foliage.  He 
wished  to  have  heard  more  of  the  difference  of  the 
varieties  of  stained  and  painted  glass,  and  also  what 
was  termed  “ flashed-glass.”  In  respect  of  the 
painted  glass  of  Sir  Joshua  Reynolds,  he  was  old 
enough  to  remember  a large  stained-glass  window,, 
entitled  the  “Field  of  the  Cloth  of  Gold,”  which 
was  painted  by  Thomas  Wilmshurst,  and  exhibited 
where  the  Oxford  Music-hall  now  stands ; that  was 
simply  painting  on  glass;  and  it  required  a strong 
light  behind  it  to  show  it  off,  which  was  the  cause 
of  its  destruction  by  fire  after  a few  days’  exhibition. 
Stained  glass  could  not  be  used  with  any  effect  in 
highly  decorated  rooms.  One  notable  example  of 
this  might  be  seen  in  the  House  of  Lords,  where  the 
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windows  had  a large  amount  of  stained  glass,  and, 
to  Mr.  Maclise’s  horror,  his  pictures  were  injured 
by  the  colours  of  the  glass  being  thrown  upon 
them.  He  should  not  condemn  the  little  things 
which  were  sent  out  from  tradesmen’s  shops  for  door 
panels  and  the  like,  because  they  really  tended  to  the 
love  of  art  if  not  to  the  encouragement  of  it.  More- 
over, such  glass  was  comparatively  cheap,  and,  in 
his  opinion,  was  much  preferable  k>  the  enamelled 
glass. 

Mr.  Hamilton  Jackson  said  that  Mr.  Wyatt 
Papworth  had  asked  for  information  about  the 
various  sorts  of  glass  used  in  a “stained”  glass 
window,  and  that  he  might  as  well  supply  that  in- 
formation. There  was,  first,  the  glass  which  was 
coloured  throughout  its  substance  known  as  “pot- 
metal.”  Secondly,  “flashed”  glass,  which  was  a 
thin  film  of  a powerful  colour  spread  over  a body  of 
glass  of  a paler  colour,  which  might  be  greenish, 
yellowish,  bluish,  &c.,  modifying  the  stronger  colour 
attached  to  it ; and,  thirdly,  that  modification  of 
the  glass  obtained  by  the  application  of  the  silver 
stain,  to  which,  properly  speaking,  the  term  “ stained 
glass”  should  be  limited— the  yellow  stain  so  fami- 
liar in  15th  century  glass.  Mr.  Kennedy  had  treated 
the  subject  not  only  from  the  point  of  view  of  the 
craftsman,  but  from  that  of  a poet,  and  his  illustra- 
tions were  very  happy,  particularly  that  of  the  artist 
going  to  Nature’s  shop  to  seek  for  goods  to  assist 
him  in  his  work.  It  was  not  only  that  Nature 
seemed  to  take  a delight  in  throwing  obstacles  in  the 
way  of  the  decorative  man,  who  knew  what  he 
wanted,  but  that  when  he  took  the  poor  things  he 
had  bought  home  to  his  dream  children,  he  found 
that  they  were  not  things  quite  suited  to  them,  and 
that,  in  fact,  they  did  not  properly  cover  them,  and 
perhaps  that  nudity  was  one  thing  which  made  people 
frequently  take  objection  to  decorative  painting.  He 
wished  to  say  one  word  on  the  subject  of  the  work 
being  entirely  executed  by  the  man  who  designed 
it.  There  was  no  doubt  that  the  designer  and 
executant  should  be  in  the  closest  relation,  but  he 
could  not  see  why  the  mechanical  part  of  the  execu- 
tion should  not  be  done  by  a man  whose  time  was 
of  less  value ; for  one  had  to  look  at  these  things 
more  or  less  from  a commercial  point  of  view.  It 
was  impossible  to  say  to  a client  who  required  a 
certain  space  filled  for  a certain  price,  that  he  must 
pay  more,  or  he  cannot  have  good  work.  He  would 
simply  go  elsewhere,  and  you  lose  the  chance  of 
doing  the  work.  The  only  way  was  to  make  the 
design,  and  draw  the  cartoons,  to  consider  the 
colouring  and  arrange,  in  company  with  the  work- 
man, what  pieces  of  glass  were  to  be  used  in  each 
part  of  the  window,  and  then  leave  him  to  execute 
the  work,  supervising  it  at  proper  intervals,  and,  if 
necessary,  working  on  the  glass.  By  this  means, 
one  was  able  to  put  in  a window  which  should  be  a 
credit  to  one’s  self  and  an  ornament  to  the  building, 
for  a low  price  without  absolute  loss. 
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Mr.  H.  B.  Wheatley  said  the  interesting  point 
which  Mr.  Kennedy  made  as  to  the  importance  of  the 
designer  remembering  that  he  is  drawing  in  light 
upon  dark,  might  be  illustrated  in  the  case  of  the  first 
use  of  gilding  on  cloth  for  books.  He  possessed  an 
early  example  of  a black  cloth  cover  with  the  design 
and  its  shading  in  gold.  The  designer  had  designed 
on  white  paper  with  a pencil,  and  when  his  shading 
came  to  be  worked  out  in  gold,  the  gold  being  lighter 
than  the  cloth,  it  was  entirely  wrong.  In  such  a case 
to  get  the  proper  effect  it  was  well  to  draw  while 
upon  a dark  ground.  In  saying  that  Sir  Walter 
Scott  did  not  appreciate  the  work  of  the  glass  painter, 
Mr.  Kennedy  seemed  to  forget  that  Scott  was  writing 
as  a dramatist  when  he  made  Cedric  speak  of  the  art 
in  those  disparaging  terms.  Sir  Walter  Scott  could 
not  fail  to  be  affected,  as  all  poetic  natures  must  be,  by 
the  beauty  of  stained  glass. 

Mr.  W.  Aumonier  objected  to  it  going  forth  that 
no  emotion  was  to  be  got  out  of  stained  glass.  There 
was  a lovely  stained  glass  window  in  Lichfield 
Cathedral,  which  one  could  not  look  at  without 
being  very  much  charmed.  There  was  also  a very 
beautiful  piece  of  modern  glass  in  Salisbury  Cathedral 
which  had  just  been  completed,  the  principal  charac- 
terics  being  a field  in  silver  green,  with  beautiful  reds. 
Personally  he  did  not  know  anything  about  stained 
glass,  but  he  must  raise  his  voice  in  praise  of  its 
beauty. 

Mr.  Clement  Heaton  said  he  should  question 
whether  it  was  a fact  that  in  the  days  when  physical 
power  was  predominant  art  was  little  appreciated.  It 
seemed  to  him  the  contrary  was  the  case  : that  war- 
riors of  feudal  times  deeply  appreciated  decorative 
art— the  only  art  then  existing ; and  that  this  appre- 
ciation was  general  amongst  warlike  people,  existing 
among  the  Saxon  and  Irish  tribes  and  the  Norse- 
men, to  say  nothing  of  the  early  Greeks  and  Asiatic 
races.  As  regards  the  position  of  the  craftsman,  it 
would  seem  as  if  he  held  a more  important  position 
than  nowadays,  seeing  the  way  crafts  were  patronized 
or  worked  at  by  such  men  as  Abbot  Suger  and  St. 
Eloi.  Existing  samples  are  sufficient  to  show  how 
greatly  goldsmiths’  art  was  esteemed,  it  being  used 
for  costly  presents  from  prince  to  prince,  or  for 
donations  to  religious  houses.  Stained  glass  ap 
peared  to  him  to  be  the  offshoot  of  the  great  en- 
thusiasm in  this  branch  of  art,  naturally  arising  from 
the  enamel  which  was  generally  associated  with  it. 

Mr.  Wyatt  Papworth  observed  that  the  great 
Cistercian  Order  did  not  allow  stained  glass  to  be 
used  in  their  churches.  They  would  only  allow  white 
glass,  though  all  the  other  Orders  had  stained  glass. 

The  Chairman  said  he  demurred  to  the  descrip- 
tion of  the  old  white  glass  as  “ dirty  glass,”  for  that 
was  just  what  it  was  not : it  was  tinted  glass.  No 
doubt  dirt  had  accumulated  upon  the  glass,  but  the 
glass  itself  was  perfectly  pure. 
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Mr.  Wyatt  Papworth  said  it  was  not  the  pure 
white  glass  which  was  now  used;  and  Mr.  Winston, 
in  his  work,  was  particularly  strong  upon  that  point. 

The  Chairman  said  he  had  listened  to  the 
paper  with  a very  great  deal  of  satisfaction,  both 
on  account  of  what  there  was  in  it,  and  of  the 
way  in  which  it  had  been  told.  Mr.  Jackson  had 
alluded  to  one  of  the  vivid  pictures  in  it ; and  another 
was  that  of  the  Mediaeval  artist,  who  was  suddenly 
seized  with  the  idea  of  substituting  for  ornament  the 
figure  of  a saint.  The  whole  description  of  this  was 
so  graphic  and  life-like  as  to  be  absolutely  convincing, 
whilst  you  listened.  As  a matter  of  fact,  probably 
the  artist  did  not  go  that  way  to  work ; more 
especially  as  he  obtained  his  ideas  from  mosaic,  in 
which  figure  work  always  existed.  In  the  early 
stained  glass  there  was  nearly  always  figure  work. 
No  matter  how  that  happened,  it  did  not  affect  Mr. 
Kennedy’s  argument.  Once  a man  got,  as  he  said,  at 
something  like  nature,  his  brain  took  fire,  and  he  was 
seized  with  a desire  to  make  it  more  and  more  like 
nature.  That  was  true,  and  always  had  been ; and  to 
that  they  owed  at  once  the  most  masterly  form  of 
painting  and  the  so-called  realism  which  modern 
painters  adopted,  forgetting  everything  connected 
with  art  in  their  work.  In  decorative  art,  a man’s 
craving  for  natural  effect  was  only  to  be  satisfied  at 
the  cost,  to  some  extent,  of  his  craft.  In  glass- 
painting it  had  led  the  painter  further  away  from  the 
mosaic  method,  and  induced  him  to  resort  more  and 
more  to  painting  on  glass.  That  was  a direction  of 
work  in  which  Mr.  Kennedy  confessed  that  stained 
glass  had  yet  to  triumph.  The  case  of  glass-painting 
had  been  put  very  fairly,  and  no  more  had  been  claimed 
for  it  than  it  deserved.  For  his  own  part,  however, 
he  saw  another  possible  direction  in  which  glass 
deserved  to  be  developed,  namely,  the  mosaic , 
whence  it  started.  Something  might  be  done  with 
absolute  mosaic  work,  perhaps  without  painting  at 
all ; at  all  events  with  very  little  reliance  upon  paint- 
ing, especially  in  the  form  of  shading.  This  might 
limit  the  use  of  figure  work.  For  if  they  were  to  intro- 
duce figures  into  glass  the  figure  drawing  must  be  up  to 
date,  no  one  would  be  satisfied  nowadays  with  bogies 
which  did  duty  for  saints  in  the  13th  century.  Even 
then  the  glory  of  glass  was  in  its  colour.  If  the  in- 
troduction of  the  human  form  did  not  lead  to  beautiful 
colour — then  let  it  go.  It  was  not  necessary.  As  had 
been  said  it  was  a guest ; and  if  a guest  did  not  know 
how  to  behave,  he,  for  one  should  not  invite  him,  how- 
ever distinguished  he  might  be.  He  was  inclined  to 
disagree  with  Mr.  Kennedy  on  one  point — when  he 
alluded  without  disapproval  to  the  method  of  paint- 
ing the  flesh  in  glass  with  a pink  enamel.  That  was 
rank  heresy,  a wicked  concession  to  the  pictorial ; 
and  it  was  absolutely  unnecessary.  It  was  worse 
than  wicked,  it  was  foolish.  It  was  not  even  re- 
sorted to  in  Renaissance  glass  at  its  best,  and  he 
had  never  yet  come  upon  an  example  of  pink 
enamel  flesh  which  gave  him  entire  satisfaction. 


The  white  glass  which  the  later  painters  on  glass 
had  used,  painted  in  brown,  seemed  to  him  abso- 
lutely satisfactory.  It  was  always  in  tone  with  the 
rest  of  the  work.  The  enamel  was  apt  to  look 
rather  trivial — pretty  enough  for  a boudoir  window, 
but  not  otherwise  worthy  of  consideration.  It  was, 
what  Mr.  Kennedy  condemned,  “ producing  tone 
by  means  of  paint,  instead  of  getting  it  out  of 
material.”  The  introductory  definition  struck  him 
as  very  good,  “ painting  in  or  with  glass,  instead  of 
on  it  ” ; but  it  would  be  better  to  say  working  in  or 
with  glass,  and  drop  the  word  “ painting  ” altogether. 
Whatever  word  was  used,  that  was  the  only  workman- 
like way  of  treating  glass,  namely,  to  work  in  it,  and  not 
on  it.  The  glass  painter,  in  proportion  as  he  could 
paint,  had  always  been  tempted  to  rely  on  painting. 
That  was  weakness.  If  by  painting  on  glass  an 
artist  attempted  to  get  what  could  better  be  ex- 
pressed by  working  in  glass,  he  was  going  astray 
from  the  paths  of  virtue  altogether.  Glass  painters 
had  erred  in  this  respect  considerably  in  the  16th 
century.  In  conclusion,  he  proposed  a hearty  vote 
of  thanks  to  Mr.  Kennedy. 

Mr.  Kennedy  said  he  had  been  exceedingly  pleased 
to  hear  Mr.  Aumonier’s  description  of  the  emotional 
effects  which  stained-glass  work  produced  upon  him, 
and,  in  spite  of  what  Mr.  Papworth  had  said,  he  should 
be  inclined  to  support  the  King’s  College  windows  as 
being  distinctly  productive  of  emotional  feeling  in  any 
one  who  was  capable  of  responding  to  it.  He  thought 
Mr.  Papworth’ s memory  seemed  to  have  become  a 
little  dim  as  to  the  windows  when  he  described  them 
as  containing  a <k  few  figures.”  The  windows  contained 
the  history  of  the  Old  Testament  as  well  as  the  New 
— from  the  Creation  of  life  to  the  Last  Judgment,  so 
that  the  term  “ few  figures  ” was  a little  inaccurate. 
With  regard  to  the  use  of  Chinese-red  for  producing 
a flesh  tone  on  glass,  he  admired  the  sternness  of 
the  principles  of  the  gentleman  who  spoke  upon  the 
subject,  but  his  own  preference  went  the  other  way. 
On  a sheet  of  greenish-white  glass,  that  particular 
enamel  produced  a soft,  brown  semi-transparent 
tint  which  was  not  unlike  the  glaze  used  by  the 
Venetian  painters  to  represent  flesh.  Chinese-red 
artfully  put  on  the  green  glass  was  not  pink,  but  a 
tawny  brown,  and,  being  partly  opaque,  suggested 
the  texture  of  flesh  in  a way  that  no  entirely  trans- 
parent glass  did.  For  the  face,  one  might,  for  the 
moment,  drop  the  absolute  consideration  of  the  glass, 
as  there  the  figure-painter  came  a little  to  the  fore.  As 
to  the  observation  of  Mr.  Heaton’s,  about  the  appre- 
ciation of  art  by  the  warrior  period,  he  might  say 
that  he  was  not  comparing  the  position  of  the 
craftsman  in  the  13th  century  with  the  position  of 
the  craftsman  of  to-day,  but  was  comparing  it 
with  the  position  of  the  artist  in  the  Greek  and  the 
Renaissance  periods.  Mr.  Jackson  had  spoken 
against  supporting  the  claim  for  the  man  who 
designed  the  painting  to  execute  the  work,  but  all 
he  could  say  was,  although  it  might  be  described  as 
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impracticable,  that  he  had  done  it  himself.  As  a 
matter  of  financing,  there  was  distinctly  some  advan- 
tage in  the  process.  If  one  had  to  work  out  his  own 
designs,  he  had  not  to  make  such  elaborate  cartoons  ; 
they  were  more  sketchy,  and  he  did  on  the  glass 
freely  what  would  have  to  be  drawn  with  extra- 
ordinary care,  if  somebody  else  had  to  copy  it.  In 
the  present  day,  some  people  did  not  care  very  much 
about  stained  glass,  and  they  did  not  seem  to  under- 
stand the  difference.  Putting  aside  the  question  of 
money,  he  admitted  that  one  was  always  bothered 
with  the  question  of  time. 


Miscellaneous. 

♦ 

THE  DRAWING  SOCIETY  OF  GREAT 
BRITAIN  AND  IRELAND. 

The  following  letter  has  been  circulated  by  the 
Drawing  Society : — 

“ Sir, — May  we  be  allowed,  on  behalf  of  the  above 
society,  to  appeal  for  funds  to  help  us  in  our  work  ? 
The  object  of  the  society,  whose  honorary  director 
may  be  addressed  at  50,  Queen  Anne’s-gate,  S.W., 
is  to  promote  the  teaching  of  drawing  in  schools  as  a 
subject  essential  to  the  general  education  of  every 
boy  and  girl.  We  are  supported  in  our  aim  by  the 
strong  recommendation  of  the  Royal  Commissions 
on  Technical  and  Elementary  Education  —that  simple 
linear  drawing,  as  a training  of  the  eye  and  hand,  and 
of  the  mind  generally,  should  be  taught  to  every  pupil 
in  the  schools  of  Great  Britain  and  Ireland,  as  it  has 
long  been  in  those  of  the  leading  countries  of  the 
Continent,  and  also  by  the  recent  introduction  by  the 
Committee  of  Council  on  Education  of  elementary 
drawing  as  a compulsory  subject  in  boys’  schools, 
and  as  an  alternative  subject  with  needlework  for 
boys  in  infant  schools.  The  society  is  under  the 
management  of  a governing  body,  having  as  president 
Her  Royal  Highness  Princess  Louise,  Marchioness 
of  Lome,  and  as  vice-presidents,  or  members  of  the 
council,  Sir  Frederic  Leighton,  P.R.A.,  Sir  James 
Linton,  P.R.I.,  Mr.  W.  Holman  Hunt,  R.W.S., 
Mr.  E.  Bume- Jones,  A.R.A.,  the  Right  Hon.  the 
Lord  Aberdare,  the  Right  Hon.  the  Earl  Brownlow, 
the  Dowager  Lady  Stanley  of  Alderley,  the  Lady 
Frederick  Cavendish,  Sir  Douglas  Galton,  K.C.B., 
Sir  H.  Trueman  Wood,  Mr.  H.  W.  Hoare,  the  Rev. 
Brooke  Lambert,  B.C.L.,  and  Mr.  T.  R.  Ablett. 

The  society  provides  an  annual  examination  and 
annual  exhibition  for  the  public  schools,  grammar 
schools,  and  high  schools.  It  also  grants  certificates 
to  teachers,  and  arranges  an  annual  exhibition  for 
their  own  painting  and  drawing. 

The  funds  of  the  society  are  under  th£  control  of 


the  council,  and  the  hon.  treasurer  is  the  Rev.  Brooke 
Lambert,  B.C.L.,  the  Vicarage,  Greenwich,  S.E. 

As  the  society  has  not  yet  been  quite  three  years  in 
existence,  its  income  is  not  sufficient  to  meet  the  un- 
avoidable expenses  of  organisation  which  are  incident 
to  the  beginning  of  all  similar  undertakings. 

We  wish  to  raise  a sum  of  from  one  thousand  to 
fifteen  hundred  pounds,  to  place  the  society  on  a 
sound  financial  footing  during  the  few  years  that  will 
probably  intervene  before  it  becomes  sufficiently  well 
known  to  be  able  to  support  itself  by  the  fees  of  its 
members. 

Louise  P.  (Marchioness  of  Lome). 

Cranbrook  (Lord  President  of  the  Privy 
Council). 

J.  H.  Gladstone  (Vice-Chairman,  of  the 
School  Board  for  London). 

W.  Holman  Hunt  (Royal  Water  Colour 
Society). 

T.  C.  Horsfall  (Hon.  Treasurer  Art  Museum, 
Manchester). 

Frederic  Leighton  (President  of  the  Royal 
Academy). 

James  D.  Linton  (President  of  the  Royal 
Institute). 

John  Lubbock  (Chairman  of  the  London 
County  Council). 

A.  J.  Mundella  (ex- President  of  the  Board  ot 
Trade). 

J.  Percival  (Head  Master  of  Rugby). 

E.  Lyulph  Stanley  (Royal  Education  Com- 
mission). 

W.  H.  Stone  (Chairman  of  the  Girls’  Public 
Day  School  Company,  Limited). 

Brownlow  (Under- Secretary  for  War,  Pre- 
sident of  the  Home  Arts  and  Industries 
Association). 

June,  1V91. 


Obituary, 

« 

Sir  John  Hawkshaw,  F.R.S. — The  eminent 
engineer,  Sir  John  Hawkshaw,  whose  death  took 
place  on  Tuesday,  the  2nd  inst.,  at  his  town  resi- 
dence, Belgrave-mansions,  was  an  old  member  of  the 
Society  of  Arts,  having  been  elected  as  long  ago  as 
1853.  He  took  the  chair  on  March  4,  1857,  when 
a paper  was  read  by  Major  Sears  on  “Appliances 
for  Facilitating  Submarine  Engineering;  ’’and  again 
on  January  29,  1862  ; and,  in  later  years,  frequently 
took  part  in  the  discussions  at  the  evening  meetings. 
He  held  the  office  of  vice-president  from  1882  to 
1884.  He  was  born  at  Leeds  in  18 n,  and  received  his 
education  at  the  Grammar  School  of  that  town. 
At  the  early  age  of  20  he  undertook  the  management 
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of  the  Bolivar  copper  mines,  in  South  America — a 
post  which  he  occupied  for  three  years.  On  his]return 
to  England,  Mr.  Hawkshaw  became  engineer  to  the 
Manchester  and  Bolton  Canal  and  Railway,  and  soon 
afterwards  to  the  Lancashire  and  Yorkshire  Railway, 
■constructing  nearly  the  whole  of  their  system.  Mr. 
Hawkshaw  was  nominated  one  of  the  Metropolitan 
Commissioners  of  Sewers,  when  that  body  was  formed 
by  the  Crown,  and  in  i860  he  was  appointed  Royal 
•Commissioner  to  decide  between  rival  schemes  for 
the  water  supply  to  the  City  of  Dublin.  In  1870  he 
proposed  the  scheme  for  a submarine  tunnel  between 
•Calais  and  Dover.  It  is  not  necessary  here  to  cata- 
logue Sir  John  Hawkshaw’ s great  engineering  works, 
but  special  mention  must  be  made  of  the  line  of 
(railway  between  Charing-cross  and  Cannon-street, 
with  the  two  bridges  across  the  Thames ; and  the 
Severn  Tunnel,  which  was  thirteen  years  under  con- 
struction, the  first  train  passing  under  the  river  in  1885. 
Among  the  most  considerable  of  his  works  abroad, 
are  the  Riga  and  Diinaburg,  and  the  Diinaburg  and 
Witepsk  Railways  in  Russia,  the  Government  rail- 
ways in  Mauritius,  and  the  great  ship  canal  from 
Amsterdam  to  the  North  Sea,  He  was  the  author 
of  “ Reminiscences  of  South  America,  from  two  and  a 
half  years’  residence  in  Venezuela  ” ( 1838),  of  several 
pamphlets  on  subjects  connected  with  his  profession, 
and  of  papers  read  before  the  Geological  Society. 
He  was  elected  a Fellow  of  the  Royal  Society  in 
1855,  and  held  the  office  of  President  of  the  Institu- 
tion of  Civil  Engineers  in  1862-63;  he  received  the 
honour  of  knighthood  in  1873  ; and  was  President  of 
the  British  Association  at  the  Bristol  meeting  in 
^75- 


General  Notes. 

+ 

Asbestos  in  New  South  Wales.  — The 
Government  Geologist  of  New  South  Wales  (Mr. 
G.  S.  Wilkinson),  according  to  the  Sydney  Morning 
Herald , has  received  several  samples  of  asbestos, 
which  were  discovered  at  Red-hill,  near  Broken-hill, 
The  asbestos  was  obtained  in  a vein  measuring  from 
2\  feet  to  3 feet  in  width,  at  a depth  of  10  feet  from 
the  surface.  Some  of  it  contains  fibre  13  inches 
long,  the  texture  being  silky  and  flexible.  The 
Broken-hill  material  is  not,  however,  as  strong  or 
tough  as  the  Italian  asbestos.  The  colour,  too,  is 
different,  as  the  Broken-hill  asbestos  is  reddish  in 
hue,  owing  to  the  influence  of  iron  oxide.  It  is 
expected  that  a white  mineral  will  be  found  at  a 
greater  depth.  Several  tons  of  asbestos  have  been 
brought  to  surface. 


MEETINGS  FOR  THE  ENSUING  WEEK . 

Monday,  June  8. ..British  Architects,  9,  Conduit-street,  W. , | 

8 p.m. 

Tuesday,  June  2...  Royal  Institution,  Albemarle  - street, 
W.,  3 p.m.  Mr.  W.  Archer,  “The  Kemble 
Period  of  Stage  History.” 

Medical  and  Chirurgical,  20,  Hanover- square,  W., 

8J  p.m. 

Photographic,  50,  Great  Rus3ell-street,  W.C.,  8 
p.m.  1.  Discussion  on  Mons.  Vidal’s  Paper.  2.  ) 

Mr.  L.  Warnecke,  “ A New  Sensitometer.”  3.  I 

Capt.  Abney,  “ Dark  Room  Illumination.” 

Anthropological,  3,  Hanover-square,  W.  8^  p.m. 
Rev.  J.  Sibree,  (1)  “ Curious  Words  and  Customs 
connected  with  Royalty  and  Chieftainship  among 
the  Hova  and  other  Malagasy  Tribes ; ” (2)  “ Deco-  I 
rative  Carving  on  Wood,  especially  on  the  Burial 
Memorials  of  the  Betsileo  Malagasy  ; with  Illus- 
trative Rubbings.” 

Colonial  Institute,  Whitehall  Rooms,  Hotel  Metro- 
pole,  Whitehall-place,  S.W.,  8 p.m.  Rev.  Frank 
H.  Surridge,  “ Matabeleland  and  Mashonaland.”  j 

Wednesday,  June  10.. .Geological,  Burlington-house,  W.,  \ 

8 p.m. 

Royal  Literary  Fund,  8 Adelphi-terrace,  W.C., 

8 p.m. 

Thursday,  June  11... Royal,  Burlington-house,  W.,  p.m. 

Antiquaries,  Burlington-house,  W.,  8g  p m. 

Royal  Institution,  Albemarle-street,  W.,  3 pm. 
Dr.  A.  C.  Mackenzie,  “ The  Orchestra  considered 
in  connection  with  the  Development  of  the  Over-  | 
ture.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  June  12. ..United  Service  Institution,  Whitehall- 
yard,  S.W.,  3 p.m.  Commander  T.  A.  Hull,  (1) 

“ The  Handicraft  of  Navigation  ; ” (2)  “ Nautical  I 
Surveying.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m. 
Weekly  Meeting,  9 p.m.  Professor  Harold  Dixon, 

“ The  Rate  of  Explosion  in  Gases.” 

Astronomical,  Burlington-bouse,  W.,  8 p.m. 

Guild  and  School  of  Handicraft,  Essex -house,  Mile 
End-road,  E.,  8 p.m.  Mr.  G.  F.  Newberry, 

“ Impressionism  and  Design.” 

New  Shakspere,  University  College,  W.C.,  8 p.m. 
Mr.  W.  Poel,  “ The  Stage  Directions  of  the 
Quartos.” 

Physical,  Science  Schools,  South  Kensington,  S.W.,  j 
5 p.m.  1.  Prof.  W.  E.  Ayrton  and  Dr.  W.  E. 
Sumpner,  “ Alternate  Current  and  Potential 
Difference  Analogies  in  the  Methods  of  Measuring 
Power.”  2.  Prof.  O.  Lodge,  “A  Clock  for  point-  ' 
ing  out  the  direction  of  the  Earth’s  Orbital  Motion 
in  the  Ether.”  3.  Prof.  O.  Lodge,  “Some  Ex- 
periments with  Leyden  Jars.”  4.  Prof.  W.  E. 
Ayrton  and  Mr.  Mather,  “ The  Construction  of 
Non-Inductive  Resistances.” 

Saturday,  June  13  ...  Royal  Institution,  Albemarle-street, 
W.,  3 p.m.  Prof.  A.  H.  Church,  “The  Scientific 
Study  of  Decorative  Colour.” 

Botanic,  Inner  Circle,  Regent's -park,  N.W.,  3J 
p.m 
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FRIDAY,  JUNE  12,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


NOTICES. 

♦ 

ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the 
One  Hundred  and  Thirty-Seventh  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  Council’s  Report  and  the  Treasurers’ 
statement  of  receipts,  payments,  and  expendi- 
ture during  the  past  year,  and  also  for  the 
election  of  officers  and  new  members,  will  be 
held,  in  accordance  with  the  Bye-laws,  on 
Wednesday,  the  24th  June,  at  4 p.m. 

(By  order  of  the  Council), 

Henry  Trueman  Wood, 

Secretary. 


CON  VERSA  ZIONE. 

The  Society’s  Conversazione  will  take  place 
at  the  South  Kensington  Museum  (by  per- 
mission of  the  Lords  of  the  Committee  of 
Council  on  Education)  on  Wednesday,  June 

17th. 

The  reception  by  the  Attorney-General  (Sir 
Richard  Webster,  M.P.),  Chairman,  and  the 
Members  of  the  Council  of  the  Society,  will  be 
held  from  9 to  10  p.m. 

Promenade  Concerts  will  be  given  by  the 
Band  of  the  Grenadier  Guards  in  the  North 
Court,  and  by  the  Band  of  the  Scots  Guards 
(weather  permitting)  in  the  Quadrangle  of  the 

Museum. 

A Concert  of  Old  English  Music  will  be 
given  in  the  Lecture  Theatre  under  the  direc- 
tion of  Mr.  Arnold  Dolmetsch.  The  instru- 
ments used  will  be  those  for  which  the  music 
was  originally  written — viz  , viols,  lute,  and 


harpsichord.  The  first  part  of  the  concert  will 
commence  at  9.30. 

Light  refreshments  (tea,  coffee,  ices,  claret 
cup,  &c.)  will  be  supplied  at  the  usual  refresh- 
ment buffets  in  the  Central  Corridor  of  the 
Museum. 

As  the  accommodation  for  coats,  &c.,  is 
very  limited,  members  will  greatly  promote  the 
general  convenience  by  not  bringing  with  them 
more  wraps  than  are  absolutely  necessary. 

Each  member  is  entitled  to  a card  for  himself, 
which  will  not  be  transferable,  and  a card  for 
a lady  The  conditions  under  which  the  use 
of  the  Museum  has  been  granted  by  the  Science 
and  Art  Department  do  not  permit  the  sale  of 
tickets ; Members  will,  therefore,  not  be  able 
to  purchase  additional  tickets  for  their  friends, 
as  in  recent  years. 

The  tickets  have  now  been  issued  to  Mem- 
bers. 


FO TILER  GILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  £20,  is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amuse- 
ment. 

In  cases  where  the  invention  is  in  actual  use, 
reference  should  be  made  to  places  where  it 
could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions,  sent  in  for  com- 
petition. 


Proceedings  of  the  Society. 


INDIAN  SECTION. 

Thursday,  May  14th,  1891  ; The  LADY 
Egerton  of  Tatton  in  the  chair. 

The  paper  read  was — 
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HISTORY  AND  DESCRIPTION  OF  THE 
GROWING  USES  OF  TUSSUR  SILK. 

By  Thomas  Wardle,  F.C.S.,  F.G.S. 

The  principal  objects  of  this  paper  are  to 
place  upon  record  the  progress  ot  the  utilisa- 
tion of  tussur  silk,  and  to  give  some  account 
of  its  history. 

Further  details  concerning  its  early  history, 
and  very  limited  uses  prior  to  1870,  will  be 
found  in  my  “ South  Kensington  Museum 
Handbook  of  the  Wild  Silks  of  India,” 
written  at  the  close  of  the  Paris  Exhibition, 
at  the  request  of  Sir  Philip  Cunliffe-Owen, 
and  in  the  paper  which  I had  the  honour 


to  read  before  this  Society  in  1879  > but  it  will 
be  necessary  for  me  to  treat  at  some  length  on 
a few  points  connected  with  its  development, 
its  properties,  and  structure  ; and  of  the  coun- 
tries and  peoples  from  whom  it  is  obtained, 
as  they  are  subjects  too  closely  interwoven  with 
its  present  uses  to  be  altogether  omitted. 

In  the  “ Handbook  of  the  Wild  Silks  of 
India,”  to  which  I have  just  referred,  I quoted 
at  length  a paper  from  the  Annual  Report  of 
the  Government  Central  Museum  at  Bombay, 
written  so  early  as  i860,  by  Sir  George  (then 
Dr.)  Birdwood,  who  was  the  first  to  call 
English  attention  to  this  silk,  which  he,  at 
that  early  date,  thought  fitted  to  more  refined 


Fig  1. 


Antheigea  Mylitta,  or  Tussur  Moth,  Male. 


manufacturing  uses  than  it  had  received  in 
India ; and  calling  the  attention  of  the 
Government  to  the  importance  of  cultivating 
it  on  a more  extended  and  enlightened  scale 
in  that  country.  The  subjects  discussed  in 
this  most  interesting  paper  relate  to  the 
natural  history  of  the  silkworm,  its  food-trees, 
mode  of  collection  in  various  parts  of  India, 
the  reeling  of  the  cocoons,  the  rude  dyeing  of 
the  silk,  its  manufacture  into  cloth,  and  full 
references  to  the  literature  of  the  subject  up  to 
that  time  are  also  given. 

India  and  China  Tussur  Silk. 

It  would  have  been  much  more  agreeable  to 
me  to  have  confined  my  paper  to  a description 


of  the  tussur  silk  of  India,  but,  inasmuch  as 
there  are  two  kinds  of  tussur  silk  known  to 
commerce — one  Indian  and  the  other  Chinese 
— my  treatment  of  the  subject  could  not  have 
been  either  so  fair  or  complete  had  I adopted 
this  course.  I propose,  therefore,  to  speak  of 
both  kinds. 

The  Indian  moth  is  distinguished,  as  you 
see,  by  four  large,  transparent,  window-like 
wing  spots,  larger  in  the  female  than  in  the 
male,  almost  of  the  transparency  of  glass, 
surrounded  by  a purple  circle. 

The  transparent  wing  spots  on  the  tussur 
moth  are  regarded  with  superstitious  reverence 
by  the  natives  of  India,  who  see  in  them  a re- 
semblance to  the  chakra  or  discus  of  the  god 
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Vishnu,  and  from  this  they  consider  the  moth 
sacred.  In  other  parts  of  India  these  spots 
are  considered  to  have  been  originally  caused 
by  the  finger-touches  of  Vishnu,  and  the  moth 
is  there  also  regarded  as  a sacred  insect. 


China  tussur  silk  is  the  product  of  the  larva 
or  caterpillar  of  the  moth  known  to  entomolo- 
gists by  the  name  of  Anther cea  Jernyi,  and 
comes  from  that  part  of  north  China  of  which 
Chefoo  is  the  south-easterly  limit. 


Fig.  2. 


Anihjsk.ua  Mylitta,  or  Tussur  Moth,  Female. 


The  Chinese  moth  has  also  four  transparent  J 
wing  spots,  but  they  are  much  smaller  than 
those  in  the  Indian  moth,  and  not  so  trans- 
parent. These  naked  spots  on  their  wings  are 


Fig.  3. 


Anther^ea  Pernyi,  Male. 


a consequence  of  the  entire  absence  of  the 
wing  scales,  which  entirely  cover  the  whole  of 
the  other  parts  of  their  wings. 

The  Chinese  tussur  moth  differs  much  in 
appearance  and  also  very  much  in  colour 


from  the  Indian  moth.  The  microscopical 
structure  of  the  ultimate  fibres  also  differs 
considerably.  I present  to  your  notice  the 
larvse,  moths,  cocoons,  raw  silk  reeled  from 
the  cocoons,  and  also  drawings  of  them,  as 
| well  as  drawings  of  their  respective  fibres  as 
j seriposited  by  the  silkworm  when  seen  under 
microscopic  enlargement.  I also  add  figures 
of  the  larva,  imago,  or  moth,  and,  further  on, 
the  cocoon  of  the  Bombyx  mori>  or  ordinary  silk 
of  commerce. 

The  Chinese  tussur  worm  is  more  insignifi- 
cant in  appearance  than  the  Indian,  which  is 
arrayed  in  a glorious  mantle  of  green.  It  is 
also  a much  plainer  one  than  the  Indian,  and 
somewhat  smaller. 

This  caterpillar  feeds  on  the  leaves  of  the  oak,, 
and  it  is  different  in  appearance,  habits,  and 
colour  from  the  other  tussur  silkworm,  of  which 
I purposely  intend  to  speak  at  greater  length, 
and  for  this  important  reason,  that,  as  it 
abounds  and  flourishes  in  our  great  dependency 
of  India,  it  is  on  that  account  more  interesting 
to  us  than  the  Chinese  tussur,  and,  for  the  sake 
of  the  people  of  that  great  country,  it  is  my 
main  purpose  to-day  to  demonstrate  that  we 
should  do  our  best  to  see  its  production  stimu- 
lated there,  and  also  greatly  increased. 


6io 


JOURNAL  OF  THE  SOCIETY  01  ARTS. 


{June  12,  1891. 


The  dust-like  particles,  which  are  removed 
by  the  finger  when  the  wing  of  a butterfly  or 
moth  is  touched,  are  revealed  by  the  micro- 
scope to  be  perfectly-formed  scales,  more  or 
less  of  a triangular  shape  ; plates  pointed  at 


the  end  of  their  attachment  to  the  wing  mem- 
brane, and  widening  out  at  the  broad  ex- 
tremities of  their  lengths  into  serrated  edges, 
as  in  the  case  of  Anther cea  mylitta,  or  long 
digitate  processes,  as  in  the  Bombyx  mori , 


Fig.  4. 


Larva  of  Bombyx  Mori  of  Italy. 


figured  below.  The  scales  vary  considerably 
in  size  and  shape ; so  characteristic  are  they 
in  these  respects,  that  it  is  almost  possible 
to  detect  the  species  of  the  moth  by  a micro- 
scopic examination  of  them. 


Fig.  5. 


Bombyx  Mori  of  Italy,  Female. 


The  drawings,  as  in  Figs.  6 and  7,  of 
two  species  will  illustrate  this.  The  wing- 
scales,  as  they  rest  in  situ  on  the  moth’s 
wing,  overlap  each  other  with  the  greatest 
precision  and  regularity,  resembling  an  orna- 
mentally tiled  or  slated  roof. 

Tussur  Cocoons. 

There  is  much  difference  between  Indian 
tussur  cocoons  and  those  of  the  Chinese  worm. 

The  Indian  cocoons  are  hard,  well-formed, 
shell-like,  and  shaped  like  a pullet’s  egg, 
and  very  compact.  They  vary  much  in  size, 
the  average  being  about  if  inches  long,  and 
iTV  inches  in  diameter,  the  weight  is  about 
16  grains.  They  possess  pedicular  attach- 


Fig.  6. 


Wing  Scales  of  the  Tussur  Moth. 

ANTHERiEA  MYLITTA. 

Fig.  7. 


Wing  Scales  of  the  Mulberry  Moth. 
Bombyx  Mori. 
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merits,  the  nature  and  use  of  which  I shall 
describe  further  on. 

The  forming  of  the  Indian  cocoon,  and  of 
its  attached  pedicle,  is  as  follows:  — 


After  the  caterpillar  has  seriposited  a few 
layers  of  silk  thick  enough  to  conceal  itself,  it 
extrudes  a grumous  kind  of  cementing  matter, 
and  by  muscular  action  it  causes  this  excretion 


Fig.  8. 


Tussur  Cocoons  with  their  Pedicles,  showing  Natural  Attachment  to  Branches. 


intermittently  to  permeate  the  fibres,  and 
gradually  to  solidify  the  cocoon  wall.  It  thus 
goes  on  seripositing  layer  after  layer  of  small 
loops  of  silk,  and  cementing  them  together, 
until  the  whole  of  its  supply  is  exhausted  ; the 
wall  of  the  cocoon  has  then  become  so  hard 
that  it  requires  a sharp  penknife  to  cut  through 
it.  The  ring  at  the  end  of  the  pedicle,  by 
which  its  attachment  to  the  branch  or  twig  is 
secured,  and  the  pedicle  itself,  are  most  neces- 
sary provisions  of  nature,  for  should  the  cater- 
pillar have  begun  to  make  its  cocoon  in  attach- 
ment to  a leaf  only,  as  those  species  do  which 
remain  for  a short  time  in  the  chrysalis  state, 
it  would  fall  with  the  leaf,  and  doubtless  be 
destroyed  by  insects  or  animals ; but  the  tussur 
•chrysalis  requires  months  for  its  serene  and 
mysterious  sleep,  and  by  a marvellous  instinct 
the  caterpillar  first  entwines  its  silken  thread 
hundreds  of  times  round  a branch  or  twig,  and 
then  lengthens  this  arrangement  by  seriposit- 
ing the  silken  fluid  so  as  to  make  a thick, 
tendon-like  cord,  at  the  end  of  which  it  forms 
its  cocoon,  the  whole  being  a marvel  of  con- 
struction and  beauty  of  form,  as  you  see  in  the 
drawing,  and  in  these  attached  cocoons  which 
hang  securely  from  the  branches  in  a fruit-like 
manner. 


After  its  time  of  probation  in  the  pupa  or 
chrysalis  state,  a moist  spot  is  observed  at  one 
end  of  the  cocoon.  It  is  now  about  to  emerge 
from  its  silken  berth  ; it  secretes  an  acid  fluid 


Fig.  9. 


Shows  Cocoon  cut  open,  with  Chrysalis 
inside. 
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which  softens  the  cement  of  the  cocoon,  to 
enable  it  to  separate  the  fibres  sufficiently  to 
allow  of  its  creeping  out,  being  assisted  in  this 
by  its  short  pointed  wing-spines. 

The  Chinese  cocoon  is  soft,  and  has  not 
much  definite  shape  or  consistency,  being 
generally  formed  between  two  or  three  leaves 
of  the  oak  trees  on  which  the  wTorm  feeds.  The 
Chinese  tussur  cocoon  measures  1 J inches  in 
length,  diameter  f of  an  inch,  and  weighs 
from  8 to  9 grains. 

Fig.  ic. 


Chinese  Tussur  Cocoon,  Anthekjea  Pernyi. 

There  are  many  species  of  larvae  which  pro- 
duce silk.  It  is  but  a few  years  ago  that  it  was 
generally  thought  there  were  only  one  or  two 
kinds  of  silk,  but  in  the  Silk  Culture-court  of 
the  Colonial  and  Indian  Exhibition,  upwards 
of  59  species  of  silk-producing  worms  were 
shown,  with  the  silk  they  produced  ; there  were 
also  live  eggs,  cocoons  with  living  chrysalides, 
and  moths  of  A n thercea  mylitta , Anthercea. 
Pernyi,  A ttacns  ricini,  Cricula  trifone- 
strata,  Samia  cecrojia,  and  a wingless  species 
of  an  unnamed  Psychidce  of  Senegal.  Also 
another  specimen  of  Psychidce  from  Ranchi, 
Chutia  Nagpur,  Bengal,  the  caterpillars  of 
which  feed  on  the  tea  plant. 

The  great  beauty  and  variety  of  the  living 
moths  excited  much  attention,  but  it  was  left 
for  the  afterwork  which  took  place  between 
this  Exhibition  and  that  of  the  Manchester 
Jubilee  Exhibition,  to  place  upon  record  that  a 
very  large  number  of  genera  of  the  moth  tribe 
make  silken  cocoons  of  more  or  less  complete- 
ness, and  in  the  Silk  Section  of  that  Exhibi- 
tion I was  able  to  show  no  fewer  than  265 
species  of  moths  whose  larvae  make  cocoons  ; 
a number  of  which  were  exhibited  alive  in 
large  glass  cases  in  their  various  stages  of 
existence. 

They  formed  an  exceedingly  splendid  and 
interesting  menagerie  of  silk-producing  Leji- 
dojtera , to  which  many  thousands  of  people 
were  daily  attracted.  Their  names  are  re- 
corded and  several  of  the  species  are  figured 
in  the  illustrated  catalogue  of  that  Exhibition. 


Now  it  is  of  course  well  known  that  all  the 
species  have  the  same  instinctive  object 
in  covering  themselves  with  this  silken  en- 
velope, namely,  to  protect  them  during  that 
wonderful  and  all  but  lifeless  pupae  or  chrysa- 
lide  state,  which,  in  the  mysterious  arrange- 
ment of  their  lives,  they  have  for  a time  to 
undergo  ; the  caterpillar  thus  making  for  itself 
a veritable  and  wonderful  tomb,  from  which  in 
due  time  it  rises  again  in  the  state  of  a beauti- 
ful and  perfect  winged  insect.  It  is  this  silken 
chamber,  which  in  the  case  of  the  Bo7nbyx 
mori,  has  for  so  many  centuries  and  decades 
of  centuries  been  wound  off  into  a continuous 
thread,  and  wroven  into  fabrics  of  such  great 
charm,  variety,  and  utility  in  India  and  the 
further  East. 

All  species  of  silkworms  have  two  stores  of 
silk,  one  on  each  side  of  the  alimentary  canal ; 
and  below  their  mouths  they  have  two  so-called 
spinnarets  or  orifices,  to  which  I have  ven- 
tured to  give  the  name  of  “ seripositors,”- 
through  which  the  silk  issues  simultaneously 
in  pairs  of  fine  parallel  filaments  or  fibres, 
forming,  in  fact,  a double  thread,  which,  on 
exposure  to  the  air,  immediately  solidifies  and 
becomes  silk. 

It  is  of  the  structure  of  the  fibres  of  one  of 
these  species  of  silk,  and  of  its  growing  uses, 
that  I am  here  to-day  to  describe,  and  to 
report  the  remarkable  progress  which  has 
supervened  since  the  Paris  Exhibition  of  1878, 
with  regard  to  the  great  developments  in  the 
commercial  and  manufacturing  utilization  of 
tussur  silk. 

Fig.  11. 


Fibres  of  Silk  of  Commerce,  Bombyx  Mori. 

The  differences  in  the  fibre-structure  of 
tussur  silk  from  that  of  the  ordinary  silk  of 
commerce,  the  product  of  the  Bombyx  mori 
silkworm  is  very  considerable,  and  is  shown  in 
the  drawings. 
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Thus  the  fibre  of  the  Bombyx  mori  is  round 
and  homogeneous,  and  resembles  a glass  rod, 
as  shown  in  section,  Fig.  12  ; that  being  the 
characteristic  and  structureless  form  of  the 
silk  of  all  of  the  Bombycidce  I have  examined. 


Fig.  12. 


Silk  of  Bombyx  Mori  of  Commerce,  showing 
also  Transverse  Sections. 

But  the  family  Saturnidce  produce  silk  of 
another  structure.  In  all  the  species  of 
Salurnidce  known  to  me,  the  fibre  is  always 
more  or  less  flat,  as  shown  in  the  drawing, 
especially  in  tussur  silk.  Besides  being  flat, 
or  tape-like,  it  possesses  structure  not  unlike 
the  appearance  of  the  warp-threads  stretched 
in  a loom  before  being  woven. 


Fig.  13. 


Silk  df  Anther/ea  Mylitta,  or  Tussur  Silk. 

The  width  of  the  single  or  ultimate  fibre  of 
tussur  silk  is  about  the  750th  part  of  an  inch, 
and  in  this  narrow  width  there  are  about  20 
smaller  fibres  or  fibrillae  lying  longitudinally, 
and  connected  with  each  other  by  a hardened 
fluid  seriposited  at  the  time  the  worm  forms  this 
silken  thread.  I have  succeeded  in  isolating 


these  fibrillae  by  dissolving  the  hardened 
medium,  with  the  result  shown  in  the  drawing 
and  in  Fig.  14.  The  fibrillae  of  the  Chinese 
tussur  fibres  are  finer  and  rather  more  numer- 
ous than  in  the  tussur  fibres,  as  seen  in  Fig.  15. 


Fig.  14. 


Silk  of  Anther/ea  Mylitta,  or  Tussur  Silk- 
showing separated  Fibrillae  and  Trans, 
verse  Sections. 


Fig.  15. 


Silk  of  Anther/ea  Pernyi,  or  Chinese 
Tussur  Silk. 

Cocoon  Reeling. 

The  cocoon  of  the  ordinary  silkworm  of  com- 
merce, the  Bombyx  mori , is  soft,  and  when 
macerated  in  hot  water  the  silk  is  easily  drawn 
off ; when  reeled  and  manufactured  into  skeins 


Fig.  16. 


Cocoon  of  Bombyx  Mori,  Italian. 
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it  is  easily  dyed,  owing  to  the  homogeneous 
structure  of  its  fibre,  which  absorbs  the  tinc- 
tured matter  with  regularity,  and,  moreover,  it 
has  a chemical  affinity  for  many  kinds  of  dyes, 
tans  and  mordants. 

In  Tussur  silk  the  opposite  of  this  is  the 
case.  It  can  neither  be  reeled  easily,  nor, 
until  recent  years,  could  it  be  dyed  without 
great  difficulty,  and  by  methods  which,  step  by 
step,  have  at  last  succeeded, 

With  regard  to  the  reeling,  I was  sent  to 
Italy  by  the  Government  of  India  in  1874,  to 
try  and  find  out  a way  of  reeling  Indian  Tussur 
cocoons.  Europeans  had  not  at  that  time  been 
able  to  soften  these  hard  cocoons  sufficiently 
to  allow  of  a continuous  thread  being  wound  or 
reeled  from  them. 

By  the  introduction  of  a friend,  Mr.  T.  H. 
Gaddum,  I obtained  permission  to  visit  one  of 
the  filatures  in  Piedmont,  at  St.  Cio,  near  Torre 
Pellice.  On  arriving  there  I found  an  extensive 
mulberry- silk  reeling  and  throwing  establish- 
ment, situated  in  a most  beautiful  valley,  in 
one  of  the  southern  spurs  of  the  Alps,  about 
three  hours  journey  north  of  Turin. 

On  explaining  my  mission,  and  showing  the 
wild  cocoons,  I was  told  there  was  not  much 
prospect  of  success,  for  several  trials  had  been 
made,  and  they  had  been  found  difficult  to 
soften  and  impractible  to  work.  I asked  to  be 
allowed  to  try  myself.  The  permission  being 
generously  granted,  and  every  assistance 
kindly  afforded  me,  I was  taken  to  the  reeling 
room,  where  about  100  young  women  were  at 
work,  with  well-trained  fingers,  reeling  the 
small  Piedmont  cocoon  of  Bombyx  mori. 
The  operation  was  interesting  in  the  extreme, 
heightened,  as  it  was,  by  their  strange  singing 
of  old  French  songs,  in  a dialect  not  under- 
stood by  the  Italians — a strange  and  all-but- 
forgotten  tongue — which  has  to  be  learned 
by  the  mill  overlookers,  before  they  can  com- 
municate their  instructions  to  them.  I was  told 
these  girls  were  the  descendants  of  Huguenot 
refugees,  escaped  probably  from  Provence  to  the 
Italian  side  of  the  Alps,  at  the  revocation  of 
the  Edict  of  Nantes,  and  that  they  still  re- 
tained their  Ja  to  is  and  their  folk-lore;  work- 
ing hard,  during  the  few  months  of  cocoon- 
reeling, from  five  in  the  morning  until  eight  at 
night,  for  a franc  a day ; after  work,  dancing 
and  singing  for  the  hour  before  bedtime  in  the 
most  joyous  way.  Apartments  are  provided 
for  them  at  the  factory  ; and,  when  the  reeling 
season  is  over,  they  separate,  and  return  to 
their  Alpine  villages,  to  wait  for  the  next 
season’s  work. 


I took  some  of  my  wild  cocoons,  and,  with 
much  difficulty  and  patience,  after  several 
trials,  succeeded  in  softening  them,  by  the  aid 
of  long-continued  boiling  in  water,  to  which 
were  added  soap,  potash,  and  glycerine. 
When  soft  enough,  one  of  the  most  skilled 
girls  was  told  off  to  reel  them  for  me,  and, 
after  ridding  the  cocoons  of  the  outer  and 
coarser  threads,  she  reeled  the  threads  of  four 
cocoons  into  one,  almost  without  a break, 
much  to  her  own  delight,  and  to  my  agreeable 
surprise. 

The  next  day,  the  resulting  tussur  raw  silk 
was  taken  to  the  throwing-mill,  and  there  made 
into  organzine  and  tram,  of  such  fineness  as  to 
surprise  the  managers,  who  said  they  had  no 
idea  that  tussur  silk  could  be  made  of  so  fine 
a thread,  and  that  they  should  think  seriously 
about  sending  a person  to  India,  to  collect 
tussur  cocoons,  that  their  people  might 
wind  them  after  their  mulberry  crop  had 
finished. 

The  usual  size — that  is,  thickness— of  thread 
of  thrown  tussur  silk  of  commerce  was,  up  to 
this  time,  152  to  255  deniers,  that  is,  skeins  of 

I, 000  yards  long,  weighing  9 to  15  drams. 
From  some  of  the  finer  raw  silk,  a size  of  6 
to  7 drams  was  obtained,  but  it  was  gene- 
rally coarser.  From  the  cocoons  the  reel- 
ing of  which  I superintended,  I obtained  a 
size  of  51  deniers,  or  three  drams  per  1,000 
yards. 

Since  that  time,  I have  unwound  an  Indian 
tussur  silk  cocoon  in  an  unbroken  thread  nearly 
three-quarters  of  a mile  long,  and  of  about 
three  deniers.  The  reeling  of  it  was  effected 
by  the  ordinary  French  and  Italian  method, 
known  as  the  system  chambon.  It  is  figured 
and  described  in  my  “ Wild  Silks  of  India;  ” 
at  that  time  the  system  Keller,  w7hich  is  now 
preferred  in  many  filatures  in  Italy,  had  not 
been  introduced. 

Chemical  Nature  of  Silk. 

This  paper  would  be  incomplete  without  a 
few  remarks  on  the  chemical  composition  of 
tussur  silk,  and  it  will  add  more  to  the  interest 
of  the  subject  to  compare  the  chemical  natures 
of  both  the  round  fibre  of  the  Bombyx  mori , 
with  the  flat  fibre  of  tussur  silk. 

An  analysis  of  tussur  silk  was  made  under 
the  direction  of  Dr.  Knecht,  by  E.  Bastow  and 

J.  R.  Appleyard,  students  of  the  chemistry 
and  dyeing  department  of  the  Bradford  Tech- 
nical College,  in  1888,  which  gave  the  following 
per-centage  results : — 
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Carbon  47' 18 

Hydrogen 6*20 

Nitrogen  16-85 

Oxygen  29-67 


99’9° 

They  do  not  state  whether  the  analysis  was 
made  of  the  tussur  silk  of  India,  Antheroea 
mylitta , or  that  of  China,  the  Antheroea 
Jernyi  ; probably  it  was  the  latter,  and  as  they 
differ  in  structure,  and,  no  doubt,  somewhat 
in  composition,  a determination  of  one  or  the 
other  is  still  to  be  desired,  and  it  would  be  in- 
teresting to  see  the  analyses  of  both  side  by  side, 
and  also  of  the  gum  or  sericin  of  each  species. 

Let  me  now  institute  comparisons  between 
ordinary  silk  and  tussur  silk.  When  the  raw 
silk  of  commerce  ( Bombyx  mori)  is  heated  in 
water  under  pressure,  it  yields  two  compounds, 
fibroin  and  sericin,  or  silk  gelatine. 

Fibroin  constitutes  about  66  per  cent,  of  raw- 
silk  ; it  is  a silky,  glistening  substance,  which 
is  insoluble  in  water,  but  dissolves  in  strong 
acids,  alkalies,  and  a solution  of  cuprammonium 
sulphate.  When  boiled  with  dilute  sulphuric 
acid,  it  yields  glycocoll,  leucine,  and  tyrosine. 

There  are  two  analyses  of  the  fibroin  of  the 
silk  of  commerce  ( Bombyx  muri)>  one  by 
Mulder  and  the  other  by  Schutzenberger,  which 
are  shown  in  the  following  table  : — 


Carbon  

Mulder. 

I C . , 

Schutzenberger. 
....  71 

Hydrogen  . . . 

23  . . 

Nitrogen  . . . , 

....  24 

Oxygen 

6 ,, 

....  25 

Sericin  or  silk  gelatin  has  a composition  of 
C15  H25  N5  Os.  It  is  a substance  resembling 
gelatine. 

Its  hot  aqueous  solution  is  precipitated  by 
alcohol,  and  after  drying,  the  precipitate  forms 
a colourless  powder,  which  in  cold  water 
swells  up  to  a gelatinous  mass.  On  boiling  it 
with  dilute  sulphuric  acid,  it  yields  a small 
quantity  of  leucine,  and  larger  quantities  of 
tyrosine  and  serine,  or  amidoglyceric  acid. 

Thus  the  silk  of  the  Bombyx  mori  consists 
of  two  distinct  compounds,  the  pure  fibre, 
which  is  fibroin  insoluble  in  water  or  soap, 
and  sericin  or  silk-gelatin,  which  is  the  gum 
or  gelatinous  envelope  or  varnish  of  the  fibre. 
It  is  partially  soluble  in  water,  and  entirely 
dissolves  and  separates  from  the  fibre  in  a 
boiling  soap  bath.  Tussur  silk  has  also  this 
dual  composition. 

The  following  comparative  Table  shows  that 
tussur  silk  is  composed  of  the  same  elements 
as  the  silk  of  commerce,  but  in  other  propor- 
tions : — 
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The  ordinary  silk  of  commerce, 
Bombyx  mori. 

Tussur 

silk. 

Calculated 
for  Mulder’s 
formula 

C 1 5 H2  3 N5  Og 

Calculated  for 
Schutzenberger’ s 
formula 

C71  H107N24O26 

Carbon  ... 

per  cent. 
47'i8 

per  cent. 
47'78 

per  cent. 
50-26 

Hydrogen 

6-30 

6-23 

6-31 

Nitrogen 

16-85 

18-90 

19-84 

Oxygen  ... 

29-67 

26-04 

23-60 

The  difference,  therefore,  between  the  com- 
position of  ordinary  silk  and  tussur  silk  is  as 
follows  : — Tussur  silk  contains  less  carbon,  ac- 
cording to  Schutzenberger’ s per-centage,  which 
is  50*26  ; Mulder’s  per-centage  giving  4778. 
Hydrogen  is  about  the  same  in  both  silks  ; 
2 to  3 per  cent,  less  nitrogen,  and  about  4 to 
6 per  cent,  more  oxygen.  I do  not  consider 
this  difference  of  composition  sufficient  to 
account  for  the  difference  in  the  dye-absorbing 
qualities  of  the  two  silks,  which  I think  de- 
pends much  more  upon  their  different  physical 
structure,  and  the  chemical  nature  of  the  brown 
colouring  matter  of  tussur  silk,  not  yet  ascer- 
tained. 

Besides  this,  there  is  the  difference  in  the 
amount  and  nature  of  the  gummy  and  gela- 
tinous envelope  secreted  by  the  respective 
caterpillars  around  the  fibre  at  the  time  of 
seriposition.  In  the  Bo?nbyx  mori  silk,  the 
gum,  or — as  the  French  call  it — gres , which 
encases  the  fibre  as  a varnish  to  preserve  and 
protect  it,  amounts  to  25  per  cent,  and  up- 
wards, in  the  case  of  China  silk,  and  varies  in 
other  silks  from  22  per  cent,  to  30  per  cent.  ; 
Bengal  silk  containing  the  largest  amount. 
The  foregoing  analyses  of  its  tussur-fibroin 
shows  its  nature.  The  composition  of  its 
gum  or  sericin  has  not  yet  been  ascertained. 
From  long  experience  of  it  I am  convinced 
that  it  differs  in  constitution  from  that  of  the 
Bombyx  mori , and  there  is  a difference  also  in 
the  sericin  of  the  two  tussur  silks. 

It  is  much  more  soluble  in  hot  water  than 
Bombyx  mori  sericin,  but  it  was  best  removed 
from  the  fibre  by  a boiling  soap-bath. 

Chinese  tussur  silk  contains  more  sericin 
than  Indian  tussur,  and  it  is  generally  loaded 
with  saline  and  dirty  extraneous  matter.  Indian 
tussur  is  always  cleaner,  and  contains  a higher 
per-centage  of  silk. 

The  following  Table  shows  the  reduction  of 
weight  of  1 lb.  each  on  China  and  Indian 
tussur  silks  as  compared  with  the  same 
quantities  respectively  of  four  kinds  of  the 
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ordinary  silks  of  commerce,  Italian,  China, 
Japan,  and  Bengal. 

This  is  from  a recent  careful  examination 
made  by  one  of  my  sons  for  this  paper. 


Species  of 
Silk. 

Weightof  lib. 
after  washing 
in  water  at 
1250  F. 

Per-centage  of 
loss. 

Weight  of  1 lb. 
after  boiling 
in  a bath 
of  soap. 

Per-centage  of 
loss. 

China  tussur  ... 

15  ozs.  11  drs. 

13*7 

12  ozs.  11  drs. 

21 

Indian  tussur  ... 

14  ozs.  9^drs. 

9 

14  ozs.  5 drs. 

11 

China 

15  ozs.  9jdrs. 

2i 

11  ozs.  6 drs. 

27 

Japan 

14  ozs.  11J  drs. 

8 

11  ozs.  2 drs. 

30 

Italian  

15  ozs.  5!  drs. 

4 

11  ozs.  8 drs. 

28 

Bengal  

14  ozs.  14!  drs. 

6| 

11  ozs.  3 drs. 

30 

The  soap,  &c.,  in  the  manufactured  thread 
must  be  considered,  as  the  loss  is  not  all 
natural. 

Peroxide  of  hydrogen  reduces  a large  por- 
tion of  the  brown  colouring  matter  of  tussur 
silk,  but  causes  a further  loss  of  10  per  cent. 
The  gelatinous  varnish  of  tussur  silk  is  un- 
doubtedly much  more  soluble  in  water  than 
that  of  ordinary  silk,  and  a few  applications  of 
boiling  water  will  remove  it  altogether.  I hope 
shortly  to  examine  the  chemical  nature  of  the 
sericin  of  both  the  tussur  species. 

Bastow  and  Appleyard  found  a total  loss  of 
26*49  in  boiling  tussur  silk  with  water,  and' 
afterwards  with  soap  solution.  This  rather 
points  to  the  silk  they  examined  being  a sample 
of  Chinese  tussur,  and  loaded  with  its  usual 
extraneous  matters.  I frequently  find  a still 
higher  percentage  of  loss  in  Chinese  tussur, 
occasionally  as  high  as  45  per  cent.  The 
specific  gravity  they  state  to  be  1*440.  They 
found  a high  percentage  of  ash  in  raw  tussur, 
consisting  of  inorganic  substances,  in  the  fol- 
lowing proportions  : — 

Per  cent. 


Soda  (Na2  O)  12-45 

Potash  (K2  O)  31*68 

Aluminia  (Ai2  03) 1*46 

Lime  (Ca  O) 13-32 

Magnesia  (Mg  O) 2*56 

Phosphoric  acid  (P2  O5)  6*90 

Carbonic  acid  (C  02) 11*14 

Silicia  (Si  02)  979 

Hydrochloric  acid  (Cl)  2*89 

Sulphuric  acid  (SO,)  8*16 


100*35 

Oxygen  equivalent  to  C I 0*65 


Total 99*70 


Spelling  of  Tussur. 

In  India,  tussur  silk  has  various  names  in- 
dicative of  varieties,  such  as  Tasar,  Tasar- 
Muga,  Data,  Laria,  Bogai,  &c.,  the  four  latter 
being  applied  to  varieties  of  cocoons.  In  Europe 
it  is  known  as  Tussore, Tussah,Tusser,  Tussur. 
Its  general  name  in  India  being  Tasar,  the 
“a”  being  pronounced  as  “u,”  it  is  therefore 
perhaps  more  correctly  anglicised  as  tussur, 
which  gives  its  exact  pronunciation.  This 
name  is  said  to  be  derived  from  Tasara,  a 
weaver’s  shuttle. 

Dyeing  of  Tussur  Silk. 

The  difficulties  which  have  presented  them- 
selves from  time  immemorial  in  dyeing  this  silk, 
both  in  this  country,  the  Continent,  and  especi- 
ally in  India,  would  occupy  too  long  a time  to 
relate.  Forty-five  years  ago,  my  father,  then 
one  of  the  best  English  dyers,  occupied  himself 
in  trying  to  overcome  them,  but  with  only  very 
partial  success.  At  that  time  the  subject 
began  to  interest  me,  and  I for  some  years 
gave  special  attention  to  it,  but  it  was  before 
it  had  occurred  to  me  to  study  the  physical 
properties  and  structure  of  its  fibre,  and  almost 
before  the  microscopic  powers  of  good  defini- 
tion and  amplitude  had  been  discovered,  but  I 
worked  on  in  a tinctorial  way  with  varying 
success,  generally  making  some  progress. 
Gradually  I brought  a fuller  knowledge  of 
chemistry  to  bear,  which  aided  me  greatly  in 
the  better  application  of  tinctorial  matter  by 
chemical  agencies.  At  first  greys  of  various 
kinds  were  mastered,  then  a series  of  brown 
shades,  and  after  some  years  of  perseverance, 
reds,  blues,  greens,  but  not  of  very  brilliant 
tones,  succeeded,  leaving  for  after  years  the 
solution  of  problems  for  producing  good  yellows, 
pale  shades  of  blues,  reds,  and  tertiary  hues. 
It  is  singular  that  black  and  white  were,  and 
yet  are,  the  most  difficult  colours  to  dye  ; I say 
colours  from  a dyer’s  point  of  view,  because 
both  black  and  white  are  colours  in  that  sense, 
and  require  the  application  of  tinctorial  matter, 
blue,  yellow,  and  red,  but  in  greatly  diversified 
proportions,  to  produce  them. 

My  results  up  to  1870  were  exhibited  at  the 
International  Exhibition  at  South  Kensington, 
in  that  year,  and  appear  to  have  attracted  the 
attention  of  the  India-office. 

The  reason  that  the  dyeing  of  black  is  difficult 
arises  from  two  causes  ; the  first,  the  well- 
nigh  impervious  nature  of  the  fibrillse,  and 
their  consequent  impenetrability  to  the  absorp- 
tion of  ordinary  tinctorial  and  chemical 
agencies  ; secondly,  the  flatness  of  the  fibre. 
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which  causes  the  light  to  be  reflected  at  differ- 
ent angles  to  that  of  the  round  fibre  of  the  silk 
of  commerce.  This  difference  of  structure 
causes  the  natural  brilliance  of  tussur  silk  to 
be  seen  in  scintillations  instead  of  being  evenly 
diffused  over  its  surface,  and  the  silk,  however 
well  dyed  in  black,  has  a speckled,  shiny 


appearance,  as  you  see  it  in  this  hank  and  in 
the  drawing,  but  this  convoluted  or  partially 
spiral  narrow  tape  of  shining  tin-tape,  and  this 
cylindrical  rod  of  the  same  material,  will  better 
illustrate  my  meaning  and  more  clearly  show 
the  difference. 

That  tussur  silk  should  be  more  difficult  to 


Figs.  17  and  18. 


dye  than  mulberry  silk  may  well  be  inferred, 
from  the  difference  in  degree  of  solubility  of 
the  two  silks.  A neutral  solution  of  chloride 
of  zinc,  gently  heated,  dissolves  mulberry 
silk  instantly,  whilst  it  only  dissolves  tussur 
silk  slowly.  In  a cold  solution,  I found  it  took 
three  days  to  dissolve  mulberry  silk,  but,  with 
tussur  silk,  a fortnight’s  immersion  produced 
no  effect. 

The  natural  lustre  or  brilliancy  of  tussur  silk 
is  quite  as  great  as  that  of  ordinary  silk,  if  not 
greater ; but,  owing  to  its  peculiar  structure, 
the  effect  of  an  equal  diffusion  of  reflection  is 
not  possible. 

These  peculiar  scintillations  are  not  so  easily 
seen  in  coloured  tussur  silk  as  in  black.  In 
pale  colours,  it  is  hardly  distinguishable  : the 
darker  the  shade,  the  more  observable  are  its 
peculiar  scintillations,  because,  at  the  points 
of  reflection — that  is,  where  they  are  at  an 
angle  of  incidence  with  the  eye,  from  the  source 
of  the  light — a white  point  or  surface  appears, 
which,  in  contrast  with  blackness  or  a depth  of 
colour,  becomes  a more  noticeable  feature. 
Manufacturers  have  yet  to  learn  that  the 
peculiar  effect  caused  by  this  structural  differ- 
ence is  really  part  and  parcel  of  the  natural 
property  of  the  silk,  and  it  ought  to  be  con- 
sidered, and  even  welcomed,  as  such.  There  is 
this  charm  in  it,  that  monotony  of  structural 
regularity  is  broken  up  and  varied. 

As  soon  as  I had  overcome  the  difficulties  of 
dyeing  this  silk  in  the  ordinary  colours  of  that 
period — for  it  was  before  the  general  adoption 
or  introduction  of  aniline  dyes — I had  the 
honour  to  receive  a communication  from  the 
India-office,  in  which  it  was  stated  that  the 
Marquis  of  Salisbury — then  Secretary  of  State 
for  India — would  be  glad  to  know  if  I would 
consent  to  teach  the  natives  of  India  how  to 
dye  this  silk,  which  was  both  largely  used 
there,  as  well  as  largely  exported,  in  a native- 


woven  cloth,  called  tussore  or  tussah,  in  pieces 
of  10  yards  long. 

These  cloths  were  worn  by  the  native  women 
in  India  in  the  undyed  state,  and  by  English 
and  French  women,  chiefly  for  sea-side  dresses, 
also  in  an  undyed  state.  I have  such  an  ex- 
ample here.  I saw  many  of  them  being  woven 
in  cottage  looms  in  and  around  Berhampur, 
in  Bengal. 

Difficult  as  it  was  then  to  dye  tussur  silk  in 
the  skein,  it  was  tenfold  more  difficult  to  dye 
it  in  the  piece.  Here  is  the  best  specimen  I 
could  find  in  India  of  native  piece-dyeing. 

I replied  to  Lord  Salisbury’s  request  by  plac- 
ing my  services  at  his  Lordship’s  disposal,  stat- 
ing that,  as  India  was  so  rich  in  vegetable  tincto- 
rial products,  I should  advise  the  natives  being 
taught  to  use  them  in  preference  to  European 
dyes,  especially  as  the  very  feeble  and  garish 
aniline  dyes  were  rapidly  displacing  the  old- 
fashioned  and  more  stable  ones.  Instructions 
were  at  once  issued  to  India  for  all  the  known 
dyestuffs  to  be  collected,  and  in  course  of  time 
such  a collection  was  sent  to  me  to  examine 
and  report  upon,  as  to  more  than  tax  the  space 
at  my  disposal  to  store  them.  It  was  a most 
valuable  collection,  and  it  took  me,  with  an 
assistant,  more  than  seven  years  to  examine 
them.  The  result  of  that  examination  is  be- 
fore you  in  this  Blue-book  of  eighty-two  pages, 
entitled,  “The  Dyes  and  Tans  of  India,”  and 
in  these  30  sheets  of  samples  of  woven  silk, 
wool,  cotton,  and  tussur  silk.  The  whole  col- 
lection consists  of  360  sheets,  containing  about 
3,500  dyed  samples,  illustrating  the  tinctorial 
results  of  181  kinds  of  Indian  dye-stuffs,  which 
show  the  tinctorial  properties  of  all  the  dyes 
commonly  used  in  India.  Since  that  time,  a 
number  of  others  have  been  reported,  and  it 
would  be  well  if  they  were  sent  over  for  ex- 
amination, so  as  to  make  the  whole  book 
complete. 
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In  parenthesis,  I feel  bound  to  mention  that 
a work  of  this  laborious  and  valuable  nature 
has,  as  far  as  my  experience  goes,  never  had 
such  scant  treatment  at  the  hands  of  the 
Government  of  any  country.  My  book,  as  far 
any  usefulness  it  possesses  either  to  India  or 
to  Europe,  is  a dead  letter,  and  it  had  been 
more  economical  never  to  have  published  it. 
It,  so  far,  has  been  love’s  labour  lost. 

The  method  of  publishing  it  was  of  the  most 
parsimonious  kind,  entirely  counteracting  its 
usefulness.  In  vain  I urged  that  it  ought  to 
be  published  in  England,  and  to  have  the 
methods  by  which  I succeeded  in  obtaining 
the  beautiful  colours  you  see  here  inserted  in 
the  book,  and,  what  is  quite  as  necessary,  to 
have  pasted  in  the  book  small  patterns  of 
these  coloured  results,  either  the  dried 
samples  themselves  or  by  chromo  - litho- 
graphy, obtained  as  they  were  by  a 
more  scientific  application  of  mordants  than 
those  known  to,  or  practised  by,  natives  of 
India.  When  I went  to  India  at  the  request  of 
the  Government  in  1885,  and  showed  my  results, 
with  their  own  dyes,  to  the  native  dyers,  they 
were  immensely  surprised,  and  doubts  were  ex- 
pressed as  to  the  possibility  of  obtaining  such 
excellent  results  with  their  plant  dyes,  but 
when  I told  them  of  the  impure  states  of  their 
sagi-matti , alum  and  proto-sulphate  of  iron, 
almost  their  only  mordants,  as  compared  with 
the  purer  European  salts,  and  also  with  a much 
larger  range  of  metallic  salts,  which  could  be 
used  with  much  better  effect  as  occasion  and 
colour  required,  they  were  convinced  that, 
good  as  their  dyeing,  and  especially  print- 
ing, was,  it  was  capable  of  great  improve- 
ments. At  Saharanpur,  as  Dr.  Duthie,  the 
curator  of  the  Botanic  Gardens  there,  will 
remember,  if  he  should  be  present  to 
hear  me,  I went  the  round  of  the  dyers’  and 
printers’  with  him,  and  each  set  of  men,  three 
or  four  in  each  dye-shop,  in  succession  followed 
the  rest,  and,  after  I had  seen  everything  I 
desired  they  sat  down,  at  least,  50  or  60  of 
them,  in  a circle,  with  Dr.  Duthie  and  myself 
in  the  centre,  to  examine  the  specimens  I had 
brought  with  me.  The  spokesman,  an  old 
grey-haired  Hindoo  with  dyed  turban  and 
white  waistbelt,  rose  and  said  in  Hindoo, 
“We  have  told  Sahib  all  he  asked  us  about 
our  methods,  will  he  answer  any  questions  we 
would  like  to  ask  him?”  I replied  I should 
be  delighted  to  do  so,  and  for  half  an  hour  I 
was  subjected  to  a cross  fire  of  interrogations, 
such  as  only  experts  in  the  tinctorial  art  could 
ask,  and  which  I freely  answered.  After 


passing  my  patterns  round  for  some  time,  the 
old  Hindoo  rose  and  asked  Dr.  Duthie  to 
state,  that  if  Sahib  would  come  to  Saharunpur 
and  establish  a dye  and  print  works  on  the 
English  system,  that  both  masters  and  men 
would  willingly  come  and  work  for  him.  That 
was  certainly  a very  encouraging,  flattering, 
and  striking  episode  in  my  interesting  study  of 
Indian  dyeing  and  printing  in  India.  Since 
that  time,  for  all  art  work,  I have  chiefly  used 
Indian  dyes,  from  which  I succeed  in  obtaining 
results  in  tone  and  permanence  absolutely  im- 
possible with  any  artificial  dyes,  good  as  some 
of  them  are,  and  if  the  Government  had 
followed  up  my  arduous  work  for  them  in  a 
prompt  and  thorough  way,  I am  sure  Europe 
would  now  have  been  doing  a large  business 
in  dyes  with  India  for  all  their  bon  teint  pur- 
poses, and  the  Indian  dyers  themselves 
would  have  been  able  to  make  themselves 
acquainted  with  superior  methods  at  present 
unknown  to  them.  The  way  in  which  indigo, 
for  example,  still  asserts  itself  is  a sufficient 
proof. 

But  it  is  not  too  late.  As  taste  improves, 
the  weaker  dyes  are  more  disliked,  and  I would 
from  this  place  urge  the  Government  of  India 
to  make  the  work,  so  successfully  begun  by 
Lord  Salisbury,  complete.  The  Hindoo  and 
Mahomedan  dyers  still  remain  untaught  in  the 
application  of  chemical  science  to  their  art, 
and  the  European  dyers  remain  unaware  of  the 
excellencies  of  scores  of,  to  them,  unknown 
Indian  dyes. 

Bengal  Sericulture. 

I will  now  turn  to  other  interesting  episodes 
of  my  Indian  investigations.  On  arriving  at 
Bombay,  I received  a message  from  Sir  E.  C. 
Buck,  Secretary  of  Revenue  and  Agriculture, 
to  proceed  at  once  to  Calcutta,  where  I re- 
ceived his  instructions  to  visit  the  Bengal  seri- 
cultural  districts,  where  the  Bengal  silk  of 
commerce  is  produced,  the  silk  of  the  Bom - 
byx  fortunatus  and  Bombyx  crcesi,  and  to 
report  upon  the  causes  of  their  depressed  con- 
dition and  diminished  output.  I first  went  to 
the  districts  of  Rajshaye,  in  which  Surdah  is 
situated,  and  then  on  to  Berhampur. 

I took  with  me  this  Italian  tavelette  (Fig. 
19),  which  I found  in  Italy  to  be  producing  the 
best  reeled  silk,  and  explained  its  use  prac- 
tically in  several  filatures.  Fig.  19  (p.  619)  is  a 
drawing  of  it. 

I returned  to  Calcutta,  and  read  a report, 
since  published  by  the  Department  of  Revenue 
and  Agriculture,  before  an  important  meeting 
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of  gentlemen  interested  in  the  subject,  and 
presided  over  by  Sir  E.  C.  Buck. 

I found  in  some  filatures  very  defective  reel- 
ing, in  all  possibilities  of  improvement,  but 
in  the  native-reeling  villages  the  reeling 


Fig.  19. 


A . — An  iron  stand 
12  inches  high. 


B.  — Cocoon  and 
its  thread  placed  so 
as  to  show  the  posi- 
tion of  the  silk  on 
the  instrument. 


O — Filiere.  a por- 
celain disc,  pierced 
in  the  centre,  and 
concave  on  the 
lower  side-  The 
threads  of  four  or 
more  cocoons  pass 
through  it  and 
form  a compound 
thread  * of  “ raw- 
silk.” 


D.— Croissure  or 
crossing  of  the  raw 
silk  thread  six  or 
more  times  round 
itself.  The  object 
of  this  is  to 
straighten  and  re- 
move kinks,  loops, 
and  irregularities 
in  the  thread. 


E E. — Pulleys,  the 
drums  of  which  an* 
formed  of  thin  glass 
rods. 


F F.  — Porcelain 
eyelets  or  guiders 
attached  to  a brass 
frame  which  also 
supports  the 
pulleys. 


Italian  System  of  Reeling  Cocoons. 

Tavelette  Keller  ; sometimes,  but  erroneously,  attributed 
Consono. 


was  wretchedly  bad.  In  the  cocoon-rearing 
villages  I found  much  preventible  disease. 
Generally  about  60  per  cent,  of  the  worms 
died  from  pebrine  and  other  diseases.  Let 


me  draw  a comparison  between  this  rude 
and  imperfect  native  system  of  reeling  tussur 
cocoons  and  the  European  one.  It  will 
be  easy  to  point  out  the  superiority  of  the 
Italian  method  in  two  ways — first,  the  opera- 
tion termed  the  croisette  in  France,  is  better 
done  with  the  tavelette  than  by  rubbing 
with  the  palm  of  the  hand ; the  croisure 
effected  by  the  hand  is  no  croisure  at  all — 
merely  a rolling  of  the  individual  fibres  to- 
gether. The  operation  of  croisette  effects  the 
laying  together  into  one  compact  thread  the 
threads  of  two  or  more  cocoons  (usually  from 
four  to  six),  and  in  drawing  off  the  pairs  of 
individual  cocoon  threads  or  baves  in  a con- 
tinuous and  stretched-out  manner  so  as  to 
prevent,  as  far  as  possible,  what  the  French 
call  duvet , or  thread  irregularities. 

The  silkworm,  by  moving  its  head  from  one 
side  to  the  other,  deposits  its  double  thread  in 
loops,  as  at  a,  see  Fig.  20  (p.  620). 

At  the  points  of  contact,  the  gum  adheres 
more  firmly  than  it  does  laterally,  conse- 
quently, in  the  reeling,  the  bave — that  is,  the 
double  parallel  fibres — frequently  come  off  in 
loops,  as  at  b,  Fig.  20. 

In  Fig.  21  (p.  620)  is  given  the  appearance 
of  duvet  upon  a thread  of  raw  silk  composed 
of  four  cocoons  reeled  together. 

Fig.  21  (p.  620)  is  the  microscopical  appear- 
ance of  an  aggravated  form  of  duvet , in  which 
a series  of  layerlet  of  loops  have  come  off 
together,  and  which,  having  passed  both 
Jiliere  and  croisure  without  being  reduced, 
have  resolved  themselves  into  a tangle  which 
constitutes  what  is  known  as  “ knibbiness  ” in 
the  raw  silk. 

In  native  reeling  it  is  much  worse,  and 
much  more  frequent.  In  the  Bengal  cocoon 
this  defect  is  much  aggravated  from  two 
causes — first,  by  the  greater  amount  of  gum 
or  gres  which  the  worm  exudes  to  cover  its 
silken  thread  than  in  those  of  the  Italian, 
French,  Chinese,  and  Japanese  worms ; second, 
from  the  Bengal  cocoon  being  smaller  and 
softer  than  those  countries  just  mentioned, 
smallness  increases  the  difficulty  of  reeling, 
especially  towards  the  inner  end  of  the  cocoon. 

In  the  Italian  cocoons  the  chrysalis  is  larger 
than  the  Bengal  ones,  and  helps  by  its  greater 
weight  to  prevent  the  cocoon  from  being  drawn 
out  of  the  water  in  which  it  floats  whilst  being 
reeled. 

Often  for  want  of  care  whole  layers  come  off 
at  once,  and  form  what  are  called  “ knibs,” 
“ foul,”  “ slubs.”  This  is  particularly  notice, 
able  in  village  native  reeling  where  irregu- 
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larities  of  thread  predominate,  portions  of  the 
cocoons  being  drawn  off  in  positive  lumps. 

The  croisure  materially  helps  to  pull  out  the 
loops  by  running  the  threads  round  the  pulleys 
at  a considerable  tension,  and  then  by  crossing 
them  several  times  round  each  other  as  shown 
at  a,  Fig.  20.  The  threads  plane  against  each 
other  and  the  duvet  is  reduced.  Duvet 
occurs  in  the  best  reeled  Italian  and  French 
raw  silks,  but  to  such  an  extremely  limited  ex- 


tent in  the  higher  or  better  reeled  qualities  as 
to  be  almost  invisible. 

I did  not  meet  with  any  one  in  Italy,  when 
studying  this  defect,  who  could  explain  its  true 
nature  or  cause,  and  I pointed  out  under  the 
microscope  that  it  was  simply  unresolved  loops, 
which  in  all  good  reeling  must  be  pulled  out  to 
form  a straight  even  thread.  This,  the  Italians 
think,  is  best  done  by  the  Tavelette  Keller. 
(See  F ig.  19,  p.  619.) 


Fig.  20. 


Fig.  21. 


Our  Indian  sisters  could  thus  substitute  a 
more  cleanly  and  less  toilsome  method  for 
their  own,  which  to  us  seems  burdensome  and 
indelicate,  requiringthem  to  sit  the  live  long  day 
upon  the  clay  floor  much  exposed.  Several  of 
the  old  women  reelers  at  Futwah  were  much 
bent  and  very  rheumatic  by  their  many  years 
of  toil  in  a constrained  position  upon  a cold 
floor. 

The  Figures  23,  24,  and  25  (p.  621),  show  a 
microscopic  representation  of  defect  and  cure 
of  duvet.  They  accompany  a pamphlet  issued 
by  the  Chantier  de  la  Buire  Compagnie, 


Fig.  22. 


machinists  of  Lyons,  descriptive  of  a new 
automatic  cocoon-reeling  machine,  which  they 
allege  obviates  skilled  labour. 


There  were  also  other  difficulties  fully  men- 
tioned in  my  report,  all  of  which  could  be 
easily  ameliorated  by  an  Imperial  bacteriologi- 
cal and  educational  effort,  similar  to  that  in 
France  and  Italy,  and  which  I strenuously 
urged.  A station  has  since  been  established 
at  Berhampur,  and  is  directed  by  Mr. 
Nityal  Gopal  Mukharji,  who  was  first  sent 
to  the  Government  Sericicultural  establish- 
ment of  Montpelier  and  Padua,  after  having 
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studied  the  treatment  of  the  various  silkworm 
diseases  at  Paris  under  M.  Pasteur. 

Much  improvement  in  reeling  has  been 
recently  effected,  and  Bengal  silk  finds  more 


favour  in  Europe  on  that  account,  and  it  has 
now  a value  of  upwards  of  3s.  per  lb.  over 
the  price  obtained  for  it  at  the  time  of  my 
visit. 


Fig.  23. 


Fig.  24. 


Reeled  by  an  Apprentice  by  Hand,  System  Chambon. 

(Magnified  50  diameters.  A & B,  duvet.) 

Fig.  25. 


Reeled  Mechanically,  New  System.  ( Camel.) 

(Magnified  70  diameters.) 


Manbhum  Tussur-culture.— 

The  Santals. 

I was  then  despatched  by  the  same  autho- 
rity to  Manbhum,  in  central  Bengal,  to  report 
on  the  capability  of  the  Santal  people  and 
district  to  increase  their  output  of  tussur  silk, 
which  was  at  that  time  in  vastly  increased 
demand. 

I stopped  at  a jungle  station  called  Jamtara. 
Here  the  Rev.  A.  Campbell,  a missionary,  met 
me  with  twelve  of  his  Santal  people.  We 
journeyed  five  hours  into  the  interior,  to  his 
bungalow  at  Pokhuria,  in  Govindpur,  a sub- 
division of  Manbhum  district,  not  far  from 
which  is  the  celebrated  and  sacred  mountain, 
Pareshneth,  4,460  feet  high. 

I found  myself  now  far  away  from  all  Hindoo 
and  Mahommedan  civilisation,  amongst  a tribe 
of  demon  - worshipping  Santals,  who  live  in 


alternating  villages  with  the  Kohls,  both 
peoples  being  tribal  aborigines. 

The  day  after  my  arrival,  I was  led  into  the 
jungle  by  Mr.  Campbell,  who  had  previously 
shown  me,  for  the  first  time,  two  beautiful  full- 
grown  tussur  silkworms,  feeding  on  a tree  in  his 
garden.  The  tree  was  a young  Terminalia 
tomentosa , one  of  a number  which  he  had 
some  time  before  planted,  in  order  that  he 
might  study  the  cultivation  of  the  tussur-worm 
for  silk-producing  purposes,  and  to  instruct 
the  natives. 

They  are  both  preserved  in  spirit,  in  this 
bottle  ; but  they  have  lost  somewhat  of  their 
size,  and  also  their  beautiful  colour.  But  both 
colour  and  size  are  well-illustrated  in  the 
enlarged  drawing  on  the  screen,  and  in  that 
showing  its  natural  size.  I had  never  before 
seen  such  a beautiful  living  object,  and  I felt 
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Fig.  26. 


quite  repaid  for  all  the  attention  I had  given 
to  tussur  silk  (Fig.  27,  p.  623). 

Deep  in  the  jungle,  I was  brought  to  the 
last  season’s  tussur  breeding-station,  and,  in 
an  acre  of  forest,  a most  desolating  appearance 
I beheld. 

Most  of  the  trees  were  Terminalia , of  two 
species,  and  Shorea  robusta.  They  presented 
that  bare  and  shaggy  appearance  which  can 
be  imagined  when  all  the  leaves  are  stripped 
off,  and  all  the  smaller  branches  lopped. 

The  leaves  had  been  devoured  by  the  tussur 
caterpillars.  After  this  feeding-stage  of  their 
existence,  they  began  their  cocoon  construc- 


tion, by  first  attaching  to  the  twigs  the  pedicles 
on  which  they  formed  their  cocoons.  When 
the  gathering  time  came,  the  Santals,  instead 
of  cutting  the  pedicle,  and  allowing  the  cocoon 
to  drop,  cut  off  the  twig,  cocoon  and  all,  with 
hooked  knives  and  long  sticks.  This  caused 
the  trees  to  die  ; and  Mr.  Campbell  said  he  had 
failed  to  dissuade  them  from  this  absurd  prac- 
tice, because  of  their  love  and  determina- 
tion to  claim  uninterfered-with  forest  rights. 
He  asked  me  to  address  them  on  the  subject, 
and  the  next  day  they  invited  me  to  join  their 
hunt,  and  to  see  them  armed  with  bow  and 
arrow,  and  accompanied  with  four  bamboo 
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fifes  and  two  tom-tom  drums.  We  came  across 
several  dead  patches  of  trees,  the  wreck  of  pre- 
vious years  of  tussur  culture.  In  one  of  them 
I stopped,  and  made  an  earnest  appeal  to  them 
— about  50  in  number — not  to  kill  the  trees, 
but  to  lop  off  only  the  cocoons  ; and  on  my 
telling  the  fable  of  the  goose  and  the  golden 
egg,  solemnly  translated  into  their  Santal 


Fig.  27. 


Larva  of  Anther^ea  Mylitta,  or  Tussur 
Silkworm. 


tongue  by  Mr.  Campbell,  they  were  so  im- 
pressed that  they  promised  me  that  my  wishes 
should  be  complied  with  in  future.  But  my 
object  in  mentioning  this  is  to  point  out 
the  immense  area  of  jungle  forest  in  which 
grow  the  trees  whose  leaves  form  the  best  food 
for  the  worms.  As  far  as  the  eye  could  reach 
from  any  rising  ground,  and  for  hundreds  of 
square  miles,  there  lay  a forest  in  which  it 
seemed  any  quantity  of  the  tussur  of  the  future 


might  be  cultivated,  and  I think  it  is  worthy 
of  the  attention  of  the  Government  of  India  to 
encourage  in  every  way  a greatly  increased 
production,  and  not  to  be  behind  China  in 
this  respect,  remembering  that  it  has  once 
happened,  when  I showed  how  tussur  silk 
could  be  utilised,  that  such  a demand  sprang 
up  as  was  chiefly  met  by  the  greater  quickness 
of  the  Chinese. 

Practically  speaking,  over  the  greater  part 
of  India,  tussur  silk  might  be  cultivated,  and 
there  is  vastly  more  area  for  such  a purpose 
than  there  is  there  for  growing  cotton,  as  may  be 
seen  from  the  shaded  parts  of  the  map  (Eig. 
28,  p.  624),  where,  I have  been  informed,  the 
tussur  moth,  in  greater  or  less  abundance,  is 
to  be  found  (Rajpootana  is  not  shaded,  because 
I had  no  reliable  information  about  that  part  of 
India).  I shall,  by  and  by,  add  force  to  these  re- 
marks by  showing  you  how  enormously  the  con- 
sumption of  tussur  silk  has  increased  in  Europe 
since  1878,  the  Paris  Exhibition  year,  and 
consequently  what  an  increased  demand  pre- 
sents itself  for  India  to  supply.  It  has  been  a 
disappointment  to  me  to  see  India,  for  whom 
only  I was  so  anxiously  working,  so  lethargic 
during  such  yearly  increasing  requirements, 
and  allowing  China  to  send  in  the  lion’s  share 
of  supply.  As  we  often  find  in  the  English 
character,  so  I found  in  the  Anglo-Indians,  a 
greater  readiness  to  find  objections  than 
means,  and  to  this  must  be  added  the  lethargy 
of  the  natives,  and  so  India  has  missed  an 
initial  opportunity,  which  I hope  the  now 
greatly  increased  and  secured  state  of  European 
consumption  will  prompt  her  to  secure  for  the 
future. 

This  is  not  the  occasion  to  speak  much  of 
the  Santals.  I could  easily  fill  a volume  with 
an  account  of  my  most  interesting  and  charm- 
ing visit  to  these  people,  but  I may  be 
pardoned,  if  only  to  relieve  the  monotony  of  a 
dry  address  on  silk,  to  give  a brief  outline  of 
what  I learned  about  them  from  Mr.  Campbell 
and  from  my  own  observations,  and  of  their 
beautiful  country  ; and,  besides,  I have  a pur- 
pose in  doing  so  which  is  strictly  related  to  the 
question  of  tussur  culture. 

The  Santals  are  a people  whose  mountain 
home  originally  was  in  the  Himalayas.  They 
now  inhabit  the  western  frontier  of  Bengal, 
almost  from  the  sea  to  the  hills  of  Bhagulpore, 
on  an  extent  of  country  of  about  400  miles 
long  by  100  miles  broad,  or  about  40,000 
square  miles. 

In  the  more  westerly  parts  of  this  large 
tract  they  are  the  only  population,  altogether 
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Fig.  28. 


they  are  about  1,500,000  in  number.  They  are 
children  of  the  forest,  speaking  one  language, 
the  Santal  language.  They  have  no  written 
language,  but  my  friend  the  Rev.  G.  Camp- 
bell, gave  me  little  books  in  which  their  lan- 
guage has,  by  various  missionaries,  been  con- 
densed and  printed,  containing  hymns  which 
I had  the  pleasure  of  hearing  sung,  or  rather 
chanted,  to  their  native  Gregorian-like  strains, 
by  the  Pokhuria  Santal  maidens  who  assembled 
in  Mr.  Campbell’s  bungalow,  that  I might  hear 
them. 

As  a resemblance  in  language  I will  just 
mention  one  word,  “man,”  which,  primarily. 


signifies  a thinking  animal,  and  has  in  Sans- 
krit “man,”  to  understand;  “ manu,”  the 
the  first  man;  and“manava,”  man  in  general; 
whilst  the  Santals  have  “ man-ete,”  to  think- 
“ man-e  ” the  soul ; and  “ maniko,”  the  first 
man;  with  “ man-o-i,”  in  general;  and 
“ man-jaman,  born  of  man. 

The  Santal  is  very  well  proportioned,  his 
height  is  about  5 feet  7 inches,  weight  about 
8 stone,  strong,  very  hardy,  round-headed  and 
round-faced,  with  a pleasant  expression  ; the 
women  especially  clothed  but  very  scantily, 
not  too  little,  not  too  much,  garments  in  such 
a hot  country  being  an  encumbrance. 
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Santal  Customs. 

They  have  all  the  same  customs ; they  are 
of  one  race  of  seven  tribes,  a division  derived 
from  their  belief  in  the  seven  children  who 
were  the  progeny  of  their  first  and  common 
parent-ancestors.  They  have  all  the  same 
religious  customs,  but  it  is  religion  minus 
a beneficent  god.  The  Santal  can  only  believe 
in  a supreme  being  whose  object  is  to  harm 
him — a religion  of  terror,  and  a praying  against 
evil,  and  not  a praying  for  good.  The  effect  of 
the  missionary,  when  explaining  the  attributes 
of  the  Deity,  is  to  make  them  fear  still  further, 
and  to  exclaim,  “ and  what  if  he  should  eat 
us.”  They  believe  in  evil  spirits,  and  in  many 
rites  and  ceremonies  to  propitiate  them,  each 
family  having  its  own  deity,  and  unknown  to 
other  families  ; the  knowledge  of  the  family 
god  is  transmitted  from  generation  to  genera- 
tion by  the  death-bed  communication  of  the 
father  to  the  eldest  son,  and  it  is  a representa- 
tion of  the  secret  spirit  and  principle  of  evil 
which  has  an  unseen  but  ever  present  embodi- 
ment in  each  house. 

Besides,  their  family  religion  includes  the 
worship  of  the  ghosts  of  their  relatives  and  an- 
cestors, which  require  pacification  in  order  to 
prevent  them  being  hurtful  to  the  family,  by 
inflicting  sickness  or  other  domestic  and  agri- 
cultural troubles. 

I have  seen  their  clay  altars,  and  their  sacred 
groves  where  they  go  to  rate  and  blame  their 
ancestors,  with  violent  gestures  striking  the 
altar  on  the  loss  of  a cow  or  other  trouble. 

They  have  in  every  village  a sacred  grove, 
consisting  of  about  a dozen  large  Sal  or  Shorea 
robusta  trees  (a  favourite  food  of  the  tussur 
worm)  and  seven  stones,  some  marked  red. 
They  believe  the  grove  is  the  resort  of  their 
deified  spirits  and  ancestral  ghosts,  and  there 
they  celebrate  their  rites  and  festivities  in 
joyous  dancing,  or  appeasing  sacrifices  to 
the  demon  and  evil  spirits  whose  malignance 
they  are  for  ever  fearing,  and  against  which 
they  are  ever  supplicating,  and,  as  has  been 
aptly  summarized,  they  know  no  god  who  will 
reward  the  good,  but  a host  of  demons  are 
ever  at  hand  to  punish  the  wicked,  to  scatter 
and  to  spread  murrain  among  the  cattle,  to 
blight  the  crops,  and  only  to  be  bribed  by 
animal  suffering,  and  by  a frequent  outpouring 
of  blood  in  sacrificial  rites. 

I asked  my  missionary  friend,  if  this  religion 
was  such  a deeply-rooted  one,  and  so  opposed 
to  our  ideas,  how  he  managed  to  make  Chris- 
tian converts.  He  said  it  was  next  to  im- 
possible to  do  so  ; but  his  influence  with  them, 
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as  I had  daily  opportunities  of  observing,  was 
immense.  It  was  more  of  a fatherly  and 
friendly  kind  than  that  of  a change  of  belief ; 
a possible  grafting  of  the  new  upon  the  old, 
requiring,  perhaps,  ages  for  its  consummation. 
In  a dozen  years  of  devoted  missionary  work 
he  had  made  but  few  Christians,  and  those 
chiefly  of  his  own  entourage , yet  he  was  all 
but  worshipped,  and  I never  saw  such  devotion 
to  any  one  man.  He  told  me  he  frequently 
camped  out  amongst  the  varions  tribes  in 
turns,  and  often  preached  to  upwards  of  a 
thousand  people,  young  and  old,  of  both  sexes, 
who  flocked  from  far  and  near  to  hear  the 
great  father,  who  was  their  trusted  friend,  both 
against  the  rapacity  of  the  Hindoo,  whom  they 
both  feared  and  hated,  and  in  their  troubles 
and  disputes  of  all  kinds,  as  well  as  being 
their  great  “ medicine.” 

The  Santal  youths  marry  at  about  sixteen, 
and  the  maidens  at  about  fifteen  ; and,  as  Dr. 
Hunter  states,  a leaf  hut,  with  a few  earthen 
and  brazen  pots,  is  all  the  establishment  a 
Santal  young  lady  expects.  The  houses  in  their 
villages  were  of  clay  or  bamboo  with  a sloping 
roof,  in  contrast  with  the  houses  in  the  Kohl 
villages,  whose  houses  had  flat  roofs. 

The  Santal  maiden  sometimes  claims  her 
right  of  choosing  her  lover.  To  do  so,  she 
takes  a dish  of  prepared  rice,  and  he  is  done 
for ; he  must  eat  it,  and  is  bound  to  marry  her. 
The  marriage  takes  place  in  the  market  before 
witnesses,  when  he  dabs  her  forehead  with 
red  paint. 

To  me  the  Santals  were  very  kind  and  con- 
siderate. They  carried  me  on  their  bare 
shoulders  across  rivers  ; showed  me  how  to 
use  their  bow  and  arrow,  their  only  weapon. 
The  young  women  sang  to  me ; both  young 
and  old  men  showed  their  powers  in  aiming 
their  arrows  at  a fixed  mark  ; in  other  games  ; 
and  in  hunting  in  dense  jungle,  using  arrows 
pointed  with  sharp  spear-heads  of  native  steel 
for  large  game,  and  a wooden  button  at 
the  arrow  end  for  birds,  which  they  can  hit 
flying.  It  was  a highly -privileged  and  never- 
to-be-forgotten  experience.  One  of  the  oldest 
men,  after  giving  me  a proof  of  the  accuracy 
of  his  aim,  pressed  upon  me  the  acceptance  of 
a lasting  memento  in  the  shape  of  his  beloved 
bamboo  bow  and  arrow,  which  I have  brought 
as  one  of  the  illustrations  to  my  paper.  The 
bowstring  is  also  bamboo  (Fig.  29,  p.  626). 

But  most  wonderful  of  all  is  their  account  of 
the  origin  of  the  world  and  mankind,  and  in 
their  traditional  beliefs  in  these  respects.  They 
bear  great  resemblance  to  the  Mosaic  record 
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in  several  particulars,  analogous  to  the  crea- 
tion, the  deluge,  the  first  human  pair,  their 
first  being  clothed,  propagation  of  children, 
the  dispersion  ; the  formation  of  the  earth  by  its 
being  raised  up  above  the  sea  (which  was  of  old 
universal)  at  the  command  of  the  Great  Lord 
Marang  Burn,  who  called  a tortoise  to  lift  up 
the  earth,  and  when  he  had  done  so  the  Great 
Lord  found  it  not  to  be  solid  enough,  and  com- 
manded the  tortoise  to  sow  the  seeds  of  grass 
to  let  the  roots  first  take  hold. 

Their  household  god  is  the  Great  Mountain, 


which  represents  a life-sustaining  providence, 
to  which  they  offer  sacrifices  of  blood.  Their 
priests  worship  the  brother  and  sister  who 
were  the  first  man  and  the  first  woman  of  the 
Great  Mountain,  and  sacrifice  to  them  white 
goats  and  fowls  on  the  banks  of  the  Damooda, 
or  with  a red  flower  or  red  fruit,  typifying  thus 
a blood  sacrifice. 

Sir  William  Hunter  relates  a modified  ver- 
sion of  the  tradition,  which  varies  in  different 
parts  of  the  Santal  country.* 

The  Great  Mountain  stood  alone  among  the 


Fig.  29. 


waters  and  talked  to  himself  in  solemn  soli- 
tude. He  saw  that  birds  moved  upon  the  face  of 
the  waters,  and  he  put  them  on  a water-lily  in 
the  midst  of  the  waves  and  let  them  rest  there. 
The  huge  prawns  were  created,  and  the  prawns 
raised  rocks  from  under  the  waters,  and  like- 
wise the  water-lily,  the  rocks  afterwards  be- 
came covered  with  all  manner  of  creeping 
things,  and  the  Great  Mountain  said,  “ Let 
the  creeping  things  cover  the  earth  ” and  they 
covered  it.  Then  the  Great  Lord  commanded 
the  Great  Mountain  to  sow  grass,  and  when 
the  grass  grew  up  the  first  man  and  woman 
arose  from  two  duck  eggs  that  had  been  laid 
upon  the  water-lily.  Then  the  Great  Lord 
asked  the  Great  Mountain,  “ What  are  these  ? ” 
and  the  Great  Mountain  answered,  “ They  are 
man  and  woman.  Since  they  are  born  let  them 
stay.” 

The  Great  Lord  saw  they  were  naked,  and  he 
commanded  the  Great  Mountain  to  clothe 
them,  and  he  clothed  them.  Then  the  Great 
Mountain  said,  “ The  land  is,  and  the  man  is, 
and  the  woman  is,  but  what  if  the  man  and 
woman  should  die  out  of  the  land.  Let  them 
have  children,  and  they  had  seven.” 

The  tradition  of  these  people,  from  which 
their  present  seven  tribes  spring,  rather  mixes 
up  the  creation  with  the  deluge,  and,  probably, 
begins  with  the  deluge  and  subsidence  of  the 
waters,  or,  rather,  as  Sir  William  Hunter  puts 
it,  the  Santal  legend  describes  rather  the  sub- 
sidence of  waters  than  a creation. 

Their  river  Damooda,  of  which  the  Barak  - 


har,  which  I crossed,  being  carried  over  its 
dangerous  sifting  sands  on  the  bare  backs  of 
three  Santals,  is  the  main  tributary.  It  is  held 
in  veneration  by  the  Santals,  who  make  an 
annual  pilgrimage  to  its  banks,  to  consult  the 
prophets  and  diviners,  and  to  commemorate 
their  forefathers,  by  a ceremony,  which  they 
call  the  purifying  for  the  dead.  Sir  W.  Hunter 
relates  that,  however  remote  the  jungle  in 
which  a Santal  may  die,  his  nearest  kinsman 
carries  a little  relic  of  the  deceased  to  the 
river,  and  places  it  in  the  current,  to  be  con- 
veyed to  the  far  off  Eastern  land  from  which  his 
ancestors  came. 

Sir  William  Hunter  relates  that  instanceshave 
been  known  of  a son  following  up  the  traces  of 
a wild  beast,  which  had  carried  off  his  parent, 
and  watching,  without  food  or  sleep,  during 
several  days  for  an  opportunity  to  kill  the 
animal,  and  secure  one  of  his  father’s  bones  to 
carry  to  the  river. 

Mr.  Campbell  told  ms  that  immorality  was 
almost  unknown  amongst  them,  and,  when 
it  did  occur,  expulsion  and  death  in  the 
jungle  was  the  fate  of  the  unhappy  outcast. 
The  Santals  have  one  wife  only.  I could  write 
pages  of  what  I learned  as  to  those  interesting 


* The  “ Annals  of  Rural  Bengal,”  by  W.  W.  Hunter, 
LL.D.,  a most  interesting  work,  which  not  only  agrees 
with  my  Santal  experience,  but  contains  a more  ex- 
haustive account  of  this  tribe  than  I had  opportunities  of 
observing,  and  to  which  I am  here  indebted.  I had  the 
pleasure  of  meeting  Sir  William  (then  Dr.)  Hunter  in  Cal- 
cutta. 
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phases  of  life,  courtship,  marriage,  death,  and 
burial  (a  beautiful  ceremony),  and  the  future 
world  ; but  this  is  not  the  place,  for,  fasci- 
natingasthe  subject  is,  I have  already  digressed 
too  much,  but  only  to  bring  vividly  beforeyou  the 
interesting  country  in  which  the  Santal  dwells 
— his  lowland  and  mountain  junks,  produce  of 
wild  silks,  beautiful  dyes,  gums,  tans,  drugs, 
bees’- wax,  timber,  and,  as  Sir  W.  Hunter  states, 
a little  world  of  barbaric  wealth,  to  be  had  for 
the  taking,  and  last,  but  not  least,  the  home 
of  the  tussur  silkworm,  where,  by  due  attention 
to  tussur  sericulture,  may  be  produced  silk  in 
inconceivable  quantity. 

Santal  Tussur-culture. 

But  to  return  to  Santal  tussur  silk.  The  price 
at  which  the  Santals  sell  their  tussur  cocoons 
is  5 to  7 rupees  for  800  cocoons. 

The  Santal  tussur  silkworms,  which  produce 
the  selling  crop  of  cocoons,  feed  on  the  Termi- 
nalia  tomentosa , and  form  their  cocoons  on  its 
branches  in  October.  They  are  gathered  as 
soon  as  the  cocoon  hardens,  which  is  in  three 
or  four  days  after  the  cocoon  is  completed. 

The  worms  for  the  breeding  crop  are  fed  on 
the  Shorea  robusta  ; they  make  their  cocoons 
on  the  same  trees  towards  the  end  of  the  hot 
weather.  The  term  of  the  chrysalis  stage 
varies  a good  deal,  some  of  the  moths  emerge 
in  one,  two,  or  three  months,  some  at  four, 
five,  and  even  six  months. 

Mr.  Campbell  told  me  he  had  had  some  of  the 
October  brood  which  did  not  emerge  until  the 
following  June.  The  moths  fly  high,  and  are 
only  to  be  found  on  tall  trees.  The  male  moth 
always  flies  at  night,  from  dark  until  about 
two  the  next  morning,  and  is  known  to  trave* 
very  long  distances. 

The  female  moth  flies  from  tree  to  tree, 
depositing  three  or  four  eggs  on  the  leaves 
each  time  she  alights,  and,  whilst  laying  her 
eggs,  her  wings  are  always  in  motion. 

For  domesticating,  the  females  are  put  into 
a basket,  so  that  all  the  eggs  are  gathered, 
but  in  the  wild  state  she  lays  her  eggs  always 
on  leaves.  They  will  keep  for  ten  or  twelve 
years. 

In  cultivating  the  tussur  worm  in  a semi- 
domesticated  way,  by  the  Santal,  it  is  fed  on 
gathered  leaves.  The  eggs  are  taken  into  the 
jungle  in  little  bags,  and  are  attached  to 
branches,  and  they  are  then  watched  inces- 
santly night  and  day  for  a week.  The  Seme - 
carpus  anacardium  is  used  on  a stick  to 
catch  insect  pests.  To  prevent  the  ants  from 


climbing  the  trees,  they  either  tie  a leaf  round 
the  tree,  or  make  a mark  round  the  stem  with 
the  oil  of  Semicapens . No  insects  will  pass 
over  it.  I saw  many  trees  so  ringed  at  the 
base. 

The  important  cocoon  harvests  in  Manbhum 
are  in  October  and  November,  but  there  are 
as  many  as  six  broods  a year.  The  principal 
food-trees  are: — Terminalia  chebula , ler- 
minalia  bellerica , Terminalia  tomentosa , 
Terminalia  arunja , Shoreat  robusta , Zizy- 
phus  jujuba , Lagerstroemea  parvijlora , 
Carey  a arbor ea,  Diospyros  tomentosa , Al- 
stonia  scholaris . 

Mr.  Campbell  said  the  best  plan  to  promote 
increased  tussur  culture  there  would  be  for 
some  capitalist  to  take  the  forests  and  employ 
ryots  to  collect  the  cocoons,  conditionally 
that  they  did  not  lop  the  trees.  He  said 
tussur  culture  would  then  be  enormously  de- 
veloped. 

I stayed  nearly  a v/eek  amongst  them,  hos- 
pitably entertained  by  the  Rev.  Mr.  Campbell, 
whom  I found  greatly  revered  by  them.  I 
found  them  a most  interesting  people,  affec- 
tionate, of  strict  morality,  and  most  obliging. 
The  same  twelve  who  brought  me  from  the 
railway  station  into  their  wilds,  took  me  to 
Janture  ; I on  pony-back,  and  they,  all  but 
nude,  carrying  my  luggage  hung  to  each  end 
of  poles  carried  over  their  shoulders.  I had 
lingered  too  long  on  my  last  day  at  Pokhuria, 
and  it  was  late  in  the  day  when  I left,  so  we 
had  to  traverse  the  roadless  jungle  for  three 
hours  in  the  night,  with  no  other  light  than  a 
lantern  and  the  stars  overhead,  and  occasional 
colonies  of  fireflies  slowly  sailing  about,  amid 
the  roars  and  howls  of  tigers,  leopards, 
panthers,  and  other  feline  animals,*  the  un- 
earthly cries  of  hyenas,  the  diabolical  yells  of 
packs  of  jackals,  sometimes  close  to  us,  other 
packs  distances  away,  yelling  to  each  other, 
like  villages  of  demons  with  wild  dogs,  and 
never  knowing  which  moment  might  not 
find  one  of  us  seized  by  a tiger;  for  this 
part  of  Bengal  is  the  home  of  tigers.  I rode 
with  loaded  rifle  in  hand,  and  it  was  a relief 
to  all  of  us  when  we  arrived  at  Jamtura  station, 
about  ten  o’clock  at  night,  where  I waited  for 
the  night  mail,  which  took  me  to  Bankipur  for 
Gaya. 

* There  are  nearly  twenty  species  of  the  genus  Felts  in 
India,  of  which  Felt's  Sign's,  the  Bengal  tiger  (Hindee,  Bagh ), 
Belts  pardus,  the  panther  (Hindee,  Gorbach ),  Belts  leo- 
pardus,  the  leopard,  Felt's  jubata,  the  cheetah,  are  the 
principal  ones,  and  are  common  ; Hycena  striata  (Bengalee, 
Naukra  bagh)  ; jackal,  Cam's  aureus  (Hindee-Bengalee, 
Star)  ; wild  dog,  Cam's  rutilans. 
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Gaya. 

I arrived  at  Gaya  the  next  day,  on  the  29th 
of  January,  1886,  at  10  o’clock,  where  I met 
Dr.  Macleod,  to  whom  I had  a Government 
letter  of  introduction. 

This  centre  of  places  is  held  in  veneration 
by  Hindoos,  both  in  the  adjoining  semi- 
mountainous  country  and  in  the  plains  abound- 
ing with  historic  rock-temple  remains  of  the 
great  Buddhist  faith,  now  extinct,  but  which 
in  almost  prehistoric  times  prevailed  there, 
culminating  at  Buddha  Gaya,  about  six  miles 
from  Gaya.  The  town  of  Gaya  has  a popula- 
tion of  76,000,  60,000  of  whom  are  Hindoos. 
Part  of  the  town  is  occupied  by  the  residences 
of  the  priests,  and  there  is  also  the  trading 
quarter. 

I found  a rather  large  tussur  cocoon  collect- 
ing centre  at  Gaya,  collectors  penetrating  the 
vast  jungles  south  of  Gaya  and  far  into  the  ex- 
tensive division  of  Chota  Nagpur,  of  which  the 
towns  of  Hazaribagh  and  Ranchee,  respec- 
tively about  60  and  120  miles  distant  from 
Gaya,  are  well-known  centres  of  tussur  cocoon 
production ; the  neighbourhood  of  Ranchee 
being  also  where  I first  obtained  the  interest- 
ing cluster- cocoons  of  grape-like  growth  of  the 
Cricula  trifenejtrata  worm,  which  excited  so 
much  attention  at  its  first  introduction  into 
England  in  the  Silk  Culture  Court  of  the 
Colonial  and  Indian  Exhibition  in  1886. 

At  Gaya  I found  tussur  cloths  of  this  deT 
scription  being  woven,  and  consequently  a 
good  deal  of  cocoon  reeling  done  in  the  same 
manner  as  at  Fatwah  and  Arrah.  Here  are 
samples  of  two  qualities  of  tussur  reeled  raw 
silk  I brought  from  there.  It  is  of  superior 
quality,  being  fairly  well  reeled,  and  this  is  a 
10  yard  piece  of  their  weaving. 

I bought  two  bundles  of  native  reeled  tussur 
raw  silk  for  eight  annas.  The  price  of  cocoons 
was  10  annas  per  1,000. 

The  tussur  cloth  weavers  earn  four  to  six 
annas  per  day,  and  have  besides  a bonus  of 
two  annas  per  piece. 

The  cocoon  reelers  at  the  adjoining  villages 
of  Gunyat  Gaya  and  Mannpur  use  horeh , a 
decoction  of  the  Myrobalan  nut,  the  fruit  of 
Terminalia  chebula , in  reeling  the  cocoons ; 
before  reeling  them,  they  boil  the  cocoons 
two  or  three  hours  in  sagi-mati  to  soften 
them. 

The  reelers  earn  3 rupees  per  month,  they 
are  provided  with  two  meals  a day,  and  some 
clothing  every  six  months.  They  work  seven 
days  per  week,  thus  earning  2 annas  per  day. 
There  are  16  annas  in  a rupee,  and  reckoning 


the  Indian  value  of  a rupee  at  2s.,  an  anna  is 
worth  i^d. 

After  having  visited  the  oazaars  of  Gaya, 
and  seen  their  primitive  basket  and  pottery 
making,  I made  the  customary  pilgrimage  to 
Bodh  Gaya,  or,  as  Sir  Edwin  Arnold  spells  the 
the  first  v/ord,  Buddha.  Gaya  is  also  spelt  Gya. 

My  visit  to  Buddha’s  shrine,  and  to  the 
scene  of  his  retirement  at  the  Great  Renun- 
ciation, was  in  obedience  to  an  irresistible 
impulse  caused  by  reading  and  re-reading  Sir 
Edwin  Arnold’s  “ Light  of  Asia.” 

“ Thou,  who  wouldst  see  where  dawned  the  light  at  last, 
North-westwards  from  the  ‘Thousand  Gardens,’  go 
By  Gunga’s  valley  till  thy  steps  be  set 
On  the  green  hills  where  those  twin  streamlets  spring, 
Nilajan  and  Mohana  ; follow  them, 

Winding  beneath  broad-leaved  mahua-trees, 

’Mid  thickets  of  the  sansar  and  the  bir, 

Till  on  the  plain  the  shining  sisters  meet 
In  Phalgu’s  bed,  flowing  by  rocky  banks 
To  Gaya  and  the  red  Barabar  hills.” 

“ Near  it  the  village  of  Senani*  reared 
Its  roofs  of  grass,  nestled  amidst  the  palms, 

Peaceful  with  simple  folk  and  pastoral  toils. 

There  in  the  sylvan  solitudes  once  more 
Lord  Buddha  lived,  musing  the  woes  of  men, 

The  ways  of  fate,  the  doctrines  of  the  books, 

The  lessons  of  the  creatures  of  the  brake, 

The  secrets  of  the  silence  whence  all  come, 

The  secrets  of  the  gloom  where  to  all  go. 

The  life  that  lies  between.” 

Light  of  Asia. 

The  great  tower-temple,  the  fti-pal  tree  under 
which  he  sat,  his  five  years  of  meditation,  the 
ruins  of  a sublime  past  architecture,  the  pil- 
grimage of  thousands  annually  to  this  shrine, 
I must  not  here  describe. 

Let  it  suffice  me  to  say  that  this  great  land 
of  the  tussur  silk  teems  with  interest,  and  calls 
out  for  the  encouragement  of  Imperial  attention 
quite  as  loudly  as  do  also  the  requirements 
of  the  smaller  and  more  valuable  silkworms 
now  perishing  with  diseases  in  the  old  East 
India  silk  districts. 

Arrah. 

My  visit  to  Gaya  being  ended,  I went  to 
Arrah,  and  I will  now  say  a few  words  about 
my  visit  to  that  place. 

Arrah  is  a municipality  in  the  Shahabad  dis- 
trict, in  Bengal,  a few  miles  south  of  the  Gan- 
ges, with  a population  of  between  40,000  and 
50,000 — 30,000  of  whom  are  Hindoos,  and  the 
rest  Mahomedans,  with  about  forty  Christians. 
It  is  196  miles  from  Calcutta.  It  is  celebrated 
from  the  prominent  part  it  played  in  the 
Mutiny,  when  a small  two-house-made  garri- 
son of  twelve  Englishmen — under  Mr.  Herwald 


* Now  Buddha  Gaya 
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Futwah  Native  Cocoon  Reelers  : Mother  and  Daughter. 


Futwah  Women:  Mother,  Daughter,  and  Daughter’s  Child;  the  Mother  Reeling 

Tussur  Cocoons. 


630 


JOURNAL  OF  THE  SOCIETY  OF  ARIS. 


[June  12,  1891. 


Wake,  an  Arrah  magistrate,  and  Mr.  Boyle,  a 
civil  engineer — successfully  and  gallantly  held 
their  own  for  a week  against  2,000  mutinous 
sepoys,  until  they  were  relieved  by  Major 
Vincent  Eyre. 

I went  to  Arrah  to  see  some  improved  reeling 
apparatus,  devised  by  a Mr.  Peppe,  an  opium 
duty  collector  of  that  place,  from  whom  I re- 
ceived much  kindness.  He  was  trying  to 
establish  a tussur  cocoon- reeling  industry 
there.  I need  say  no  more  than  that  I found 
him  producing  silk  of  very  good  quality;  but  I 
thought  his  system  rather  less  promising  than 
that  of  the  Tavelette  Keller  (see  Fig.  19^.619). 
Mr.  Peppe  was  employing  a woman  and  her 
daughter  whom  he  had  selected  from  amongst 
the  silk-workers  at  Fatwah  to  learn  to  work 
his  new  reeling  apparatus  ; the  mother  being 
a cocoon  reeler,  and  the  daughter  a silk- 
winder.  They  very  obligingly  showed  me 
their  native  methods  of  reeling  and  winding. 
They  are  very  rude  methods,  and  with  very 
varying  and  more  or  less  imperfect  results. 
The  cocoons  are  softened  with  sagi-mutta,  an 
impure  carbonate  of  soda,  to  which  cow  dung 
is  sometimes  added,  and  the  process  is  then  as 
shown  in  my  drawing,  which  is  from  a photo- 
graph of  the  reeler  and  her  daughter,  taken  at 
Arrah  for  me  by  Mr.  Peppe. 

Fig.  30  (p.  629)  shows  the  native  system  of 
silk  winding. 

The  woman  gathers  the  ends  of  four,  five,  or 
or  six  cocoons,  according  to  the  thickness  of 
thread  required.  The  ends  are  fastened  to  a 
hand-reel,  like  this,  which  is  the  one  she  was 
using,  and  it  is  like  Fig.  31  (p.  629),  but  four- 
sided, and  not  flat  in  its  frame-work,  which 
she  holds  and  revolves  in  her  right  hand  ; the 
threads  are  drawn  off  the  softened  cocoons, 
which  rest  on  a dish  on  the  floor,  after  the 
manner  of  unwinding  a ball  of  worsted,  and, 
passing  over  the  woman’s  bare  thigh,  are 
rolled  into  one,  by  swift  rubbing  motions  down 
the  thigh  with  her  left  hand,  as  you  observe 
in  the  drawing,  and  continuously  wetting  the 
threads  as  she  rubs  them  with  an  astringent 
soapy  decoction  of  the  nuts  of  Terminalia 
chebula  or  myrobalana,  which  they  told  me 
fixes  the  thread.  When  the  silk  is  taken  off 
the  reel,  it  is  in  short,  dumpy  skeins,  like 
the  samples  which  I saw  reeled  in  this 
way. 

The  inferiority  of  this  system  of  cocoon  reel- 
ing to  that  at  Behrempore,  in  the  filatures  of 
Messrs.  Louis  Payen  & Co.,  is  strikingly 
shown  by  comparing  these  native  reeled  raw 
silks  with  those  reeled  by  their  European 


Fig.  32. 


Tussur  Hand  Reel. 


method.  Fig.  32  shows  the  application  of  the 
European  system  of  this  work. 

Patna  and  Fatwah. 

From  Arrah,  I went  to  Patna,  with  Mr.  Peppe. 
Patna  is  a city,  and  is  situated  on  the  Ganges, 
a little  east  of  Arrah.  It  has  a population  of 
upwards  of  170,000,  74  per  cent,  of  whom  are 
Hindoos.  It  is  celebrated  from  the  massacre 
which  took  place  there  in  1765,  and  for  the 
prominent  part  it  played  in  the  history  of  the 
Mutiny  in  1857.  The  city  has  a very  primitive 
and  un-English  aspect,  many  of  the  roads  or 
streets  being  mere  mud  paths,  only  three  or 
four  feet  between  the  mud  houses. 

But,  as  we  could  find  but  very  little  trace  of 
tussur  reeling  or  weaving  here,  we  took  train, 
and  went  on  to  Fatwah,  a town  on  the  Ganges, 
of  about  12,000  inhabitants,  but  seldom  visited 
by  Europeans.  We  were  told  we  were  the  first 
Europeans  who  had  ever  entered  the  tussur 
houses.  The  townspeople  regarded  us  with 
great  suspicion,  fearing  an  interference  with 
their  industry.  We  were  followed  about  by  a 
large  crowd,  who  threw  stones  into  one  of  the 
compounds  we  visited,  and  had  it  not  been  for 
Mr.  Peppe  asserting  his  Government  authority, 
I do  not  think  we  should  have  escaped  without 
injury.  In  one  of  them  we  saw  the  household 


June  12,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


b3 1 " 


priest  making  red  and  white  clay  idols,  for 
family  worship.  Here,  I found  a considerable 
tussur  trade,  and  I was  much  interested  with 
my  visit. 

I saw  the  stores  of  several  tussur  cocoon 
merchants,  who  collected  tussur  cocoons  from 
the  neighbouring  jangle  villages,  and  either 
sold  them  toreelers,  or,  as  in  several  instances, 
employed  women  to  reel  them  in  picturesque 
single  story  compounds;  with  an  open  square 


of  about  ten  yards,  containing  large  heaps  of 
tussur  cocoons,  and  bounded  on  all  four  sides 
with  sheds  or  verandahs  supported  on  very 
handsomely  carved  teak  pillars,  in  which  sat 
the  women,  who  were  reeling  the  cocoons 
by  hand  exactly  in  the  manner  shown  in 
the  drawing  of  the  Arrah  women.  After 
seeing  the  method,  and  pointing  out  to 
the  merchants  the  improved  Italian  method 
by  the  tavelette  I took  out  with  me  (Fig.  19), 


Fig.  33. 


SwummS 


Cocoon-reeling  Table  (European  System). 

A.  Bassine.  B.  Furnace.  C.  Filiere.  D.  Tavelette  Keller.  E.  Winding  frame.  F.  Reel. 


I visited  the  weavers,  who  were  weaving 
cloths  of  tussur  silk  warp  and  cotton  weft. 
The  warp  is  termed  “ Tarni,”  which  means  to 
pull,andtheweftor  shule“  Burni,”  whichmeans 
to  fill.  Their  name  for  shuttle  is  “ Durni.” 
Fig*  34  (p*  632)  shows  their  “ tarni  ” twister, 
and  Fig.  35  (p.  632)  their  “burni”  quills, 
or  bobbins.  The  cloths  are  mostly  woven  in 
plaids  ; I bought  several  pieces.  One  of  the 
cocoon  merchants  told  us  that  25,000  rupees 


! worth  of  cocoons  passes  through  his  hands 
yearly.  The  native  uses  of  Indian  tussur  are 
various.  The  cocoons  are  used  in  some  dis- 
tricts, when  cut  into  strips  like  peeling  an 
apple,  for  tying  matchlocks,  for  tobacco-boxes 
like  this  one,  for  jingle  bells,  as  in  this  wood- 
cutter’s knifebelt  from  the  Kolabar  district, 
for  Chadars,  Dhoti’s,  and  other  woven  fabrics, 
wholly  or  in  part  tussur,  like  these  from 
Behrempore  and  Gaya. 
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Present  European  Uses  of  Tussur  Silk. 

In  describing  the  present  European  applica- 
tions of  this  jungle  fibre,  it  is  necessary  to 
guard  myself  from  being  misunderstood.  I do 
not  intend  to  sing  paeons  of  praise  in  favour 


Fig.  34. 


of  it,  nor  shall  I praise  it  for  praising’s 
sake.  Nor  after  all  these  long  years  of  work- 
ing for  it,  and  of  seeing  it  at  last  so  suc- 
cessfully applied  (as  I can  show  you  some- 
thing better  than  the  coarse  native  wroven 
cloths  which  I have  described  and  shown), 


shall  I be  considered  a mere  enthusiast. 
The  facts  which  I have  to  describe,  and  to 
illustrate  by  the  interesting  series  of  exhibits 
before  you  will  speak  for  themselves,  and 
will  assert  better  than  words  the  splendid 
results  of  efforts  made  by  manufacturers 
in  various  parts  of  Europe  to  utilise  this 
silk,  so  that  it  could  present  itself  to  good 
advantage.  The  truth,  however,  must  and 
ought  to  be  told  about  it.  A sceptical  world 
must  be  shown  that  to  those  who  persevere 
nothing  is  impossible.  I do  not,  however, 
wish  it  to  be  considered  that  I think  this  wild 
silk  is  destined  to  displace  the  more  refined 
and  beautiful  round  fibre  of  the  Bo?nbyx  mori. 
It  cannot,  and  if  it  could,  I hope  it  never  would. 

But  it  must  be  admitted  there  are  many  pur- 
poses in  which,  if  applied  in  such  a manner 
as  to  suit  all  the  requirements  demanded  of 
the  fabric  and  by  the  user  on  the  score  of 
economy  and  the  prevention  of  useless  ex- 
penditure, which  is  thrift,  it  becomes  a duty  to 
use  the  less  expensive  material. 

The  old  prejudices  against  the  utilisation  of 
tussur  silk  are  fast  passing  away,  and  manu- 
facturers who  looked  upon  it  doubtfully,  and 
even  with  strong  prejudice,  a few  years  ago, 
are  now  bound  to  admit  that  fabrics  spun  or 
woven  from  the  waste  of  this  silk,  are  products 
of  such  superiority  and  beauty  as  to  have 
utterly  upset  their  ideas  as  to  what  could  be 
produced  from  it.  Take  the  case  of  seal-plush 
alone,  and  see  what  a charming  product  it  is. 
Lighter,  more  lustrous,  durable,  and  more 
healthy  to  wear  than  sealskin,  it  is  a marvel- 
lous fabric.  Yet  it  is  made  out  of  the  waste, 
or  short  ends  left  from  the  various  operations 
of  the  manufacture  of  tussur  silk.  It  is  to 
tussur  silk  exactly  what  spun  silk  is  to  the 
ordinary  silk  of  commerce.  It  is,  in  fact, 
tussur  schappe.  Here  are  examples  : — 
First,  of  the  reeled  tussur ; secondly,  of  the 
tussur  waste ; thirdly,  of  the  yarn  spun  from 
the  raw  and  from  the  waste  by  Messrs.  D.  and 
J.  Broadwell,  Congleton ; fourthly,  the  same 
yarn  dyed ; and  fifthly,  the  velvet  or  plush- 
piled  fabric,  so  extensively  used  during  the 
last  few  years  for  ladies’  over-mantles,  and 
called  seal-cloth.  It  is  soft  as  fur,  and  quite 
as  durable. 

My  wife  has  worn  a dolman  made  of  this 
material  for  several  years,  and  it  is  now 
almost  as  good  as  it  was  at  first.  Being 
porous,  this  cloth  does  not  repress  per- 
spiration, whilst  a garment  made  of  skin  is 
not  without  its  dangers.  Besides,  the  skill 
educed  in  reeling,  spinning,  weaving,  and  the 
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cutting  of  the  deep  pile  which  has  been 
brought  to  such  great  perfection  ; besides,  the 
dyeing  of  it  in  the  piece,  afterwards  finishing 
it  by  elaborate  machinery,  so  that  the  velvety 
appearance  and  the  erectness  of  the  pile  shall 
be  so  perfectly  maintained,  is  most  praise- 
worthy, and  I consider  it  a marvel  of  manufac- 
turing skill  and  cheapness.  For  some  time  its 
price  was  more  than  £2  a yard,  and  even  as 
high  as  £3,  but  now  tussur  seal-cloth  of  this 
excellent  quality  can  be  bought  in  the  shops  at 
14s.  per  yard,  54  inches  wide. 

So  extensive  has  this  branch  of  industry 
become  in  Yorkshire,  that  sufficient  waste 
tussur  could  not  be  procured,  and  enormous 
quantities  of  reeled  raw  silk  tussur  have  been 
used.  Thus,  a most  surprising  anomaly  has 
for  the  first  time  in  the  history  of  silk-manu- 
facture in  any  country  occurred.  Raw  silk  has 
been  obliged  to  be  purposely  made  to  supply 
this  demand,  that  is,  that  tussur  cocoons 
which  have  been  reeled  into  raw  silk  have  had 
to  be  cut  up  in  that  state  into  short  lengths 
like  waste,  that  is,  to  reduce  the  length  of  the 
fibres  from  a long  continuous  thread  into  short 
pieces  of  a few  inches  only,  so  that  they  could 
be  carded  and  spun  like  cotton  and  wool  into 
the  yarns  necessary  to  be  woven  into  seal 
cloth. 

So  here  is  a unique  example  of  a silk  which, 
in  the  reeled  state,  is  worth  4s.  to  5s.  per 
pound,  in  order  to  supply  a demand,  has  to  be 
first  reduced  to  the  state  of  waste,  to  a value 
of  is.  to  2 s.  per  pound — the  price  of  tussur 
waste — because  of  the  persevering  efforts  of 
manufacturing  skill  to  carry  to  the  furthest 
limit  the  utilisation  of  a fibre  which,  twenty- 
five  years  ago,  every  one  looked  down  upon 
with  contempt,  and  condemned  as  utterly  use- 
less ; so  much  so,  that  I well  remember,  when 
I first  conceived  the  idea  that,  owing  to  the 
greater  thickness  of  the  fibre  of  tussur  silk,  it 
would  be  more  suitable  for  pile-stuffs  than 
ordinary  silk,  and  that  in  a plumose  form 
might  be  found  its  most  likely  destiny  and  its 
best  application,  I applied  in  vain  to  several 
English  manufacturers  to  try  it  as  a velvet  or 
plush,  but  to  no  purpose.  Each  one  thought 
my  ideas  visionary.  The  idea  of  the  measuring 
of  the  diameter  of  a fibre  had  never  entered 
into  a manufacturer’s  head ; the  furthest  his 
practice  would  carry  him  was  to  discriminate 
between  the  various  sizes  and  thicknesses  of 
“raw  silk,’’  which,  as  you  know,  consists  of  a 
bundle  of  many  ultimate  fibres.  Each  one  I 
appealed  to  turned  a deaf  or  derisive  ear  to 
me ; some  laughed  at  me ; others  said  it  was 


quite  impracticable  to  make  anything  of  that 
rubbish,  it  had  often  enough  been  tried  before. 
But  my  conviction  was  not  so  easily  cured.  I 
took  a quantity  I had  dyed  black  to  Crefeld,  in 
Rhenish  Prussia.  The  first  manufacturer  said 
he  had  tried  before  ; it  was  no  use  attempting 
to  weave  it  into  velvet.  I went  to  another,  and 
asked  him  if  he  would  manufacture  it  into  a 
velvet  for  me,  and  I would  not  only  be  content 
with  the  result,  however  it  might  turn  out,  but 
would  pay  him  for  manufacturing  it. 

The  result,  for  a first  trial,  was  highly  satis- 
factory, and  I have  here  a small  piece  of  this 
original  product.  At  the  Paris  Exhibition  and 
afterwards,  Sir  Philip  Cunliffe-Owen  was  taking 
an  interest  in  my  efforts,  and  he  placed  this 
piece  in  the  South  Kensington  Museum,  where 
it  has  been  for  many  years.  He  also  had  it 
placed,  with  other  utilisations  of  tussur  and 
other  Indian  wild  silks,  in  the  Indian  Section 
of  the  Paris  Exhibition  of  1878.  I believe  this 
specimen  of  tussur-silk  velvet  to  be  the  first 
ever  made  of  a plumose  fabric  from  this  species 
of  silk.  It  was  made  about  the  year  1872. 

Very  soon  after,  the  Yorkshire  spinners  took 
it  up.  One  firm,  seeing  my  Crefeld  example 
in  the  South  Kensington  Museum,  wrote  to  me 
that  he  did  not  believe  it  was  tussur  silk,  and 
asked  me  for  a pattern  of  it,  saying  if  it  was 
really  tussur  silk  they  could  use  large  quan- 
tities. I sent  them  one,  and  in  a few  years 
they  had  made  a prosperous  business  in  the 
manufacture  of  seal-cloth. 

Tussur  silk  has  properties  superior  to  ordi- 
nary silk  for  plush  purposes,  where  length  of 
pile  is  required.  Ordinary  silk  is  too  soft,  and 
the  pile  flattens  with  the  touch.  This  is  simply 
owing  to  the  respective  sizes  of  the  fibres, 
Tussur  silk  fibres,  as  I have  already  stated,  are 
about  the  750th  of  an  inch  in  diameter,  whilst 
that  of  the  Bombyx  mori  of  commerce  is  the 
2,000th  of  an  inch. 

The  strength  of  the  bave  or  double  fibre  of 
tussur  silk  is  i2f  drams,  with  a tension  or 
elasticity  in  a foot  of  4^4  inches.  The  strength 
of  the  bave  of  Italian  silk  is  6f  drams,  the 
tension  or  elasticity  36  inches. 

I remember  the  prejudices  the  tradesmen 
formerly  had  against  its  introduction.  Some 
years  ago  I went  into  one  of  the  principal  shops 
in  Regent-street,  to  purchase  some  tussur 
seal-cloth.  I was  told  the  demand  for  it  was 
very  limited,  and  that  it  would  never  prove  a 
success  ; they  had  discontinued  buying  it  be- 
cause one  lady  had  bought  a cloak  of  it  from 
them  and  had  returned  it,  saying  that  she  found 
that  her  husband  putting  his  arm  round  her 
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left  the  impression  of  his  arm  on  the  plush. 
I replied  that  my  wife  had  worn  one  for  some 
time  and  I had  never  noticed  that  defect, 
although  I had  been  guilty  of  the  same  practice. 
I said  I thought  the  impression  left  was  on  the 
heart  and  not  on  the  garment. 

But  a widespread  introduction  of  it  soon  fol- 
lowed, notwithstanding  that  supposed  fatal 
objection,  and  its  use  became  world-wide,  and 
it  is  really  a fabrique  de  luxe , and  a beautiful 
example  of  the  triumph  of  manufacturing  skill 
and  perseverance.  The  continuity  of  its  use 
varies  of  course  with  fashion  ; but  it  is  astonish- 
ing to  gather  from  silk  statistics  what  an 
enormous  quantity  of  the  waste  and  raw  of  this 
silk  has  been  consumed  for  this  purpose  : 
waste,  which  Mr.  Clayton,  a large  Halifax 
spinner,  stated  in  this  room  in  1879,  at  the  dis- 
cussion  on  my  paper  on  “ The  Wild  Silks  of 
India,”  lay,  four  or  five  years  before  this 
date,  in  the  Lower  Thames-street  Docks  as 
a useless  and  untried  product,  and  no  one 
would  look  at  it.  From  thence  it  was  taken 
to  Manchester,  where  it  lay  neglected  for 
two  or  three  years,  when  he  accidentally  came 
across  some  samples  of  it,  and  ultimately 
succeeded  in  spinning  it  into  yarn,  from 
which  was  made  the  seal-cloth  I have  been 
describing,  which,  at  the  time  Mr.  Clayton 
was  speaking,  had  become  so  much  in  de- 
mand as  to  cause  him  to  say  at  that  meeting* 
that  as  the  China  supply  had  ceased,  there 
being  not  a bale  left,  unless  those  interested 
in  Indian  produce  could  cause  the  waste  to 
be  collected  there,  the  industry  would  die 
out  for  want  of  raw  material. 

With  regard  to  the  substitution  of  reeled 
tussur  for  tussur  waste  for  seal-cloths  and  their 
values,  Mr.  H.  T.  Gaddum  gives  me  the  follow- 
ing information  which  is  worth  recording: — 

“ Up  to  the  last  months  of  1883  tussah  waste  silk 
was  worth  from  6d.  to  iod.  per  lb.,  and  was  made 
into  a low-priced  yarn  for  the  manufacture  of  a 
variety  of  different  goods  requiring  a glossy,  cheap 
silk.  When  the  import  began  I do  not  know. 
About  the  period  indicated,  it  was  found  that  with 
this  material  a very  good  imitation  of  the  material 
sealskin  could  be  produced,  and  a large  demand  for 
it  at  once  arose,  causing  the  price  to  advance  from 
iod.  to  2s.  3d.  This  great  advance  was  followed  in 
the  succeeding  two  years  by  a reaction  to  about 
is.  6d.,  but  towards  the  beginning  of  1887,  imitation 
sealskins  having  come  largely  into  use,  especially  in 
America,  a sharp  recovery  occurred,  and  all  the 
material  obtainable  found  ready  purchasers  at  from 
2s.  9d.  to  3s.  3d. 

“ The  stocks  both  here  and  abroad  were  cleared  out 


towards  the  close  of  1887.  Tussah  nett  silk  having 
declined  to  4s.,  it  was  discovered  to  be  at  this  price 
cheaper  than  the  waste,  and  it  came  in  consequence 
largely  into  use.  It  was  driven  up  to  about  5s.  to 
5s.  3d.  for  use  as  a waste.  The  production  of  the 
imitation  sealskins  was  rapidly  overdone,  the  demand 
for  them  at  the  same  time  fell  off,  and  prices  since 
then  steadily  declined,  so  that  the  silk  is  worth  to- 
day for  dressing  purposes  about  3s.  4d.  to  3s.  6d.,  and 
the  waste  to  is.  2d.  to  is.  3d.” 

I am  not  going  to  say  that  tussur  reeled  silk 
is  better  than  the  ordinary  reeled  silk,  which  no- 
thingyet  discovered  can  surpass,  or  will  ever  sur- 
pass ; but  there  is  but  little  difference  in  lustre 
between  them  ; and  there  are  some  cases  in 
which  tussur  silk  is  made  to  possess  the  greater 
lustre. 

EXAMPLES. 

Tussur  Pile  Fabrics. 

Amongst  the  large  series  of  tussur  silk 
utilisations  which  I have  collected  for  illustra- 
tions to  this  paper,  I wish  to  direct  your 
notice  to  the  beautiful  pile  fabrics,  seal-plush, 
seal-cloth  and  sealette,  very  kindly  lent  by 
several  of  the  principal  Yorkshire  manufac- 
turing firms  : — 

Messrs.  Norton  Brothers  & Co.,  Norton- 
thorpe  and  Cuttlehurst  Mills,  Huddersfield. 

Messrs.  Joseph  Walker  & Sons,  Lindley, 
near  Huddersfield. 

Messrs.  Field  and  Bottrill,  Skelminthorpe, 
near  Huddersfield. 

Nothing  in  any  fibre  has  ever  been  made  to 
exceed  these.  They  are  wonderfully  rich,  soft, 
and  glossy. 

Tussur  Embroidery  Silk. 

Tussur  silk  is  more  lustrous  than  Japan  silk, 
but  not  quite  so  lustrous  as  China  silk.  One  of 
its  successful  uses  is  for  embroidery.  This  ap- 
plied use  for  this  silk  was  found  for  it,  for  the 
first  time  in  its  history,  I am  happy  to  say,  by 
my  wife  ; and  this  use  has  every  appearance  of 
being  as  lasting  as  the  silk  itself,  for  it  finds 
an  increasing  use  for  artistic  work  all  over  the 
world ; yet  I am  far  from  saying  it  is  as  good 
for  embroidery  as  the  best  silk  : all  I say  is,  that 
it  is  better  than  spun-silk  ; and  it  has  an  in- 
dividuality of  its  own,  as  you  will  easily  observe 
by  these  beautiful  specimens  of  embroidery, 
kindly  lent  by  the  Leek  Silk  Embroidery  Society, 
all  of  which,  with  one  exception,  is  worked  in 
Indian  tussur  silk.  In  one  of  the  cases  is  a 
collection  of  Indian  tussur  silk  embroidery- 
floss,  dyed  in  various  colours  with  Eastern 
dyes  by  myself.  This  will  indicate  the  kind 
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of  thread  used  by  the  society,  also  the  colours 
used.  Next  to  this  is  a case  containing  a 
variety  of  styles  of  fringes  for  embroidery, 
altar-cloths,  and  other  purposes,  entirely  made 
of  Indian  tussur  silk,  such  as  are  used  by  the 
same  society. 


Tapestry  Cloths  and  Curtain  Stuffs. 

The  employment  of  tussur  silk  in  England 
and  Scotland,  and  its  successful  substitution 
for  ordinary  silks  for  upholstery  cloths,  or 
tapestry,  as  it  is  erroneously  termed,  has  been 
very  large  during  the  last  seven  years.  It 


Fig.  36. 


Embroidery  of  Indian  Designs— Leek  Embroidery  Society. 


admirably  lends  itself  for  giving  effect  and 
brightness  to  these  goods,  which  are  mixtures  | 
of  cotton  or  wool  with  the  floral  parts  of  tussur 
silk.  I believe  these  manufactures  have  fallen 
off  with  us  of  late.  I find,  however,  that  the 
manufacture  of  these  fabrics  is  somewhat 


rapidly  increasing  in  Lyons,  as  the  ex- 
traordinary statistics  prove.  I attribute  the 
British  decadence  to  the  tendency  we  invari- 
ably have  in  all  our  manufactures  to  cheapen 
them  at  the  expense  of  excellence  and  beauty  ; 
and  to  do  this,  something  must  be  omitted,  to 
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make  the  goods  cost  less,  to  satisfy  the  bar- 
gaining of  the  merchant,  and  the  lamentable 
price  competition  almost  enforced  upon  manu- 
facturers. In  France,  the  converse  is  the  case 
generally.  Being  an  artistic  people,  they 
realise  the  force  of  Matthew  Arnold’s  words: — 

“ Art  still  has  truth  ; 

Take  refuge  there.” 

One  has  only  to  look  at  these  very  beautiful 
brocatelles  lent  by  Messrs.  Kendal,  Milne  & Co. , 
of  Manchester,  the  tapestry  cloths  of  Messrs. 
D.  Barbour  and  Co.,  the  charming  and  un- 
surpassed tussur  silk  brocades  of  Messrs. 
Devaux  and  Bachelard,  and  Messrs.  Lamy 
and  Girand,  both  of  Lyons,  and  the  rest  of 
this  unique  collection,  which  I will  briefly 
describe  presently.  The  large  blue,  gold,  and 
green  curtain  exhibited  under  the  arch,  is  one 
I had  manufactured  in  Scotland  some  time 
ago.  The  design  is  the  one  from  the  Caves  of 
Ajanta.*  The  blue  and  green  parts  are  woollen, 
and  the  gold  birds  are  an  enrichment  in  tussur 
silk.  A complete  catalogue  of  all  these  will  be 
found  at  the  end  of  my  paper. 

Trimming  Materials. 

The  various  articles  for  trimming  purposes  I 
have  had  so  kindly  lent  by  their  respective 
manufacturers  to  me  for  this  paper,  prove  the 
superiority  of  this  silk  even  over  any  other  for 
these  purposes,  in  the  way^they  are  applied,  by 
reason  of  the  natural  lustre  of  the  silk,  its 
cheapness,  and  its  greater  resistance  and  firm- 
ness in  pile. 

May  I draw  your  attention  to  the  beautiful 
specimens  of  tussur  silk  utilisations  for  trim- 
ming purposes,  such  as  umbrella-tassels, 
muffs,  upholstery  tassel  - fringes,  parasols, 
furs,  hats  and  bonnet-tassels  for  women  and 
children,  pom-poms,  chenille,  dyed  tussur  silk 
on  bobbins,  &c.,  lent  by  the  following  firms: — 
Messrs.  A.  Kerr  and  Co.,  5g,  Florida-street, 
Bethnal-green-road,  London,  E.  ; Mr.  A.  W. 
Metcalf,  22,  Nicholl-square,  London,  E. ; 
Messrs.  E.  Bateman  and  Co.,  Limited,  Totten  - 
ham-court-road,  London.  German— Mr,  L. 
Abrahamsohn,  Berlin;  Messrs.  S.chlottmann 
and  Co.,  Berlin  ; Messrs.  W.  and  G.  Kessler 
Berlin. 

Many  of  these  trimmings  are  very  tastefully 
wrought ; some  in  shaded  dyes  in  chenille  ; 
some,  chenille  and  tram  alternating,  and 

* This  pattern  is  a reproduction  of  a portion  of  the  fresco 
paintings  in  the  caves  of  Ajanta,  in  the  province  of  Bombay. 
These  caves  were  Bhuddist  places  of  worship,  and  the  paint- 
ings are  admirable  for  their  beauty  of  design  ; both  borders 
and  subjects  being  exquisitely  drawn.  They  were  painted 
about  2,000  years  ago. 


others,  chenille  intertwined  with  bright  gimp 
tussur  cord. 

Messrs.  Anderson,  Lawson  and  Co.,  of  Glas- 
gow, have  sent  two  most  interesting  tussur 
chenille  table-covers,  with  chenille  fringes. 
This  is  a most  recent  and  important  utilisation, 
as  a very  large  quantity  of  tussur  silk  is  required 
for  each  cover.  The  surface  is  very  velvety, 
showing  beautiful  reflections  of  light,  and  the 
utilisation  is  certain  to  become  popular. 

Handkerchiefs  . 

Amongst  the  rather  unlikely  uses  for  tussur 
silk,  I see  it  has  found  its  way  into  the  pocket- 
handkerchief  branch  of  the  silk  industry.  From 
Berlin  I receive  this  small  lady’s  mouchoir 
with  border  in  the  approved  fashion  and  em- 
broidered initials.  It  is  remarkably  well  made, 
very  even  in  texture,  and  neither  hairy  nor  hard, 
and  it  is,  moreover,  almost  a pure  white.  It 
was  sent  to  me  by  Mr.  Maas,  and  its  value  is 

2S.  3d. 

He  also  sent  me  these  small  samples  of  well- 
woven  tussur  thin  cloth  of  various  textures,  and 
undyed,  he  informs  me  they  are  used  for 
dust-coats,  both  for  the  home  and  export  trade. 

I have  the  following  reliable  information 
from  Germany.  The  most  important  silk 
manufacturer  in  Crefeld  has  tried  tussur  silk 
for  ladies’  dress  goods,  but  when  the  experiment 
promised  a successful  and  practical  issue,  he 
found  out,  to  his  disappointment,  that  he  could 
not  contract  with  dealers  for  quantities  at 
settled  times,  and  was  thus  unable  to  take 
orders  for  goods  of  fashion,  the  correct  and 
fixed  time  of  delivery  being  the  most  essential 
condition. 

The  next  is  a piece  of  cream-coloured 
figured  damask,  quite  rivalling  the  best  weav- 
ing of  Lyons.  It  is  made  wholly  of  tussur 
silk,  and  there  is  also  a specimen  of  gold- 
coloured  damask  of  the  same  pattern,  I am 
glad  to  say  of  English  manufacture.  Both  of 
these,  made  and  lent  by  Messrs.  M.  Perkin 
and  Sons,  27,  Curtain-road,  London. 

Here  are  also  three  excellent  and  lustrous 
examples  of  Indian  tussur  silk  figured  damasks, 
in  various  colours,  in  an  Indian  design.  They 
were  woven  for  me  in  Leek  for  my  Society  of 
Arts  paper  in  1879,  and  I believe  were  the 
first  figured  fabrics  ever  made  in  Europe  en- 
tirely of  tussur  silk. 

The  two  French-made  open-work  damasks, 
are  for  light  dress  purposes,  and  are  of  Indian 
tussur  silk. 

Detailed  lists  of  these  will  be  found  in  the 
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catalogue  of  illustrations  at  the  end  of  the 
paper. 

Tussur  Carpets  and  Rugs. 

I have  tried  successfully  the  application  of 
tussur  silk  to  carpets  and  rugs.  From  its 
greater  thickness  of  fibre  it  produces  a result 
between  the  silk  carpets  of  Tndia  and  Utrecht 
velvet.  Here  is  a hand-made  example  de- 
signed by  Mr.  William  Morris,  and  made  for 
me  by  his  firm.  Also  several  others  of  smaller 
size.  It  is  quite  as  lustrous  as  the  Indian 
silk  carpets,  and  has  a better  and  firmer  pile. 

Here  are  several  specimens  of  tussur 
velvet  made  recently  by  Messrs.  Devaux  & 
Batchelard,  of  Lyons,  some  of  which  I have 
dyed  in  the  piece,  and  others  I have  printed. 
They  are  admirably  suited  for  furniture  velvet, 
being  more  lustrous  than  Utrecht  velvet,  and 
not  so  soft  as  ordinary  silk  velvet. 

Here  are  some  beautiful  woven  summer 
curtains  and  shawls  with  very  effective  borders 
and  centres,  manufactured  and  lent  by  Messrs. 
A.  Jamieson  & Co.,  Darvel,  Ayrshire. 

Messrs.  J.  W.  and  C.  Ward,  of  Albion  Mills, 
Halifax,  have  been  obliging  enough  to  lend 
me  two  of  their  light  tussur  silk  summer 
curtains ; both  colours  and  patterns  are  dis- 
posed with  great  taste. 

Indian  Tussur  Silk. 

But  it  is  in  France  that  Indian  tussur  silk 
to-day  finds  its  greatest  market  and  manufac- 
turing use,  and  the  reason  is  easy  to  see. 
China  raw  tussur  silk  is  so  badly  reeled  as  to 
be  fit  only  for  the  coarsest  textiles  ; but  since 
the  time  I was  in  India,  so  much  attention 
has  been  paid  to  improving  the  reeling  of  this 
silk  at  the  Behrempore  and  Surdah  filatures, 
as  also  at  Arrah  and  at  other  centres,  that  an 
Indian  raw  silk  is  produced  such  as  can  be 
successfully  used  for  artistic  purposes  in 
upholstery  by  the  best  Lyonese  manufacturers, 
of  whom,  probably,  Messrs.  Lamy  & Giraud 
and  Messrs.  Devaux  & Bachelard,  and  Messrs. 
Viallar,  Gueneau,  and  Chartron,  have  been 
the  most  persevering  and  successful.  Messrs. 
Devaux  and  Bachelard,  of  Lyons,  have  kindly 
lent  me  two  charming  specimens  of  their 
manufactures,  in  which  Indian  tussur  silk  is 
used  for  the  weft  or  shute  ; the  warp  is  of 
ordinary  silk. 

The  pale  old-gold  coloured  satin-damask, 
with  pink  and  pale  yellow  flowers  and  graceful 
other  treatment,  is  one  of  the  handsomest 
results  of  weaving  and  effect  in  the  whole  col- 
lection. The  fabric  is  very  thin,  and  falls  in 


graceful  folds.  The  other  specimen  is  a thick 
fabric,  suitable  for  hangings  or  waistcoats, 
covered  with  typical  Indian  shawl  or  pear 
pattern. 

In  the  Exhibition  of  1889,  at  Paris,  my 
duties  in  the  silk  section  caused  me  to  notice 
in  it  some  interesting  but  plainer  fabrics, 
manufactured  by  Messrs.  Viallar,  Gueneau, 
and  Chartron,  of  Lyons.  One  of  the  partners 
obligingly  gave  me  two  specimens  which  are 
here  exhibited  ; one  is  a red  plaid,  with  undyed 
but  bleached  tussur  ground,  the  other  is  a 
black  plaid,  with  unbleached  tussur  ground. 
They  have  also  been  kind  enough  to  send  me 
a series  of  nine  other  fabrics  in  which  tussur 
mainly  forms  the  whole.  They  are,  as  you 
see,  in  plaids  and  stripes,  except  one,  which  is 
of  plush  raye.  These  fabrics  are  all  manu- 
factured from  Indian  tussur  raw-silk,  reeled  at 
Berhampur  by  Messrs.  Louis  Payen,  filateurs 
at  that  place  (who  inform  me  they  have  re- 
cently reeled  more  than  50,000  kilogrammes — 
1 10,000  lbs. —of  tussur  silk),  as  well  as  large 
throwsters  in  Italy  and  France.  Here  are 
samples  of  their  tussur  raw-silk,  as  clean  and 
almost  as  fine  as  Italian  silk. 

This  important  filature  I found  under  the 
able  and  energetic  management  of  M.  Gallois, 
who  was  then  commencing  to  reel  tussur 
cocoons.  I am  informed,  from  Berhampur, 
that  this  firm,  since  I was  there  in  1886,  have 
added  three  large  filatures,  and  are  building  a 
fourth,  with  a fifth  in  contemplation,  so  much 
has  the  demand  for  their  Indian  tussur  silk 
increased. 

And  it  is  from  this  raw  silk  that  the  beautiful 
fabrics  which  I am  about  to  point  out  to  you 
are  made.  Messrs.  Lamy  and  Giraud  have 
been  good  enough  to  furnish  me  with  speci- 
mens of  their  art-furnishing  stuffs,  of  one  metre 
each.  As  you  see,  they  are  beautiful  brocades, 
of  which  all,  or  nearly  all,  the  ornamental 
parts  of  flower  and  foliage  treatment  are  of 
tussur  silk,  dyed  at  Lyons,  in  very  harmonious 
and  rich  shades  of  colour.  In  those  charming 
brocades,  tussur  silk  is  used  for  the  weft. 
Messrs.  Lamy  and  Giraud  inform  me  that 
Indian  tussur  silk  gives  excellent  results  in  a 
large  range  of  these  fabrics,  when  properly 
dyed,  the  effect  being  undistinguishable  from 
real  silk,  especially  in  the  cream  grounds.  The 
warp  is  of  cotton,  the  tram  of  Indian  tussur  silk. 

Thus  you  see  here  at  least  two  most  im- 
portant improvements  have  been  effected,  which 
have  elevated  the  use  of  tussur  silk  into  a new, 
an  unexpected,  and  a much  more  important 
horizon  than  that  of  its  Yorkshire  uses,  of 
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which  I have  said  so  much,  namely,  by  improve- 
ments in  reeling,  improvements  in  dyeing, 
and  its  consequent  amelioration  to  permit  of 
its  being  used  by  the  highest  class  of  Lyons 
manufacturers. 

Opera-Shawls. 

Besides  the  application  of  tussur  silk  to 
weaving,  I am  pleased  also  to  be  able  to  show 
that  elegant  and  effective  work  can  be  done  in 
hosiery  and  lace  madufacture.  Observe  the 
case  of  three  opera-shawls,  or  fichus,  of 
machine-knitted  or  hosiery-made  tussur  silk, 
unbleached,  manufactured  by  Mr.  Stimson,  of 
Leicester,  who  is  well  known  for  his  successful 
applications  of  this  silk  for  light  shawl  pur- 
poses. 

This  silk  is  made  from  Indian  tussur  silk, 
thrown  by  Messrs.  J.  and  T.  Brocklehurst  and 
Sons,  of  Macclesfield,  who  have  been  kind 
enough  to  lend  me  a bundle  of  it.  It  is  three- 
threads  organzine,  of  most  excellent  quality, 
and  beautifully  thrown.  It  is  also  used  in  the 
exhibits  of  lace  and  elastic  webs.  The  Berlin 
fichu  manufacturer  has  had  the  courage  to  go 
a step  further  in  this  direction,  by  having  the 
tussur  silk  bleached.  This  gives  a very  light 
and  pleasing  appearance  to  the  fichus  ; and  I 
think  Mr.  Stimson  would  do  well  to  follow  in 
this  direction,  especially  as  it  would  add  to  the 
variety  he  makes.  It  is  this  cream-coloured 
specimen,  and  is  lent  by  Mr.  William  Mass,  of 
Berlin.  The  price  quoted  in  Berlin  is  ios.  I 
am  informed  from  the  same  source  that  tussur 
silk  products  are  exported  from  Berlin  to 
America  in  rather  important  quantities.  It  is 
difficult  to  ascertain  the  extent  and  variety  of 
their  tussur  silk  goods,  but  it  is  used  for  dresses, 
shirts,  pocket-handkerchiefs,  dust-cloaks,  and 
shawls,  for  both  home  and  foreign  markets, 
and  also  in  Saxony,  where  lace,  gloves,  &c., 
are  made  of  it. 

Lace. 

To  show  how  the  use  of  tussur-silk  is  now 
beginning  to  permeate  silk  manufactures,  it  is 
pleasant  to  be  able  to  bring  forward  such  well- 
designed  and  well-manufactured  specimens  of 
lace  as  those  in  the  two  cases  I now  point  out. 
These  are  manufactured  and  lent  by  Messrs. 
J.  Kirkbride  and  Co.,  St.  Mary’s  Gate,  Not- 
tingham. All  the  ornamental  treatment  has 
been  done  with  Messrs.  Brocklehurst’s  organ- 
zine after  being  dyed  black,  its  lustrous  ap- 
pearance proving  it  to  be  very  suitable  silk  for 
this  purpose. 


Elastic  Webs. 

Messrs.  Archibald  Turner  and  Co.,  Bow 
Bridge  Mills,  Leicester,  have  also  utilised  this 
silk  for  elastic  webs.  Here  are  specimens  of 
their  pocket-book  and  garter  webs,  which  they 
have  kindly  lent  to  me  for  this  paper. 

Printed  Tussur  Silk. 

To  show  what  can  be  done  with  tinctorial 
matter  in  printing  upon  tussur  silk,  I have 
printed  a series  of  large  examples  upon  native 
woven  Indian  tussur  silk.  Some  of  them  are 
on  bleached  grounds,  and  others  upon  un- 
bleached grounds.  I think  you  will  agree  with 
me  that  they  are  not  unsuccessful,  and  are 
very  suitable  to  be  worn  for  dress. 

Dyes  to  Gem-colours. 

To  show  the  receptivity  of  tussur  silk  to 
tinctorial  matter  under  the  present  improved 
methods,  I have  here  a case  of  fourteen  colours 
dyed  by  my  son  to  the  shades  of  the  princi- 
pal precious  stones,  as  follows  Sapphire, 
emerald,  topaz,  pink  topaz,  spinel-ruby,  beryl, 
jacinth,  chrysoprase,  amethyst,  coral,  gold- 
quartz,  turquoise,  ruby,  peridot. 

It  will  be  seen  that  the  difficulties  of  dyeing 
this  silk  may  now  be  considered  to  have  been 
entirely  overcome,  excellent  results  being 
obtained  abroad,  by  Messrs.  Bonnet,  Ramel, 
Sevigny,  Giraud,  and  Marnas,  of  Lyons,  and 
by  other  Lyons  dyers  ; by  Mr.  W.  Spindler,  of 
Berlin,  and  by  most  good  European  dyers, 
English  and  Continental. 

The  two  cases  below  are  filled  with  tussur 
raw-silk  such  as  is  used  for  the  manufacture 
of  pom-poms,  dyed  by  my  son  with  aniline 
dyes,  containing  examples  of  tussur  undyed 
raw-silk  as  imported ; also  after  bleaching 
and  dyeing  into  a variety  of  pale  shades  suit- 
able for  this  purpose.  There  are  examples, 
also,  of  the  purest  whites  and  blacks  attainable 
on  this  silk. 

Embossing  with  Tussur  Silk. 

Here  are  three  bottles  of  powdered  or  very 
finely-cut  tussur  silk  of  various  colours.  This 
powder,  by  a patent  process,  is  used  for  emboss- 
ing or  partially  surface-coating  it  upon  plain 
cloths  in  the  form  of  figures,  flowers,  &c.  It  gives 
the  cloth  the  appearance  of  woven  velvet  on  a 
plain  surface.  I have  not  been  able  to  obtain 
specimens  of  the  cloth  so  treated,  owing  to 
the  novelty  and  secrecy  of  the  utilisation,  but 
I believe  it  is  in  operation  at  Roubaix. 
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Concluding  Observations  and  Statis- 
tical Record  of  Consumption. 

It  is  thus  the  dictum  of  European  manufac- 
turers of  15  years  ago  that  tussur  silk  could 
never  be  made  anything  of,  that  it  would 
never  replace  the  ordinary  silk  of  commerce, 
has  been  returned  to  them,  for  here  are  exam- 
ples so  rich  and  so  beautiful  that  none  but 
experts  could  discover  what  silk  they  are  made 
of,  and  it  may  now  be  asserted  that  its  day 
has  arrived ; that  it  can  and  does  in  a very 
important  degree,  for  these  purposes  at  least, 
take  the  place  of  the  more  costly  silks  of 
France,  Italy,  China,  and  Japan.  I never 
presumed  to  assert  that  its  mission  was  to 
substitute  itself  for  these  silks,  but  I modestly 
did  assert  that  it  would,  in  time,  prove  to 
have  distinctive  uses,  that  no  fibre  comes  to 
us  for  uselessness,  but  that  with  attention  uses 
can  be  had  for  all.  The  triumph  of  successful 
tussur  silk  manufacture  is  complete.  The  fibre 
takes  high  rank,  and  can  be  and  now  is  very 
largely  used  to  economise  the  cost  of  artistic 
and  very  beautiful  cloths,  so  as  to  place  them 
more  within  the  reach  of  people  with  moderate 
incomes,  and  it  has  had  also  this  effect,  that  it 
has  helpedto  keep  down  the  price  of  the  ordinary 
silks,  and  so  has  permitted  them  to  have  a wider 
distribution.  Italian  silks  are  now  less  than  20s. 
per  pound,  and  were  never  known  to  be  so  low  in 
price.  The  Government  of  France  has  acknow- 
ledged the  influence  of  tussur  silk  recently,  for 
at  a meeting  of  the  committee  on  French  in- 
dustry, held  in  Paris  the  other  day,  at  which  M. 
Fougeirol,  one  of  the  ministers  of  the  French 
Government,  and  a member  of  the  Chamber  of 
Deputies,  said  that  tussur  silk  ought  to  be 
taxed,  as  people  were  much  guided  by  price, 
and  that  was  so  especially  in  the  increasing 
use  of  tussur  silk  in  France,  and  M.  Berenger, 
President  of  the  General  Syndicate  of  French 
Cultivators,  and  Member  of  the  Senate,  sup- 
ported him,  saying  that  so  far  as  tussur  silk 
was  concerned,  it  ought  not  to  be  made  an 
-exception,  it  must  not  be  permitted  to  enter 
duty  free,  because  to  do  so  would  be  to  in- 
crease the  use  of  this  silk,  which  is  an  inferior 
sort,  and  that  would  be  to  the  prejudice  of  the 
French  producers. 

I hope  I may  be  permitted,  with  not  a little 
pardonable  pride,  now  to  assert  the  triumphs 
and  gradual  progress  of  this  very  interesting 
silk  to  which  I have  devoted  myself  for  so 
many  years,  sometimes  hoping  against  hope, 
and  at  times  almost  despairing  of  ultimate 
success;  and  in  leaving -it  at  this  successful 
stage  of  its  history  I wish  it  further  success, 


and  that  India  may  in  the  long  run  be  the 
nursing  mother  of  its  European  requirements. 

In  1878,  the  Government  of  India  were 
anxious  that  the  promising  developments  of 
tussur  silk  uses  should  be  shown  in  the  Indian 
Section  of  the  Paris  Exhibition  of  that  year, 
and  requested  me  to  place  myself  under  the 
guidance  of  Sir  Philip  Cunliffe-Owen,  in  form- 
ing an  interesting  collection.  Sir  Philip  entered 
into  the  spirit  of  the  undertaking  most  cordi- 
ally, and  gave  me  every  help,  and,  since  that 
time,  has  shown  the  greatest  interest  in  this 
Indian  silk ; and  great  credit  is  due  to  him 
for  the  energy  with  which  he  assisted  in 
arresting  the  attention  of  the  French,  in  1878, 
and  the  English,  at  the  Silk  Culture  Court  of 
the  Colonial  and  Indian  Exhibition,  in  1886  ; 
in  fact,  the  success  of  the  increased  use  of 
tussur  silk  is  greatly  due  to  him. 

He  occupied  the  chair  at  the  reading  of  my 
paper  on  the  “Wild  Silks  of  India,”  in  this 
room,  in  1879,  and  said,  in  introducing  me, 
that  the  evening’s  subject  was  one  of  the 
practical  results  of  the  Paris  Exhibition,  and 
that  there  was  nothing  which  interested  the 
French  people  more  than  the  collection  of 
Indian  silks.  He  further  stated,  that  the  Lyons 
manufacturers  saw  the  importance  of  it,  and 
were  greatly  interested.  Since  that  time, 
those  observations  have  been  attended  with 
abundant  realisation,  as  I will  now  proceed  to 
show. 

During  my  jurorship  at  the  1878  Paris  Ex- 
hibition, I had  many  inquiries  respecting  the 
vitrines  containing  the  collection  of  the  wild 
silks  of  India,  from  French  manufacturers  ; 
and  the  cases  were  frequently  opened  for  their 
examination.  Several  were  at  first  disinclined 
to  believe  they  were  really  tussur  silk,  and 
theirdoubts  were  only  removed  by  such  personal 
examination.  Monsieur  David,  the  largest 
ribbon  manufacturer  in  St.  Etienne,  and  also 
one  of  the  silk  jury,  said  there  was  no  doubt 
as  to  a successful  future  for  it,  and  that  he 
could  see  his  way  to  use  very  large  quantities  ; 
and  this  opinion  was  expressed  to  me  by  several 
other  French  manufacturers  of  importance. 

The  attention  of  the  French  manufacturers 
was  roused,  and,  very  soon  after  that  exhibition, 
the  Chamber  of  Commerce  of  Lyons  did  me 
the  honour  to  ask  me  to  contribute  a collection 
of  tussur  silk  utilisations,  similar  to  the  one 
exhibited  in  the  Indian  Section  of  the  Paris 
Exhibition.  I sent  them  a very  large  and 
specially  prepared  collection,  which  they  placed 
in  their  Industrial  Museum,  at  the  Bourse  in 
Lyons,  where  it  now  is,  and  is  named  the 
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“Wardle”  collection.  At  that  time  tussur 
silk  found  little  or  no  utilisation  ; to-day  the 
consumption  is  very  large,  as  I will  now  pro- 
ceed to  show. 

Quantities  used  Now  and  Formerly. 

On  April  the  9th  of  this  year,  Messrs.  Louis 
Payen  and  Co.  wrote  me  that  the  following 
figures  represent  the  quantities  used  in  Lyons 
last  year  : — 

The  Conditioning  House  registered  for  1890 
a total  quantity  of  306,152  kilogrammes,  or 
673,534  lbs.,  of  tussur  silk,  thus  divided: — 
Organzine  13,347  kilos  or  29,363  lbs.;  Tram 
69,028  kilos  or  151,864  lbs.  ; Raw  Tussur 
223,776  kilos  or  492,307  lbs. 

This  is  an  average  of  92  bales  of  140  lbs. 
each  per  week,  and  it  is  confirmed  by  the 
Chamber  of  Commerce  published  report  of 
last  year.  Compare  this  with  the  whole  year 
of  1879,  when  only  53  bales  or  7,420  lbs.  were 
imported,  and  they  certainly  were  not  all  used. 

For  the  week  ending  April  nth  last,  Lyons 
capped  its  record.  It  received  and  conditioned 
136  bales  of  tussur  silk,  or  39,040  lbs.,  against 
178  bales  or  39,160  lbs.  of  silk  of  French 
growth,  and  38  bales  or  8,360  lbs.  of  Italian 
silk  for  the  same  week. 

Surely  this  is  a most  surprising  realization 
of  what  so  recently  as  1876,  or  15  years  ago, 
was  only  an  idea,  for  in  that  year  only  175 
bales  reached  Europe.  I think  it  will  be  con- 
ceded that  it  is  a consummation  which  the 
most  ardent  imagination  could  scarcely  have 
been  sanguine  enough  to  hope  for. 

The  following  Table  will  explain  this  state- 
ment in  a clearer  way  : — 


Three  silks  con- 
ditioned in  Lyons 
for  the  week  end- 
ing April  9,  1891. 

No.  of  bales. 

Weight  per 
bale. 

Total  weight 
in  lbs. 

W eight  in  lbs. 
less  than  tussur 

Weight  in  lbs. 
more  than 
tussur. 

Tussur 

136 

140 

39,040 

— 

— 

French 

178 

220 

39,160 

- 

120 

Italian 

138 

220 

8,360 

39,68o 

— 

Thus  the  quantity  of  tussur  comes  within 
120  lbs.  of  silk  of  their  own  growth,  whilst  it 
beats  that  of  Italy  by  no  less  a quantity  than 
38,680  lbs. 

The  quantities  of  the  silks  of  other  countries 
conditioned  in  Lyons  in  that  week  will  be 
found  in  the  official  report  in  the  “ Bulletin  des 
Soies  et  des  Soieries  ” for  April  18th,  1891. 

Messrs.  Louis  Payen  & Co.  go  on  to  state 


in  their  letter  “ that  tussur  silks  (both  Indian 
and  China)  are  used  in  Lyons  in  a great  many 
different  sorts  of  textures,  interwoven  with 
other  kinds  of  silk,  and  wool,  and  cotton. 
Trimmings,  lace  and  chenille  use  it  very 
largely.  We  send  you  by  post  two  skeins  of 
our  Indian  raw  silk  which  we  are  making  our- 
selves in  our  Bengal  factories  in  large  quantities. 
40,000  to  50,000  kilogrammes  yearly,  or  88,000 
to  110,000  lbs.,  and  which  we  can  sell  at  the 
following  prices  : — 

21  frs.  for  30/40  deniers  per  kilo.,  or  7/8  per  lb. 

20  frs.  for  40/50  deniers  (as  the  sample)  per  kilo.,  or 

7/4  per  1 lb. 

19  frs.  for  60/70  deniers  per  kilo.,  or  6/1 1 per  lb.” 

These  prices  are  at  Lyons  on  conditions 
at  90  days,  and  free  of  Lyons. 

I have  been  informed  by  the  President  of  the 
Lyons  Chamber  of  Commerce  that  the  con- 
sumption of  tussur  silk  and  tussur  silk  waste 
in  France  during  the  latter  half  of  the  decade 
1870  to  1880  is  as  follows  : — 

During  1876,  1877,  and  1878  unknown;  in  fact, 
hardly  any  was  imported.  The  Chamber  does  not 
know  of  any.  I have  also  consulted  several  im- 
portant Lyons  and  St.  Etienne  manufacturers,  and 
they  say  they  do  not  remember  that  any  branch  of 
the  silk  trade  then  required  or  used  any  tussur  silk 
at  all.  1879 — 53  bales,  or  7,420  lbs.  of  raw  tussur 
silk;  59  bales,  or  8,260  lbs.  of  waste  tussur  silk. 
1880 — 375  bales,  or  48,580  lbs.  of  raw  tussur  silk; 
I47bales,  or  20,580  lbs.  of  waste  tussur  silk. 

The  following  Table  shows  the  state  of  the 
London  market  in  tussur  silk  from  1874  to 
1880.  Compare  it  with  the  remarkably  in- 
creased consumption  since  the  Paris  Exhibition 
of  1878 


Year. 

Stock  (Jan. 

1st). 

Imported. 

Consumed. 

Bales. 

Bales. 

Bales. 

1874 

....  66l 

none 

....  168 

1875 

....  494 

„ 

....  319 

1876 

....  175 

427 

....  174 

1877 

....  428 

1,037 

284 

1878 

....  1,181 

837 

....  736 

00 

-a 

....  1,282 

58 

....  1,142 

Chinese  Tussur  Silk. 

As  I have  previously  stated,  the  Chinese 
being  quicker  to  respond  to  commercial  re- 
quirements, as  soon  as  they  saw  the  steadily 
increasing  demand  for  Indian  tussur  silk  in 
Europe,  immediately  turned  their  attention  to 
a greatly  increased  production  of  their  own 
article,  and  to  them  for  some  years,  say  since 
1884,  has  been  owing  the  bulk  of  the  supply 
of  raw  and  waste  tussur  silk  for  European 
wants. 
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That  India,  too,  has  not  been  altogether 
lethargic  in  an  increased  output  of  tussur  raw 
silk,  will  be  shown  further  on,  whilst  in  regard 
to  Indian-native-woven  tussur  fabrics,  she  has 
greatly  increased  her  productions  and  exports. 

To  show  how  much  the  tussur  silk  trade  has 
increased  in  China  since  1879,  the  following 
highly  suggestive  figures  will  show.  They  are 
copied  verbatim  from  the  Chinese  Customs 
Report : — 

“ Shipments  of  raw  silk,  waste  silk,  and  pierced 
cocoons,  from  the  provinces  of  Manchuria,  Chili,  and 
Shantung,  for  the  ten  years  ending  31st  December, 
1888. 

1st  Jan.  to  31st  Dec.  lbs. 

1879  169,496 

1880  671,566 

1881  886,766 

1882  909>033 

1883  728,666 

1884  2,043,600 

1885  1,796,400 

1886  3,189,100 

1887  3.375*500 

1888  2,874,766 

The  enormous  increase  in  this  business  is  mainly  due 
to  the  application  of  tussur  spun  silk  to  the  seal  and 
plush  trades.” 

It  may  be  well  to  place  upon  record  the  pre- 
sent values  of  the  various  kinds  of  silks, 
European  and  Asiatic,  of  commerce  and  tussur 
silk  : — 


S. 

d. 

s. 

d. 

China  

13 

6 to 

15 

3 per  lb. 

Canton  

9 

6 „ 

12 

6 

99 

Japan,  No.  2 

*5 

0 *? 

15 

6 

99 

Japan  filatures 

16 

0 „ 

17 

0 good  to  best 

Japan  filatures 

J5 

0 „ 

*5 

6 ordinary 

Italian  Novi 

17 

6 „ 

19 

6 

9 9 

Italian  Lombardy  . . 

16 

0 ,, 

18 

0 

99 

British .... 

16 

6 ,, 

18 

6 

99 

French 

19 

0 ,, 

22 

0 

99 

Bengal,  Surdah  .... 

14 

0 „ 

15 

0 

99 

„ Cossimbuzar  ( 

November 

„ G.G.McP.  1 

„ Gonaten  ..  , 

- -v 

Bund. 

14 

0 „ 

H 

Bombyx 

,,  Ramnugger  ^ 

; 

fortunatus. 

Wild 

Silk. 

s. 

d. 

s. 

d. 

Tussur,  Indian  

5 

0 to 

7 

8 

Tussur,  China  

3 

8 „ 

4 

8 

Tussur,  Waste  

1 

2 „ 

1 

6 

Another  quotation. . . . 

, 0 

10  „ 

1 

4i 

Tussur  pierced  cocoons 

yielding  70  per  cent. 

of  silk 

1 

9z  >» 

J 

11 

Tussur  Waste,  press- 
packed  for  spinning  3 6 


It  is  very  unfortunate  that  England  is  so 
much  behind  France  in  silk-trade  statistics. 
I have  several  times  memorialised  the  Board 
of  Trade,  both  in  my  private  capacity  and  also 
as  President  of  the  Silk  Association  of  Great 
Britain  and  Ireland,  to  publish  annually  the 
quantities  of  silk  imported  of  the  following 
kinds  : — 

Bengal  raw  silk. 

Bengal  raw  silk-waste  knubs,  chassum,  <3:c. 

Bengal  corah  silks. 

Tussur  raw  silk. 

Tussur  silk-waste. 

Tussur  silk  pieces. 

But  they  inform  me  that  it  would  be  im- 
practicable to  make  these  distinctions  with- 
out causing  delay  in  the  examination  of  the 
goods  at  the  ports.  We  are  also  in  the  same 
state  of  ignorance  with  respect  to  the  trade  par- 
ticulars of  all  our  silk  centres ; whilst  in  France  0 
Germany,  and  Switzerland  all  particulars  are 
published  yearly,  and  can  easily  be  referred  to, 

The  Lyons  statistics  show  a rapidly  in- 
creasing consumption  of  150,000  lbs.  of  Indian 
tussur  for  last  year  for  that  city ; but  further 
than  this  I am  without  information.  The  con- 
sumption in  Switzerland  and  Germany  is 
considerable,  whilst  in  the  United  States  of 
America  it  has  been  very  large  ; one  house 
there  was  using  2,000  lbs.  per  week  at  the 
time  of  the  Colinderies  Exhibition. 

Indian  and  other  Wild  Silks. 

I hope  I have  not  wearied  you  with  this 
tussur  silk  recital.  It  is  an  industry  in  deep 
water,  and  in  taking  affectionate  leave  of  it  I 
would  say  that  there  are  yet  other  wild-silk 
worlds  to  conquer,  and  if  I am  spared  I hope 
to  turn  my  attention  to  at  least  one  of  three  kinds 
of  Indian  silks  not  yet  used  in  Europe,  which  are 
capable  of  having  an  important  future.  I need 
only  mention  the  Eri  and  Muga  silks,  long  ex- 
tensively cultivated  and  used  in  Assam  ; the 
products  of  the  caterpillars  of  Attacus  Ricini 
and  A ttacus  A ssama  ; the  Atlas  silk  of  the 
Attacus  Atlas , the  largest  known  moth. 

I found  the  atlas  silk  utilised  in  the  Nepal 
Terai  by  the  Mechi  people,  in  the  form  of  the 
rudely  made  cloths,  of  which  I have  brought 
two  extremely  rare  and  almost  unknown  kinds. 
The  warp  and  weft  are  hand-spun  yarns  of 
long  staple.  Owing  to  the  oppression  the 
native  weavers  of  this  cloth  have  had  to  under- 
go at  the  hands  of  the  Nepalese  authority, 
they  have  lately  been  driven  from  that  part  of 
the  country  bordering  on  the  Mechi,  and  have 
settled  on  land  across  the  Teesta. 
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Here  is  also  another  piece  made  from  the 
same  silk,  but  showing  the  native  dyeing  in 
the  red  stripes. 

They  were  first  exhibited  in  the  Colonial 
and  Indian  Exhibition,  and  are  more  fully  de- 
scribed, with  all  other  kinds  of  Indian  silk,  in 
the  exhaustive  and  descriptive  catalogue  of 
the  Silk  Culture  Court,  a book  which  ought  to 
be  in  the  hands  of  every  European  silk  manu- 
facturer. 

I would  especially  mention  Muga  silk,  ex- 
amples of  which  are  before  you  in  all  stages. 
It  is  even  superior  to  tussur,  and  is  more 
amenable  to  dyeing.  It  only  wants  bringing 
to  the  front  for  utilisation  and  increased  pro- 
duction. 

Manipur  Silk. 

Here  is  a piece  of  silk  which  at  the  present 
cnoment  is  of  interest,  but  the  interest  is  of  a 
melancholy  kind.  It  is  made  by  the  natives  of 
Manipur  for  the  use  of  their  richer  people.  It 
ds  in  stripes  with  broad  red  pattern  border. 

La  Soie  Chardonnet— La  Soie  Arti- 
ficielle  : Artificial  Silk. 

During  my  Jury  duties  in  1889  at  the  Paris 
Exhibition,  I came  across  an  entirely  new  kind 
of  fibre,  invented  by  Count  de  Chardonnet, 
who  terms  it  artificial  silk.  But  little  was 
thought  of  it  at  the  time,  but  it  has  subse- 
quently been  brought  to  greater  perfection,  as 
you  will  see  from  the  examples  I have  thought 
right  to  bring  up  with  my  other  illustrations, 
.and  it  may  be  of  interest  to  some  present.  It  is 
a product  which  belongs  neither  to  the  animal 
nor  to  the  vegetable  kingdom,  but  is  purely 
an  organic  chemical  substance,  formed  from 
cotton  or  cellulose  after  conversion  into  gun- 
cotton, and  from  that  state  into  collodion,  from 
which  viscous  substance  it  is  drawn  up  as  a fine 
thread  by  a reel  through  a glass  tube  into  which 
water  is  injected,  which  immediately  hardens 
vthe  fibre,  when  it  assumes  the  appearance 
of  silk,  which  it  very  much  resembles,  as  far 
;as  lustre  is  concerned.  It  will,  no  doubt, 
command  some  kind  of  utilisation,  although  it 
can  never  replace  silk,  which  is  much  more 
durable  and  strong.  It  is,  nevertheless,  a 
deeply  interesting  and  cleverly  - devised  pro- 
duct. It  is  protected  by  several  patents  ; and 
a company  has  been  formed  in  France,  and 
one  is  about  to  be  formed  in  England.  What- 
ever success  it  may  have  in  the  future,  one 
thing  is  certain,  that  its  greatest  rival  will  be 
tussur  silk,  which  can  successfully  compete 
with  it  in  price. 


Here  are  two  cases  of  it : one  containing  it 
in  skeins,  dyed  in  various  colours  and  black, 
by  my  son,  who  has  recently  found  methods  of 
dyeing  it  without  impairing  its  curious  lustre. 
The  other  shows  it  in  the  state  of  two  kinds  of 
silk  damasks,  the  weft  of  them  only  is  artificial 
silk,  the  warp  being  real  silk,  and,  in  a small 
piece  of  ribbon,  the  figured  part  of  which  is 
artificial  silk,  and  the  rest  of  real  silk. 


LIST  OF  THE  ILLUSTRATIONS  AND  UTI- 
LISATIONS OF  TUSSUR  SILK. 

1.  Entomological  glass  case  of  arranged  moths, 

larvae,  cocoons,  and  silk  : — a.  Larva  of  tussur 
silk  moth,  Antheraea  mylitta ; b.  Male  and 
female  moths  of  Antheraea  mylitta;  c.  Co- 
coons, whole,  pierced  and  showing  chrysalides  ; 

d.  Tussur  raw-silk,  native  reeled  at  Fatwah  ; 

e.  ditto,  reeled  by  the  Italian  method  by 
Messrs.  Louis  Payen  and  Co.,  at  Behrempore  < 

f.  Male  and  female  moths  of  the  Chinese 
tussur  silkworm,  Antheraea  pernyi ; g.  Co- 
coons of  tussur  silkworm,  Antheraea  pernyi  ; 
ditto,  in  oak  leaves  ; h . Chinese  reeled  silk  of 
tussur  silkworm,  Antheraea  pernyi ; i.  Larva  of 
Bombyx  mori ; j.  Male  and  female  moths  of 
Bombyx  mori ; k.  Cocoons  of  the  mulberry- 
fed  silkworm,  Bombyx  mori,  Italian,  white ; 
l.  Ditto,  yellow ; m.  Hot-weather  cocoons, 
Bombyx  craesi,  and  cold-weather  cocoons, 
Bombyx  fortunate s of  Bengal. 

2.  Large  diagram  of  larvae,  moths,  and  cocoons, 

natural  size  and  enlarged,  and  raw-silk  : — 
a.  Tussur  silkworm  or  larva ; b.  Tussur  moth, 
Antheraea  mylitta ; c.  Tussur  cocoon  showing 
pedicular  attachment ; d.  Chinese  tussur  moth, 
Antheraea  pernyi;  e.  Chinese  tussur  cocoon  ; 
f.  Mulberry-fed  silkworm  of  commerce,  Bom- 
byx mori ; g.  Bombyx  mori  moth. 

3.  Large  drawing  of  native  Arrah  woman  reeling 

and  winding  tussur  silk  by  their  native  methods. 

4.  Large  drawing  of  the  European  method  of 

cocoon-reeling  with  the  Italian  Tavelette 
Keller. 

5.  Diagram  of  the  microscopic  appearance  of  tussur 

silk  fibre,  longitudinally  and  in  section.  Ditto, 
ditto,  showing  separated  fibrillae. 

6.  Ditto,  ditto,  of  the  ordinary  silk  of  commerce, 

Bombyx  mori,  longitudinally  and  in  section. 

7.  Five  bottles  containing  silkworms  in  spirit:  — 

a.  Larva  of  Bombyx  mori;  b.  Larva  of  the 
tussur  moth,  Antheraea  Mylitta  ; c.  Larva  of 
Cricula  trifenestrata ; d.  Larva  of  the  eri 
moth,  Attacus  ricini ; e.  Larva  of  the  muga 
moth,  Antheraea  Assama. 

8.  Grape-like  clusters  of  the  cocoons  of  Cricula 

trifenestrata,  from  Ranchi,  Chutia  Nagpur, 
Bengal. 
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9.  Three  hand-reels,  used  by  the  natives  for  reeling 
tussur  cocoons.  One  hand-reel,  used  by  the 
natives  for  reeling  ordinary  cocoons. 

10.  The  Italian  Tavelette  Keller. 

11.  “The  Dyes  and  Tans  of  India,”  by  T.  Wardle. 

12.  Map  of  India. 

13.  Tussur  silk  dyed  black,  showing  scintillations. 

14.  Convoluted  flat  tape  of  tin-plate  do.  do. 

15.  Cylindrical  rod  of  the  same  material,  showing 

equal  diffusion  of  light. 

16.  Native-woven  piece  of  Indian  tussur  silk-cloth, 

undyed.  Ditto,  ditto,  dyed  at  Hazaribagh, 
Bengal. 

17.  Thirty  cards,  containing  samples  of  woven  silk, 

tussur  silk,  wool,  and  cotton,  dyed  with  Indian 
vegetable  dye-stuffs. 

18.  Santal  bow  and  arrow. 

19.  Hortus  siccus  of  the  tussur  food-plants,  with 

tussur  cocoons  attached  to  the  branches, 
collected  and  mounted  by  the  Rev.  A.  Camp- 
bell in  the  Santal  jungles  in  Gobinpore,  Man- 
bhum  : — a.  Terminalia  tomentosa  ; b.  Termi- 
nalia  chebula ; c.  Terminalia  arunja ; d' 
Terminalia  bellerica ; e.  Shorea  robusta ; 
f.  Zizyphus  jujuba ; g.  Lagerstroemia  parvi- 
flora ; h.  Careya  arborea ; i.  Diospyros  tomen- 
tosa ; j.  Alstonia  scholaris. 

20.  Tussur  cocoons  from  the  Santals  at  Pokhuria. 

21.  Tussur  cocoons  from  Gaya. 

22.  Tussur  raw  silk  from  Gaya,  two  qualities. 

23.  Tavelette  Keller. 

24.  Three  hand-reels. 

25.  Hanks  of  native  reeled  raw  tussur  silk,  reeled  in 

Arrah. 

26.  Samples  of  tussur  raw  silk  reeled  by  Messrs. 

Louis  Payen  and  Co.,  at  Berhampur. 

27.  Fatwah  tussur  cocoons. 

28.  Fatwah  plaid  cloth  made  of  tussur  silk  warp  and 

cotton  weft. 

29.  Tobacco  box  of  tussur  cocoons. 

30.  Woodcutter’s  knife-belt  with  jingle-bells  of 

tussur  cocoons. 

31.  Tussur  silk  waste  for  seal-cloth  manufacture; 

tussur  raw-silk  used  for  cutting  up  for  seal- 
cloth. 

32.  Tussur  silk  spun  into  yarn  for  weaving  into  seal- 

cloth  ; three  sizes,  dyed  and  undyed,  manu- 
factured, and  lent  by  Messrs.  J.  Bradwell 
and  Co.,  silk  spinners  and  merchants,  Con- 
gleton. 

33.  Seal  plush. 

34.  Six  kinds  of  tussur  silk  seal-cloth,  plain,  raye, 

and  embossed ; manufactured  and  lent  by 
Messrs.  Norton  Brothers  and  Co.,  Norton- 
thorpe  and  Cuttlehurst  Mills,  Huddersfield. 

35.  Five  kinds  of  tussur  silk  sealettes,  manufactured 

by  Messrs.  Joseph  Walker  and  Sons,  Lir.dley, 
Huddersfield  : — a and  b , two  kinds  of  bronze 
sealettes ; c , bronze  ecrase ; d , black  ecrase  ; 
e , stripe  beaverette. 

36.  Two  kinds  of  tussur  silk  seal-cloth,  manufactured 


by  Messrs.  Field  and  Botterill,  Skelmanthorpe, 
near  Huddersfield: — a,  stamped;  b,  with  white 
hairs  inserted. 

37.  Plush  made  in  Crefeld  in  1872,  the  first  applica- 

tion of  tussur  silk  for  a pile  fabric,  lent  by  the 
South  Kensington  Museum. 

38.  Embroideries  in  tussur  silk,  worked  and  lent  by 

the  Leek  Embroidery  Society ; a.  Dinner-table 
centre  on  satin,  worked  in  Indian  tussur  silk, 
designed  by  the  late  John  Sedding ; b.  Portiere 
on  cotton  velvet,  designed  by  T.  Wardle, 
jun.,  and  worked  in  tussur  embroidery  silk  ; 

c.  Portiere  on  tussur  silk,  worked  in  tussur 
embroidery  silk ; designed  by  William  Morris  ; 

d.  Panel  or  screen,  worked  on  native  woven 
Indian  tussur  silk,  in  tussur  embroidery  silk  ; 

e.  Embroidery  for  cushion,  worked  on  tussur, 
in  tussur  embroidery  silk,  f,  Tea-gown  on 
tussur,  worked  in  Indian  tussur  silk  ; g.  Design 
for  curtain  on  cotton  velvet,  worked  in  Indian 
tussur  silk  ; h.  Embroidery  for  tea-gown  on 
tussur,  worked  in  tussur  embroidery  silk ; 
i.  Curtain  border  on  tussur  silk ; designed  by 
G.  G.  Scott,  jun.;  j.  Portiere , “Ajanta” 
design  on  tussur  silk,  worked  in  tussur  em- 
broidery silk. 

39.  Eria  silk  cloth,  English  woven  ; printed  by 

Thomas  Wardle. 

40.  Cloth  made  of  muga  silk  (Anthersei  Assama). 

41.  Bengal  raw  silk,  10  deniers,  reeled  from  Bengal 

cocoons  with  the  Tavellette  Keller. 

42.  The  first  English- woven  piece  of  silk  from  muga 

cocoons;  printed  by  Thomas  Wardle. 

43.  Muga  raw  silk  (Antheraea  Assama),  reeled  in 

the  Colonial  and  Indian  Exhibition,  1886. 

44.  Tussur  silk  reeled  at  Fatwah. 

45.  Four  specimens,  of  1 metre  each,  of  brocades, 

the  ornamental  parts  of  Indian  tussur  silk, 
woven  in  patterns  of  Louis  XVth  and  Louis 
XVIth  styles ; manufactured  by  Messrs. 
Lamy  and  Giraud,  Lyons. 

46.  Tussur  plain  cloth  of  excellent  quality  for  under- 

clothing, very  agreeable  to  wear  ; manufac- 
tured by  Messrs.  Lamy  and  Giraud ; width 
2 *j\  inches,  value  5s.  per  yard. 

47.  Brocatelles,  or  tapestry-cloths,  of  French  manu- 

facture, lent  by  Messrs.  Kendal,  Milne  & Co., 
Deansgate,  Manchester a.  Brocatelles,  spun- 
silk  warp,  with  the  whole  of  the  weft  of  Indian 
tussur  silk;  b.  Brocatelle,  spun- silk  warp,  with 
the  weft  of  Indian  tussur  silk  and  cotton  ; 
c.  Brocatelle,  cotton  warp  and  Indian  tussur 
silk  weft ; d.  Brocatelle,  spun-silk  warp,  with 
the  whole  of  the  weft  of  Indian  tussur  silk. 

48.  Tussur  silk  tapestry-cloths,  for  curtains,  manu- 

factured by  Messrs.  David  Barbour  & Co., 
Renfield- works,  Pollokshaw,  near  Glasgow. 

49.  Twelve  pieces  of  tapestry-cloths,  for  curtains, 

the  weft  of  which  is  of  tussur  silk  of  French 
manufacture. 

50.  Blue  gold  and  green  curtain,  of  Scotch  manu- 
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facture,  Ajanta  design ; the  gold-coloured 
parts  are  of  tussur  silk. 

51.  Two  examples  of  tussur  tissues,  manufactured  by 

Messrs.  Villar,  Gueneau  & Chartron,  of  Lyons, 
in  plaids  also ; one  other  patterned  fabrics,  in 
which  tussur  forms  the  whole,  manufactured 
by  the  same  firm. 

52.  A series  of  summer  curtains  and  a shawl’ 

manufactured  and  lent  by  Messrs.  Jamieson 
& Co.,  Darvel,  Ayrshire: — a.  Gold,  green, 
and  salmon-coloured  summer  curtain  of  tussur 
silk,  beautifully  woven,  with  very  effective 
border  and  centre ; b.  Gold  and  salmon- 
coloured  summer  curtain,  interwoven  with 
muslin ; c.  Light  richly-coloured  shawl. 

53.  Two  tussur  silk  summer  curtains,  manufactured 

by  Messrs.  J.  W.  & C.  Ward,  Albion-mills, 
Halifax. 

54.  Small  example  of  gold-coloured  damask,  manu- 

factured by  Messrs.  M.  Perkin  & Sons,  27, 
Curtain-road,  London,  E.C. 

55.  Example  of  cream-coloured,  figured  damask 

Indian  tussur  silk,  manufactured  by  Messrs. 
M.  Perkin  & Sons,  27,  Curtain-road,  London, 
E.C. 

56.  Three  samples  of  Indian  tussur  silk  figured- 

damask,  woven  in  Leek,  in  1879. 

57.  Two  specimens  of  French  made  open-work  dress 

damasks,  Indian  tussur  silk. 

The  following  articles , included  in  No.  58  to  62,  are 
manufactured  and  lent  by  Messrs.  Schott?nann 
6°  Co .,  Berlin  : — 

58.  Woollen  shawl,  with  rich  effect  with  tussur  silk. 

59.  Woollen  shawl,  with  open  net-work  of  tussur 

silk. 

60.  Machine-knitted  salmon-coloured  fichu,  with 

alternating  wavy  lines  of  tussur  silk  and  wool. 

61.  Two  tussur  fichus,  in  brown  and  drab,  all  tussur 

silk. 

62.  Tussur  silk  chenille,  in  various  colours,  and  cut 

in  a variety  of  patterns. 

The  following  articles , included  in  No.  63,  are 
manufactured  and  lent  by  Messrs.  W.  and  G. 
Kessler , Berlin  : — 

63.  A series  of  tussur  chenilles,  chenille  fringes, 

trimmings,  tassels,  toy  monkeys  and  swans, 
deep  fringes  of  wool  and  tussur  mixed,  and 
pom-poms,  manufactured  and  lent  by  Messrs* 
W.  and  G.  Kessler,  Berlin. 

64.  Tussur  silk  chenille  table  covers,  manufactured 

by  Messrs.  Anderson,  Lawson  & Co.  ; value, 
35s.  each. 

65.  Series  of  satin  damask  and  brocade  of  Indian 

tussur  silk,  manufactured  by  Messrs.  Devaux 
and  Bachelard,  of  Lyons  ; 1 metre  each. 


66.  Six  samples  of  Indian  native-woven  bleached 

tussur  silk,  and  three  examples  of  Indian 
native-woven,  unbleached  tussur  silk  for 
dresses  ; printed  by  Thomas  Wardle,  Leek. 

67.  Indian  tussur  silk  tram,  dyed  to  the  colour  of 

fourteen  precious  stones,  by  G.  C.  Wardle, 
Leek. 

68.  Indian  tussur  raw  silk,  such  as  is  used  for  the 

manufacture  of  pom-poms,  dyed  with  aniline 
dyes  by  G.  C.  Wardle,  Leek. 

69.  Bundles  of  three  threads  organzine  of  Indian 

tussur  silk,  manufactured  by  Messrs.  J.  and 
T.  Brocklehurst  & Sons,  Macclesfield. 

70.  Lace,  manufactured  by  Messrs.  J.  Kirkbridge 

& Co.,  St.  Mary’s-gate,  Nottingham;  the 
patterned  part  is  made  of  Indian  tussur  silk, 
thrown  by  Messrs.  J.  and  T.  Brocklehurst 
& Sons,  Macclesfield. 

7 1.  Three  opera  shawls,  or  fichus,  unbleached, 

machine-knitted,  manufactured  by  Mr.  Stim- 
son,  of  Leicester. 

72.  Cream-coloured  bleached  opera  fichu,  of  Indian 

tussur  silk,  lent  by  Mr.  Maas,  of  Berlin ; also 
pocket  handkerchief  and  pieces  of  tussur  silk 
for  rain  and  dust  cloaks,  lent  by  Mr.  Maas. 

73.  Pocket-book  and  garter  elastic-webs,  in  which 

tussur  silk  is  used,  manufactured  and  lent  by 
Messrs.  Archibald  Turner  & Co.,  Bow-bridge 
Mills,  Leicester. 

74.  One  10-yard  piece  of  native  woven  tussur- silk 

“chadar”  undyed,  with  red  border,  for 
women’s  wear  ; woven  at  Giridi,  Bengal. 

75.  One  10-yard  length  of  native  woven  tussur  silk 

“dhoti,”  for  men’s  wear;  woven  at  Giridi, 
Bengal,  undyed,  with  red  border. 

76.  Indian  tussur  raw- silk,  reeled  by  Messrs.  Louis 

Payen  and  Co.,  at  Berhampur. 

77.  Sample  of  Indian  tussur  2-threads  tram,  90 

deniers,  produced  from  the  above  raw  silk  ; 
thrown  in  Italy. 

78.  Scarf  of  cotton  warp  and  tussur-silk  weft ; manu- 

factured by  Messrs.  Kershaw  and  Swindells, 
Macclesfield. 

79.  Three  bottles  of  powdered  tussur  silk,  for  surface 

coating ; a new  French  utilisation. 

80.  Native  spun  and  woven  undyed  cloth,  made  of 

the  silk  of  the  Atlas  worm,  Attacus  atlas, 
Nepal  terai. 

81.  Native  spun  and  woven  undyed  cloth,  made  of 

the  silk  of  the  Atlas  worm,  Attacus  atlas, 
Nepal  terai ; red  plaid  on  undyed  ground. 

82.  Garment  of  Manipur  silk  of  native  manufacture 

and  dye. 

83.  La  soie  Chardonnet , artificial  silk,  woven  into 

broad  silks  and  ribbons;  the  warp  real  silk> 
and  the  weft  artificial  silk. 
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84.  La  soie  Chardonnet , artificial  silk,  in  skeins, 
made  from  cellulose  after  conversion  into  gun- 
cotton and  collodion ; dyed  in  black  and  colours 
by  G.  C.  Wardle,  Leek. 


List  of  Silk-Producing  Lepidoptera,  brought 
up  to  the  Present  Date. 

Those  marked  with  an  asterisk  are  in  my  collection  in  the 
imago  state.  Of  those  marked  with  two  asterisks  I have  both 
imago  and  cocoon.  Of  those  marked  thus  (+)  I have  the 
larva,  cocoon,  and  imago.  Of  those  marked  thus  (+)  I have 
the  cocoon  only.  Those  not  marked  I do  not  possess  in 
any  stage,  and  I shall  be  glad  to  receive  larva  and  moths, 
but  more  particularly  the  cocoons  of  all  or  any  of  these 
species  to  assist  me  in  the  investigation  of  the  physical  pro- 
perties and  structure  of  the  silk  fibres  of  the  Heterocera,  a 
work  in  which  I have  for  some  time  been  engaged. 


FAMILY.  GENUS  AND  SPECIES. 

Zygaenidae  ...  Procris  statices 
„ geryon 
,,  globuliae  ... 

,,  chloros 

Zygaena  minos 

„ exulans  ... 

,,  tritolii 
,,  meliloti  ... 

„ lonicerae  ... 

,,  filipendulae 
„ pilosellae  ... 

,,  camiolica 
Cochliopodae  | Limacodes  testuda 
„ j „ asellus... 

Nycteolidae  . . . | Erias  chlorana 

„ vernana 

Halias  prasinana  ... 

„ quercana  ... 
Lithosidae  ...  Nola  cuculatella  ... 

„ cristulalis 

„ strigula 

,,  albulalis 
,,  centonalis  ... 

„ togatulalis  ... 
Nudaria  murina  ... 
Setina  irrorella 
Lithosia  mesomelia 
„ muscerda  . 

„ aureola  ... 

,,  pygmaeola 

,,  caniola  ... 

,,  helveola  . . . 

,,  complanula 
1,  complana 
„ griseola  ... 
,,  stramineola 
„ rubricollis 

I „ quadra  ... 


LOCALITY. 

Britain* 


Europe 

Britain* 


FAMILY. 

Arctiidae 


Hepialidae 


Psychidse 


Liparidae 


GENUS  AND  SPECIES. 

Eulepia  grammica 

,,  cribrum  

Callimorpha  dominula. . 

,,  her  a 

Euthemonia  russula  ... 
Pleretes  matronula 
Chelonia  plantaginis  ... 

» caja 

„ villica  

Ocnogyna  pararita 

Arctia  fuliginosa  

,,  mendica  

„ lubricipeda 

,,  menthrasti 

,,  urticae 

,,  zatima 

„ flavia 

,,  purpurata 

„ Hebe  

,,  aulica 

,,  casta  

Epichnopteryx  helci- 

nella  

Hepialus  virescens 

Cossus  ligniperd  

„ terebra  

Psyche  

,,  cocoons  found  in 
the  Tea-plant. 


Psyche  graminella 
,,  vilosella 
,,  Ecksteini  ... 

,,  Zelleri 

,,  plumifera  ... 

„ hirsustell  ... 

Thyridopteryx  Ephae- 

merifornies 

Euneta  Japonica  ... 
Liparis  chrysorrhae 

,,  auriflua  

,,  salicis 

,,  dispar  

,,  monacha 

Orgyia  antiqua  

,,  gonostigma 

„ caenosa  

,,  leucostigma 

,,  ericae 

,,  Josephina  Paar 
Dasychira  confusa 

,,  selenitica  .. 

,,  pudibunda  .. 

Dicallomera  fascelina.. 

Calliteara  abietis 

Darala  ocellata  


Jersey* 

Europe 

Jersey* 


Europe 

Jersey* 


Europe** 


New  Zealand 
Europe 
>> 

Senegal 

India 

Natal 

Europe 


North  America 

India 

Britain* 


Europet 


Britain' 


Europe.* 

Indo  - Austral- 
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FAMILY. 

GENUS  AND  SPECIES. 

LOCALITY. 

Liparidse 

Murlida  mutans  

Indo- Australasia* 

„ citrina  

ll  19 

» 

„ undata  

* 

» • 

Calepteryx  collesi 

11  11 

* 

Laris  nigrum 

Europe. 

Bombycidse... 

Bombyx  Mori 

Italy.  Green 
cocoonsf 

! p 

” ” 

,,  Yellow  ! 
cocoons** 

1 0 < 

1 >1  p 

r 0 2. 
22.2- 

99  19  

„ White 
cocoons** 

5'S‘ 

aq  (O 

19 

99  19  •••  

Japan  white 
coonsj 

co- 

19 

” » - 

China  white 
coons? 

co- 

99 

*’  - 

French  white  and 
yellow  cocoons? 

” 

” ” 

Broussa  white  and 
yellow  cocoons? 

99 

” ” 

Cyprus  large  white 
cocoons? 

” 

99  ft  

Cashmere  1 
coons? 

CO- 

tt  n 

Burma  ,,? 

„ ,,  

Ceylon 

Kashmir 

- 

„ „ 

Saharanpur 

79 

ft  a 

Cawnpur 

” 

n ft  •••  

Lahore 

» 

„ 

Persia 

” 

,,  rhadama 

Madagascar.** 

’> 

,,  fortunatis 

Bengal** 

,,  croesi  

Bengal** 

,.  Textor  

India** 

,,  meridionalis ... 

India** 

,,  arracanensis ... 

Aracan  & 
mah** 

Bur- 

,,  sinesins 

India** 

99 

,,  processionalis . 

,,  borocera 

Riviera? 

” 

Crateronyx  Dumeti 

Europe. 

” 

Theophila  huttoni 

India.** 

„ mandarina  ... 

China. 

Demas  coryli 

Britain* 

Trichiura  cratsegi 

** 

” 

Psecilocampa  populi  ... 

** 

Malacosoma  franconcia 

Europe** 

Nemeophila  alpicola  ... 

„ * 

.. 

Clisiocampa  castrensis  . 

Britain? 

,,  neustria  ... 

„ t 

>,  americana 

North  America* 

» 

,,  innocens... 

,i> 

* 

ft 

,,  henckei  ... 

Europe* 

„ 

,,  Ursula 

Africa* 

„ 

Eriogaster  proxima 

South  Americ 

a* 

M 

,,  hirtina 

„ 

* 

99 

,,  lanestris 

Britain? 

,9 

Dasysoma  catax  

Europe? 

„ 

„ rimicola- catax 

„ ? 

„ 

Pachygastria  trifolii  ... 

Britain? 

,9 

,,  serrula  ... 

Europe? 

Lasiocampa  dieckmanni 

Siberia* 

FAMILY. 
Bombycidse . 


Endromidse  .. 
Saturnidse  .. 


GENUS  AND  SPECIES. 

Lasiocampa  quercus  . 

,,  rubi  ...  . 

,,  lobulina  . 
Hylesia  canitiae  ...  . 

Titya  undulosa  

Macromphalia  cbilensis 
Odonestis  potatoria 

„ albomaculata 
„ laeta 
Crostogastria  pruni 

„ sumatrensis 
Gastropacba  quercilolia 
,,  populifolia . 
,,  tremulifolia 
,,  ilicifolia  ... 

new  species 
,,  suberifolia . 
,,  pardale  ... 

Antarctia  sordida 

Eutricha  pini 

Boroceros  postica 

Limacodes  bufo  

Cosmotriche  lunigera  ... 

Pacbypasa  otus  

Lebeda  pithyocampa- 

crameis 

Gangarides  rosea 

Megasoma  repanda 
Drymonia  senatoria  ... 

„ alba 

Nemereas  trimacula  ... 

Hydrias  nacens  

Gonometa  postica 

Palustra  burmeisteri  . . . 
Endromis  versicolora  . . . 

Attacus  atlas 

„ cynthia  

,,  ricini 

,,  insularis  

„ hesperus  

,,  aurota  

„ jacobese  

,,  maurus  

,,  orizaba  

,,  speculum 

» sp 

,,  arethusa 

Platysamia  cecropia  ... 
,,  Columbia  ... 
,,  ceonothi  ... 
„ calleta 
,,  Gloveri 
Callosamia  angulifera. .. 
„ prometbea .. 

Telea  polyphemus 

Bunaea  alcinoe  


LOCALITY. 

Britain* 


Hondurast 
South  America* 


Britaint 

Europe* 


Indo- Australasia* 
Britaint 

Central  Europet 
Europe* 

Britain* 

Indo  Australasia* 
France  & Spain* 
Indo- Australasia* 
Europe* 

Central  Europe'* 
South  Africar 
Europe  & Siberiat 
South  Germany* 
Europe  & Siberiat 

Africa* 

Indo- Australasia* 
Europe* 

North  America* 

* 

South  America* 
Africa* 

South  America** 

Britainf 

India* 


Guiana* 

South  America** 


Mexico  * 

South  America** 

Demerara  (G. 
H.  Hawtajne, 
Esq.)** 

South  America* 
North  America** 
Columbia* 

North  America* 
South  America* 
North  America 


Africa* 
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FAMILY. 

Saturnidae 


GENUS  AND  SPECIES. 

LOCALITY. 

FAMILY. 

Bunaea  caffraria  

South  Africa* 

Saturnidae  ... 

Copaxa  decesens  

South  America* 

Syntherata  j anetta 

Indo  - Austral- 

” 

asia** 

tt 

Antheraae  assama 

Assam** 

,, 

,,  myhtta 

India** 

„ frithii  

Sikkim* 

” 

,,  helferi  

„ * 

” 

,,  menippe 

Africa* 

” 

>»  roylei  

India** 

» pernyi  

China** 

” 

,,  feltoni  

* 

” 

,,  belina  

Indo- Australasia* 

” 

,,  3rama-raai  ... 

Japan** 

,,  eucalypti 

Indo- Australasia* 

»» 

,,  simplex 

Africa* 

” 

Caligula  simla  

India** 

” 

Actias  selene 

„ ** 

»» 

„ luna  

North  America** 

” 

,,  artemis  

Siberia* 

>> 

„ isabella  

Spainf 

” 

Gyanisia  isis  

Africa  * 

” 

Saturnia  pyri 

South  Europet 

” 

„ boisduvalli 

Europe* 

” 

t , schenkii 

* 

” 

,,  pjretorum 

Siberia* 

** 

,,  spini 

South-East  Europe 

Geometridae.. 

& Western  Asiaf 

,, 

,,  grotei  

Darjeeling 

tt 

,,  pavonia  

>> 

„ 

,,  carpini  

Britain* 

„ 

it  haegi 

South  America** 

„ 

,,  galbina  

. 

” ! 

M janskowskii  ... 

Europe** 

,, 

,,  diana  

Europe  8c  Siberia** 

„ 

,,  mendocina 

North  America* 

,, 

Atlantica  Alg 

Europe 

Drepanulidae 

Neoris  huttoni  

North-west  Hima- 
layas* 

” 

Loepa  katinka  

Indiat 

” 

Loepa  miranda  

t>  ** 

Perisomena  caecigena  ... 

Europe  and  West- 

” 

ern  Asia** 

ft 

Hyperchiria  io  

North  America** 

tt 

,,  pamina 

South  America* 

» 

,,  metzlii 

„ * 

tt 

,,  liberia 

* 

Pseudo  Bom- 
byces,  or 

„ orodes 

} » 

Notodontidae 

,,  scapularis. . 

,,  coresus  ... 

„ * 

,,  viridescens 

tt  * 

” 

„ euryopa  ... 

yy 

,,  illustris  ... 

* y 

,,  complicata 

* 

,,  salmonia... 

99 

„ beskei 

y y 

,,  nyctimena 

99 

„ aspera 

* 

,,  myops 

»» 

GENUS  AND  SPECIES. 
Agliatau 

Polysthana  rubrescens 
„ andromeda 

Brahmaea  lunulata  lede 
reri 

Hemileuca  maj a ... 

,,  nevadensis 

Rhescyntis  erythrina 
,,  pandora 

Eudelia  rufescens  ... 

Urota  sinope  

Micrattacus  dissimilis 
Mimallo  despecta... 
Cyrtogone  herilla  ... 
Molippa  sabina 
Coloradia  venata  ... 
Dirphia  tarquinia  ... 

,,  vulpina 
,,  cinnamonea 
„ marginata... 

,,  glauca 
,,  speciosa  ... 
Ceratocampa  regalis 

,,  imperialis 

Rhodia  newera 
Odontopera  bidentata 
Ennomos  autumnaria 
Pericallia  Syringaniae 
Eugoria  fuscantaria 
Epione  Apiciaria  ... 
Acidalea  luteola  ... 
Numeria  pulveria  ... 
Cidaria  sagittata  ... 
Seotosia  certata  ... 
Eupithecia  togata . . . 
Platypteryx  lacertula 
sicula... 
falcula 
bamula 
uniguicula 

Cilix  spinula  

,,  glaucata 

Cricula  trifenestrata 
Lonomoia  albigutta 


Stauropus  fagi 
Petasia  cassinea  ... 

,,  nubeculosa 
Harpyia  vinuda 
,,  bifida 

,,  furcula  ... 

Pygoera  pigra 

Clostera  curtula  ... 

,,  anachoreta 

„ reclusa  ... 

,,  anastomosis 

Gluphisia  crenata... 


Central  Europe  & 
Northern  Asia* 

South  America’0 


Europe* 

North  America* 

4 

tt 

South  America* 


Africa* 

South  America* 
* 

Africa* 

South  America* 

Cayenne** 
South  America* 
South  America* 


North  America* 

India 

Britain** 


Europe 


Britain* 


>t  t 


Europe 

Indiat 

South  America* 
Britain* 


Europe 

Britain* 


Europe 

Britain* 
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FAMILY. 

GENUS  AND  SPECIES. 

LOCALITY. 

FAMILY. 

GENUS  AND  SPECIES. 

LOCALITY. 

Notodontidae . 

Ptilophora  plumigera  . . . 

Britain*' 

Noctuidae  ... 

ThalpocaresDardonini  . 

Europe 

,, 

Ptilodontis  palpina 

* 

,, 

Erastria  Venustula 

,, 

„ 

Notodonta  camelina  ... 

„ * 

Spintherops  spectrum  ... 

,, 

,, 

Notodonta  cucullina  ... 

„ * 

Crambites  ... 

Galleria  cerella  ; 

Britain** 

„ 

,,  carmelita  ... 

* 

„ 

,,  mellonella  ... 

Europe 

„ 

,,  bicolora 

„ * 

Tortrices 

Tortrix  veridana  j 

Britain* 

„ 

,,  dictaea 

35  ** 

Tineas  

Harpipteryx  harpella  ...  1 

* 

„ dictaeoides  ... 

„ * 

,, 

Hyponomeuta  padi  ...  j 

**- 

„ 

,,  dromedarius  . 

* 

,, 

,,  plumbella  ] 

* 

’ * 

w 

,,  tritophus 

** 

,, 

,,  padella ... 

* 

,,  . ziczac  

„ * 

,,  euonymella 

* 

„ trepida 

Britain*® 

,, 

Plutella  xylostella 

” * 

„ 

,,  torva  

Europe** 

Tineidae 

Talaeporia  politella 

Europe 

,, 

chaonia 

Britain* 

„ 

,,  pseudo-bom- 

• „ 

,,  dodonea 

3 3 ** 

bycella 

,, 

Diloba  caeruleocephala  . 

* 

,, 

I Tolenobia  clathrella  ... 

„ 

„ 

Heterocampa  subrotata. 

North  America* 

„ 

Tolenobia  pineti  

„ 

,,  quadrata. 

South  America* 

,,  Triquetrella. 

a 

33 

„ amazonica 

v * 

,, 

Psilothria  dardoinella ... 

1 

„ 

Edema  albifrons  

North  America* 

„ 

Tinea  pellionelle  

,, 

„ 

Cnethocampa  processio- 

South  and  Central 
Europe* 

„ 

Tineapseudobombycella 

„ 

nea 

Sesiidae 

Trochilium  apiforma  ... 

,, 

„ 

,,  pityocampa 

North  Germany® 

» 

Heterogynis  affinis 

a 

3? 

,,  pinivora  ... 

Europe 

» 

,,  Paradona... 

a 

Noctuidae  ... 

,,  Herculeana 

Diphthea  orion  

* 

3? 

Britain 

Sarrothripa  undulana  ... 

” 

it 

,,  ludifica  

Europe 

Undescribed  cocoons  found  on  1 

„ 

Acronycta  aurcoma 

Britain* 

the  Dow  tree 

1 Rancbi,  Bengali 
) 

,, 

,,  menyanthidis 

„ * 

Undescribed  cocoons  found  on  1 

„ 

Simyra  venosa  

» 

, T > Palandu,  Ranchi,  Bengali 

the  Jamoon  tree t 

„ 

Thyatira  Batis  

Europe 

Undescribed  cocoons Gambia,  West  Africai 

Arsilonche  albovenosa  . 

Undescribed  cocoons  found  on  ) 

it 

Clidia  Geographica  ... 

the  Guava  tree,  A Psychidceen  ] Dominica+ 

,, 

Polia  canerceus  

,, 

” 

Valeria  oleagina  

Hadena  porphyrea 

” 

,, 

,,  atriplicis 

* 

DISCUSSION. 

Eriopsus  Latreilli 

Sir  George  Birdwood  said  that  Mr.  Wardle 

Euplenia  lucipara 

had  attributed  too  much  credit  to  him,  in  saying 

*’ 

Dicycia  O O 

” 

that  he  was  the  first  to  draw  attention  to  the  possi- 
bility of  utilising  the  tussur  silk  of  India  in  European 

a 

Cuculiia  chamomilles  ... 

„ • • 'I'jrjBf 

manufacture. 

He  had  simply  not  neglected  his  duty 

a 

,,  verbase 

with  reference  to  this  interesting 

silk,  whether  in 

„ 

Cucullia  scrophularia;... 

Britain* 

connection  with  the  Victoria  and 

Albert  Museum, 

,, 

,,  tanaceti 

Europe5*' 

at  Bombay, 

and  the  India  Museum  here,  or  the 

„ 

„ lactucae 

* 

various  international  exhibitions  held  since  that  of 

„ 

,,  argentea...  ... 

,, 

1851.  But,  long  before  his  time,  the  capabilities  of 

„ 

Manestra  persicania  ... 

Persia 

tussur  silk  had  been  noticed  by  English  naturalists  in 

a 

Catocala  sponsa  

Britain* 

India;  and  in  certain  parts  of  India — in  the  Deccan> 

,, 

1 

,,  promissa 

Europe 

particularly  in  the  valleys  of  the  Kistna  and  the  Go- 

1) 

Cj’onatorpha  rideus  ... 

davery,  and  throughout  the  Circars  to  Orissa,  and 

„ 

Panthea  ccenobita 

a 

again  on  the  north-western  borders  of  Hindustan — 

js 

Eurhipia  adulatrin 

tussur  silk  had  been  woven  from  time  immemorial ; 

Plusia  triplasia  

and  he  was  of  opinion  that  the  earliest  silk  known  to 

,,  moneta  

the  ancients  was  tussur,  and  not  mulberry  silk.  Dr. 

„ festucae  

Roxburgh,  a 

hundred  years  ago  and  more,  had,  in 

Aedia  funesta 

’ 

the  seventh  volume  of  the  Linnean  Society’s  “ Trans- 
actions,” fully  described  the  preparation  of  tussur  silk 
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in  Bengal.  But  all  this  had  been  overlooked  and  for- 
gotten ; and,  coming  down  to  our  day,  it  was  Mr. 
Edwin  Heycock,*  who  at  the  meeting  convened  by  him 
at  Bombay,  in  1858,  to  commemorate  the  assumption 
of  the  direct  government  of  India  by  the  British 
Crown,  by  founding  the  Victoria  and  Albert  Museum, 
holding  up  a tussur  cocoon  before  the  assemblage, 
observed  that  the  great  use  of  the  museum  would  be 
in  bringing  to  light  waste  Indian  products,  such  as 
their  neglected  source  of  cheap  silk.  His  apt 
illustration  of  the  potential  benefits  to  be  derived 
from  an  economic  museum  at  Bombay  was  received 
with  unbounded  enthusiasm,  and  the  incident  having 
been  reported  all  over  the  world,  from  that  dramatic 
moment  the  wild  silks  of  India  were  never  again 
lost  sight  of  by  the  manufacturers  of  the  West ; 
with  the  result,  thanks  to  Mr.  Wardle' s enthusiastic 
researches,  and  Sir  Philip  Cunliffe-0 wen’s  strenuous 
advertisement  of  them  at  Paris,  in  1878,  so  ably 
recorded  in  the  paper  just  read,  and  further  shown 
in  the  sumptuous  tussur  fabrics  with  which  Mr. 
Wardle  has  draped  these  walls.  What  Mr.  Wardle 
had  exactly  done  in  the  matter  was  to  make  tussur  silk 
merchantable  in  the  same  way  as  mulberry  silk,  and 
even  to  a greater  extent ; and  he  had  done  this  by 
having  discovered  the  means  of  removing  from  the 
fibre  of  the  tussur  silk  the  resinous  sheath  with  which 
it  is  naturally  invested.  Before  he  had  found  the 
means  of  removing  the  resinous  sheath  from  it,  it 
would  take  only  certain  very  dark,  not  to  say 
lugubrious  dyes  ; but  now  that,  through  Mr.  Wardle’ s 
processes,  the  resinous  sheath  can  be  removed,  tussur 
silk  will  take  nearly  every  dye  that  mulberry  silk 
takes,  and  can  be  used  by  manufacturers  as  widely 
as  the  latter,  if  not  more  so ; for  while  tussur 
siik,  without  its  resinous  sheath,  takes  all  our 
lighter  dyes,  with  its  resinous  sheath  on,  it  still, 
of  course,  takes  all  the  darker  dyes  with  which  it 
has  so  long  been  associated.  There  is,  there- 
fore, a great  and  a growing  future  before  it ; and  it 
is  indeed  impossible  to  exaggerate  the  importance 
of  the  services  rendered  by  Mr.  Wardle  to  every 
tussur-producing  country  of  the  East.  He  is  cer- 
tain to  be  recorded  in  history  as  one  of  their  best 
benefactors,  and  Sir  Philip  Cunliffe-Owen’s  name 
will  always  be  associated  with  his  in  this  con- 

*  This  gentleman  was  Sheriff  of  Bombay  for  1858  ; and  he 
was  also  the  author  of  a thick  duodecimo  volume,  which  went 
through  two  or  three  editions,  on  “ The  Exodus  of  the 
Israelites  out  of  Egypt,”  the  object  of  which  was  to 
prove  from  Jewish  prophecy  that  Egypt  was  predestinated 
for  the  English.  He  was  almost  singular  among  the  mer- 
chants of  his  day,  in  Western  India,  in  knowing  anything 
of  the  country  and  its  people  beyond  the  limits  of  the 
town  and  island  of  Bombay.  Yet  a more  eminent  excep- 
tion to  their  ruling  ignorance  in  this  respect  was  Mr.  Walter 
R.  Cassels,  the  author  of  an  invaluable  report  on  “ Cotton 
and  its  Culture  in  the  Bombay  Presidency  ” [Bombay,  1862J  ; 
and  of  a most  dainty  duodecimo  volume  of  transcendental 
poetry,  entitled,  “ Eidolon,  or  the  Course  of  the  Soul,”  pub- 
lished by  Pickering,  1850.  Mr.  Walter  Cassels  was  the 
brother  of  Mr.  Andrew  Cassels,  for  so  many  years  a 
Member  of  the  Council  of  the  Society  of  Arts,  and  also  of 
the  Secretary  of  State  for  India. 


nection.  Unfortunately  nearly  all  the  benefit  of  Mr. 
Wardle’s  researches  had  been  taken  advantage  of  by 
the  Chinese,  and  not  by  the  people  of  India,  for  whom 
they  were  expressly  undertaken.  What  the  explana- 
tion might  be  he  could  not  say,  but  a part  of  it  must, 
he  feared,  be  attributed  to  the  want  of  commercial 
enterprise  in  the  people  themselves.  But  still  they 
must  benefit  by  Mr.  Wardle’s  life  work  in  the  end. 
He  was  sorry  to  say  anything  that  might  seem 
harsh  of  Mr.  Wardle  on  an  occasion  of  so  much 
justifiable  congratulation.  But  in  one  part  of  his 
paper  Mr.  Wardle  had  slipped  into  the  error  of 
speaking  of  the  “regular  results”  he  “ hoped  ” 
would  be  obtained  by  improved  processes  of  reeling 
tussur  silk  in  India.  Why  one  of  the  accidental 
artistic  qualities  which  made  Indian  textile  fabrics 
so  “precious”  in  the  eyes  of  persons  of  “taste” 
was  dependent  on  the  “ irregular  results  ” of 
the  primitive,  traditionary  methods  still  followed 
by  the  people  of  India  in  spinning  silk,  wool, 
and  cotton.  These  irregular  results  gave  a surface 
play  of  light  and  shade,  the  absence  of  which  was 
one  of  the  most  marked  defects  of  mechanical  spin- 
ning and  weaving.  It  was  an  extraordinary  illustra- 
tion therefore  of  inborn  perversity  that  a man  of  Mr. 
Wardle’s  genuine  artistic  sensibility  should  praise  the 
anticipated  “regular  results”  of  the  Italian  methods 
of  spinning  that  are  being  introduced  into  India. 
But  he  did  not  mean  what  he  said,  and  had  but 
slipped  with  his  tongue.  It  reminded  him  of  a 
resolution  moved  at  the  Indian  Congress  of  1887  by 
a Hindu  gentlemen,  condemning  the  people  of  India 
for  going  on  spinning  and  weaving  in  exactly  the 
same  fashion  as  their  forefathers  3,000  years  ago, 
as  if  it  was  possible  to  improve  on  perfection  I 
Again,  Mr.  Wardle  spoke  of  “ameliorating  the 
natural  colour  of  tussur  silk,”  by  scorching  it  to  a 
leprous  white  with  oxygen.  And,  worst  of  all,  he 
spoke  of  the  production  of  artificial  silk  fibre  from 
celluloid  as  “ progress.”  The  next  step  in  this  sort 
of  “ progress”  would  be  the  production  of  celluloid 
silk  in  sheets,  like  “mackintosh.”  That  sort  of 
“ progress  ” was  simply  damnable.  He  must,  how- 
ever, unreservedly  congratulate  Mr.  Wardle  on  his 
paper,  and  thank  him  for  the  fulness  with  which  he 
had  illustrated  it,  by  the  splendid  tussur  stuffs  hung 
round  the  room.  He  must  also  express  his  per- 
sonal thanks  to  her  Ladyship  for  presiding.  It 
was  the  first  time  a lady  had  presided  at  a 
meeting  of  the  Society  of  Arts,  and  he  sincerely 
trusted  it  would  not  be  the  last.  In  conclusion,  Sir 
George  Birdwood  read  a letter  from  Mr.  Lazenby 
Liberty,  expressing  his  regret  at  not  being  able  to 
be  present  at  the  meeting  and  testify  personally  to 
his  sense  of  the  vast  importance  of  Mr.  Wardle’s 
labours  in  developing  the  utilisation  of  tussur  silk, 
and,  acknowledging  also  the  great  impulse  he  had 
given  during  the  last  few  years  to  the  reviving  of  silk 
manufactures  of  the  United  Kingdom. 

Mr.  Lewis  Day  said  that  he  had  no  claim  to  speak 
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on  the  subject,  which  was  more  scientific  than  artistic; 
but  so  far  as  art  was  concerned,  Mr.  Wardle  had  abun- 
dantly proved  that  tussur  silk  lent  itself  to  beautiful 
effects  of  colour,  and  all  artists  must  be  thankful  to 
him  for  having  brought  about  its  introduction. 
He  agreed  with  Sir  George  Birdwood  as  to  the 
beauty  of  Oriental  dyeing ; it  was  a mistake  to  try 
to  equalise  everything,  as  British  merchants  endea- 
voured always  to  do.  What  difference  there  was 
between  tussur  silk  and  mulberry  silk,  so  far  as 
•colour  was  concerned,  seemed  rather  to  the  advan- 
tage of  tussur  silk.  There  was  a certain  tone  in 
the  silk  itself  which  helped  to  qualify  the  raw  colours 
loo  frequently  used. 

Mr.  Martim  Wood  considered  that  Mr.  Wardle 
had  done  immense  service  to  India  and  England,  by 
neutralising  its  adverse  conditions  and  thus  utilising 
tussur  silk,  although  the  Chinese  had  sent  it  to 
•this  country  long  before.  The  examples  which  had 
been  given  of  perseverance,  and  overcoming  the 
essential  difficulties  of  dyeing  the  fibre,  were  worthy 
of  all  praise.  Whilst  he  had  done  so  much,  he 
(Mr.  Wood)  should  like  to  point  ont  another 
direction  in  which  similar  efforts  might  be  taken 
with  great  advantage  ; and  that  was  with  regard  to 
the  tussur  being  improved  by  crossing  it  with  the 
Japan  moth  which  was  similar  to  the  moth  described 
by  Mr.  Wardle  as  feeding  upon  the  oak.  The  hybrid 
worm  produced  a very  fine  silk,  it  being  free  from 
the  resinous  substance  which  had  prevented  tussur 
■silk  from  being  dyed.  Mr.  Wardle  did  not  wish  to 
displace  from  its  queenly  position  the  Borribyx  mori> 
but  its  sway  was  restrained  by  the  fact  that  the  mul- 
berry tree  could  not  be  grown  in  all  parts  of  India. 
One  advantage  of  tussur  silk  was  that  it  was  wild  and 
cost  nothing  to  produce  ; but  shortly  there  would  be 
great  difficulty  in  obtaining  it,  so  the  supply  would 
become  limited.  When  that  happened,  the  cost 
would  consequently  be  increased,  and  hence  arose 
the  necessity  for  cultivating  it.  If  that  had  to  be 
done,  it  would  be  worth  considering  whether  it 
would  not  be  better  to  cultivate  the  superior  moth 
to  which  he  had  just  referred.  So  long  ago  as 
1882,  and  again  in  1887,  he  pointed  out,  in  the 
Journal , that  this  superior  moth  could  be  cultivated 
in  every  part  of  India,  and  it  would  fill  the  place 
between  the  tussur  moth  and  the  Bombyx  mori ; for 
•trees  suitable  for  the  hybrid  moth  grow  in  all  parts 
of  India. 

Sir  Philip  Cunliffe-Owen,  K.C.B.,  K.C.M.G., 
said  that  he  wished  more  interest  were  taken  in  India 
itself  in  Mr.  Wardle’s  life-long  labours  to  develop  the 
use  of  the  wild  silks  of  that  country.  He  at  first  be- 
came interested  in  the  subject  in  the  early  part  of 
1874,  when  he  received  quite  a mysterious  visit  from 
Mr.  Wardle,  who  came  to  him  for  assistance  in  the 
investigations  he  then  commenced  on  behalf  of  the 
India-office  regarding  the  utilisation  of  tussur  silk. 
Since  then,  he  had  closely  followed  every  step  in  the 


remarkable  developments  of  Mr.  Wardle’s  labours 
with  ever  growing  satisfaction ; it  was,  indeed,  a 
cause  of  pride  to  him  to-day,  as  he  was  sure  it  must 
also  be  to  Mr.  Wardle,  to  see  hung  all  round  this 
room  such  a magnificent  display  of  the  results  of  his 
researches — so  fruitful  of  good  to  India  and  China, 
and  carried  out  in  such  a wholly  disinterested,  and,  1 
indeed,  self-denying  spirit  by  himself.  He  was  espe- 
cially proud  of  the  part  he  had  taken  in  the  Paris  1 
Exhibition  of  1878,  in  drawing  attention  to  Mr. 
Wardle’s  exhibits  on  that  occasion,  when  not  only  1 
was  a Grand  Gold  Medal  of  Honour  given  for  Indian 
teas,  but  a second  Grand  Gold  Medal  of  Honour  for  1 
Indian  silks.  A number  of  lesser  medals  were  also 
secured  for  the  Indian  teas  ; and  it  was  these  awards 
which  advertised  Indian  teas  and  tussur  silk  all 
over  the  world,  and  the  wonderful  increase  in  the 
use  of  Indian  teas  in  every  part  of  Europe,  and  of 
tussur  silk  in  France  since  1878,  was  entirely  due  to 
these  signal  awards.  The  world  owed  a deep  debt 
of  gratitude  to  Mr.  Wardle  for  his  persevering 
efforts;  and  he  hoped  the  India-office  would  trans- 
late his  paper  into  French,  German,  and  Hindustani, 
and  scatter  it  broadcast  through  Europe  and  the 
United  States  and  India.  They  would,  indirectly, 
reap  a rich  reward  for  it. 

Lady  Egerton  said  she  had  learned  a great  deal 
from  the  interesting  paper  read  by  Mr.  Wardle, 
and  the  way  in  which  it  had  been  illustrated  by  the 
different  specimens  shown  must  appeal  to  every  feel- 
ing. From  the  cursory  inspection  which  she  had 
made  of  the  silks,  they  appeared  to  be  very  thin.  Her 
own  experience  of  tussur  silk  was  that  when  made 
into  a dress  it  fell  in  irregular  folds,  and  she  should 
like  to  know  from  Mr.  Wardle  whether  it  could  not 
be  manufactured  so  as,  when  made  up,  to  fall  in 
artistic  folds,  the  same  as  mulberry  silk. 

The  vote  of  thanks  to  the  author  having  been 
carried, 

Mr.  Wardle,  in  reply,  said  some  of  the  fabrics 
were  very  thin,  and  some  very  thick ; but  there  were 
a great  number  of  varieties  between  the  two.  A 
fabric,  such  as  that  required  for  the  best  purposes  of 
dress,  would  never  equal  those  of  the  best  silk  ; but 
there  were  a great  many  purposes  for  which  it  could 
be  used,  chiefly  for  furniture  silks,  and  for  cloaks 
and  shawls,  and  even  for  dress  secondary  only  to 
best  silk ; but  one  of  its  chief  uses  was  for  trimmings 
and  chenille,  in  which  very  successful  effects  were 
produced,  both  on  the  Continent  and  in  England,  as 
these  beautiful  and  artistic  samples  proved.  The  silk 
was  naturally  harder  than  the  silk  of  commerce,  and 
always  would  be.  It  would  scarcely  fall  in  such 
graceful  folds  as  mulberry  silk,  but  it  perhaps  might, 
if  judiciously  mixed  with  other  silks.  The  way  tussur 
silk  was  woven  in  the  crude  looms  in  Bengal  was  such 
as  to  make  it  harsh ; but  some  of  the  Lyons  speci- 
mens which  he  had  brought  would  fall  into  excellent 
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folds,  as  also  two  specimens  of  figured  damasks, 
which  he  omitted  to  notice,  but  which  he  now  handed 
to  Lady  Egerton  ; and  he  was  glad  to  be  able  to  state 
they  were  manufactured  in  London.  They  were  very 
beautifully  made,  and  seemed  to  meet  every  require- 
ment. There  were  also  three  shawls  on  the  wall  that 
were  made  in  Leicester,  and  one  made  in  Berlin,  the 
cream  colour  in  the  latter  being  produced  by  means  of 
the  action  of  nascent  oxide  on  the  fibre.  It  was  most 
gratifying  to  him  to  hear  his  labours  so  well  spoken 
of  both  by  Sir  George  Birdwood  and  Sir  Philip 
Cunliffe-Owen.  Such  generous  recognition  of  work 
was  in  itself  no  slight  reward  ; but  it  was  necessary 
for  him,  in  order  to  correct  any  misapprehension 
which  might  arise  as  to  the  nature  of  Sir  George 
Bird  wood’s  remarks  about  manufacturing  and  dyeing 
operations,  to  say  that  if  Sir  George  had  been  a 
manufacturer  he  would  have  looked  at  the  question 
of  what  he  calls  “regular  results”  from  an  indus- 
trial point  of  view.  In  his  present  remarks  he  simply 
looked  at  it  in  an  aesthetic  sense.  With  all  respect 
for  the  artistic  side  of  the  question,  he  must  enter  his 
protest  against  any  defence  or  encouragement  of  im- 
perfect and  slovenly  work.  The  native  reeling  of 
tussur  cocoons  in  India  was  very  imperfect ; of  that 
there  could  be  no  manner  of  doubt.  It  surely  could 
not  be  artistic  or  aesthetic  to  pull  off  a thread  from 
the  cocoon,  which  the  worm  had  deposited  in  perfect 
order,  in  a disorderly  rabble,  and  he  would  refer  Sir 
George  to  the  remarks  in  his  paper  which,  for  want 
of  time  he  had  been  obliged  to  omit  reading,  where 
he  referred  to  cocoon  reeling,  and  to  what  the  French 
termed  duvet.  Could  it  be  defended  that  if  a ball  of 
worsted  had  to  be  unwound  into  a skein,  that  the 
skein  should  become  a series  of  tangled  rabbles. 
That  was  exactly  the  case  in  most  of  the  native 
Indian  and  China  reeling  of  tussur  cocoons.  With 
regard  to  the  bleaching  of  tussur  silk,  the  same 
line  of  defence  must  be  taken  up.  It  was  all  very 
well  to  defend  natural  results,  but  everything  that 
Lad  been  done  in  the  direction  of  improving  the  dye- 
ing of  this  silk  had  been  done  in  an  artistic  direction, 
inasmuch  as  both  the  natural  colours  of  the  raw 
tussur  silk  of  India  and  China  was  simply  that  of  a 
dirty  drab,  in  which  state  it  was  not  possible  even  to 
dye  into  the  warm  artistic  tones  of  colour.  The 
Indian  people  themselves  had  tried,  but  for  centuries 
with  the  worst  results.  Now  that  the  so-called 
resinous  brown  colouring-matter  can  be  discharged, 
tussur  silk  can  be  dyed  into  those  most  delicate  and 
beautiful  shades  of  colour  which  Indian  people  them- 
selves love  so  much  to  wear  ; and  it  never  could  have 
been  accomplished  without  the  removal  of  what  is 
simply  a dirty  stain.  And  Mr.  Day  was  in  error  in  think- 
ing that  the  drab  tone  of  tussur  silk  aided  the  effect 
of  applied  colour : the  very  reverse  of  this  was  the  case. 
In  the  Zoological  Gardens  at  the  present  time  there 
were  tussur  moths  and  worms  in  the  living  state,  and 
Mr.  Sclater  had  sent  word  to  say  that  these  specimens 
might  be  seen.  He  was  very  much  obliged  to  Sir 
Philip  Cunliffe-Owen  for  the  interest  which  he  had 
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always  displayed  in  this  matter.  In  1879  the  ship- 
ment of  Chinese  tussur  silk  to  Europe  was  169,466  lbs., 
but  in  1887  it  had  grown  to  the  enormous  figure  of 
3,375, 5°°  lbs.  Notwithstanding  the  great  consump- 
tion of  China  tussur  he  might  say  that  for  the  whole 
of  1878  there  were  only  150  bales  of  tussur  silk  con- 
ditioned in  Lyons,  and  the  whole  of  this  was  not 
used,  but  for  the  week  ending  in  April,  1891,  there 
were  136  bales  of  tussur  silk  conditioned,  as  against 
178  French  and  38  Italian. 

The  vote  of  thanks  to  Lady  Egerton  for  presiding 
having  been  unanimously  passed,  the  proceedings 
terminated. 


Miscellaneous. 

♦ 

BEER  PRODUCTION  AND  CONSUMPTION 
IN  THE  ARGENTINE  REPUBLIC. 

The  United  States  Consul  at  Buenos  Ayres  says 
that  the  Argentines  were  not  originally  drinkers  of 
beer,  but  have  acquired  the  habit  rather  through 
their  associations  with  the  people  of  the  Old  World. 
Until  within  comparatively  recent  years,  they  have 
been  noted  for  their  preference  for  wine,  and  beyond 
what  the  country  produced,  the  quantities  especially 
of  the  light  table  wines  annually  imported  from 
France,  Spain,  and  Italy,  have  been,  it  is  stated,  one 
of  the  marvels  of  the  Buenos  Ayres  Custom-house. 
Within  the  advent,  however,  of  European,  and 
especially  German  immigrants,  a change  in  the 
drinking  habits  of  the  people  has  been  gradually 
effected,  and  Argentines,  at  the  present  day,  con- 
sume considerable  quantities  of  malt  liquor.  As 
regards  the  production  of  beers  in  any  systematic  or 
scientific  way,  until  recently  they  possessed  neither 
the  requisite  knowledge  nor  the  necessary  materials. 
Now,  however,  large  breweries  and  the  most  ap- 
proved appliances  are  to  be  found  in  different  parts 
of  the  country.  It  must  not  be  understood  that  no 
fermented  liquors  were  made  in  the  country,  nor 
that  the  natives  confined  their  potations  exclusively 
to  wines.  Beer-drinking  and  beer-making,  such, 
indeed,  as  it  was,  in  the  Argentine  Republic,  has  a 
history  which  dates  back  before  the  Spanish  con- 
quest. From  time  immemorial,  long  before  the 
landing  of  the  Spaniards  in  South  America,  the 
native  Indians  fermented  and  brewed  a beer  from 
maize,  or  Indian  corn,  which,  in  some  parts  of  the 
country,  was  called  chicha,  and,  in  others,  aloga. 
In  the  western  provinces  of  Bolivia,  and  in  the 
provinces  of  Satta,  Jujuy,  and  Santiago  del  Estero, 
this  beer  is  still  manufactured,  and  has  a great  reputa- 
tion with  the  natives  and  half  - breeds,  however 
repugnant  may  be  its  method  of  preparation. 
The  maize,  after  being  coarsely  masticated  or  chewed. 
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is  spit  out  into  a large  kettle  or  boiler,  which  is  filled 
with  water  and  placed  on  a fire.  A thick  scum  rises 
to  the  top,  then,  after  several  hours  of  boiling,  it  is 
taken  off  and  left  to  ferment.  In  about  forty-eight 
hours  the  liquor  is  decanted  and  placed  in  a jar, 
where  it  continues  to  ferment  lightly.  In  this  state 
it  is  somewhat  thick  and  cloudy,  and  a kind  of  yellow 
oil  floats  on  the  surface,  but  at  the  end  of  another 
two  days  the  chicha  is  ready  for  use.  Its  taste  is  said 
to  slightly  resemble  that  of  a sweet  wine,  and  on 
the  whole  not  to  be  disagreeable.  It  will  intoxicate  if 
too  freely  taken.  Another  method  consists,  where 
they  have  the  facilities,  of  breaking  the  corn  in  a 
mortar,  and  then  placing  it  in  a kettle,  completing 
the  operation  as  in  the  former  case.  While  this 
method  is  decidedly  more  cleanly,  the  product  is 
much  more  unpleasant  to  the  taste,  and  the  other  is 
greatly  preferred.  In  the  province  of  Tucuman,  they 
put  the  maize  at  the  bottom  of  a jar,  pour  boiling 
water  over  it,  and  then  leave  it  to  ferment.  It  is 
called  aloga , and  is  said  to  be  very  refreshing.  In 
the  provinces  of  Rioja,  Santiago  del  Estero,  Cor- 
doba, and  Tucuman,  beer  is  made  from  the  fruits  of 
the  Algorrola , the  Molle , and  the  Chanar  trees.  It 
is  prepared  by  infusing  the  fruits,  sometimes  in  cold, 
but  more  frequently  in  boiling  water,  and  waiting 
until  the  alcoholic  principle  begins  to  develop  itself. 
The  beer  thus  made  is  of  moderate  strength,  but  its 
taste,  though  very  satisfactory  to  those  who  live  in 
the  far  interior,  is  sufficiently  repugnant  to  a traveller. 
All  these  chichas  are  very  much  used  by  the  natives 
of  the  country  during  the  fruit  season,  constituting  in 
those  remote  regions,  in  many  cases,  the  principal 
beverage  on  festive  occasions.  In  regard  to  the 
ordinary  malt  beers  of  commerce,  it  is  now  some 
years  since  establishments  for  this  production  first 
began  to  be  operated  in  Buenos  Ayres.  They 
are  now  also  to  be  found  in  Montevideo,  Rosario, 
Cordoba,  Gualaguichu,  and  other  centres  of  popula- 
tion in  the  Argentine  Republic.  In  former  years 
these  breweries  had  to  depend  almost  entirely  upon 
foreign  countries  for  the  barley  they  required;  but 
with  the  progress  of  agriculture,  no  inconsiderable 
amount  of  that  grain  is  now  raised  in  the  country 
itself.  It  is  evident,  however,  that  not  enough  is 
yet  produced  to  meet  the  demand,  as  the  Custom- 
house returns  still  show  large  importations  both  of 
barley  and  malt.  As  regards  the  latter,  except  a 
very  small  proportion,  which  is  credited  to  Belgium, 
France,  and  Great  Britain,  all  the  malt  brought  to 
the  Argentine  Republic  comes  from  Germany  or 
Austria.  While  barley  has  now  become  one  of  the 
regular  crops  of  the  country,  and  the  area  under  this 
cereal  is  every  year  becoming  larger,  nothing  as  yet 
has  been  done  towards  the  cultivation  of  hops.  In 
the  valleys  of  the  province  of  Rioja,  where  the 
temperature  is  almost  sub-tropical,  there  is  found  a 
native  variety  of  hops  which  has  lately  attracted 
some  attention,  and  it  is  thought  that  good  hops 
could  be  cultivated  in  that  part  of  the  country.  At 
present,  however,  all  the  hops  used  in  the  production 


of  beer  are  imported  from  Europe,  and  the  demand 
is  every  year  increasing.  Notwithstanding  these 
drawbacks,  however,  brewing  on  scientific  principles 
is  making  very  considerable  progress  in  the  Argen- 
tine Republic.  At  the  present  time  there  are,  in 
the  City  of  Buenos  Ayres,  no  less  than  eight  well- 
appointed  brewing  establishments,  with  a total 
capacity  of  about  128,000  litres  daily.  In  the  city  of 
Rosario  there  are  four  breweries,  with  a capacity  of 
about  25,000  litres  daily;  and  in  all  the  other  more 
important  towns  of  the  Republic,  one  or  more 
breweries  are  now  to  be  found,  most  of  them  with 
small  plant,  though  that  on  the  Rio  Segundo,  near 
the  city  of  Cordoba,  called  the  Anglo-Argentine 
Brewery,  is  famous  not  only  for  its  perfect  appli- 
ances, but  for  the  excellence  of  its  product.  In 
Buenos  Ayres,  the  breweries  are  all  in  the  hands  of 
persons  who  have  learned  their  business  in  Europe, 
and  in  respect  of  their  beers,  Consul  Baker  says  that 
while  all  will  favourably  compare  with  the  ordinary 
lager  beer  of  the  United  States,  some  brands  are 
noted  for  their  excellence.  Among  these  breweries 
there  is  one  establishment  which  for  its  size,  for  the 
the  extent  and  solidity  of  its  cellars  and  buildings,  for 
the  amount  and  completeness  of  its  machinery,  and 
for  the  quantity  and  quality  of  its  products,  compares, 
says  Consul  Baker,  very  favourably  with  the  largest 
and  best  appointed  breweries  of  the  United  States. 
In  order  to  better  protect  the  brewing  industry  of  the 
country,  the  Argentine  Customs  tariff  on  imported 
beers  has  of  late  years  been  considerably  increased, 
and  this,  it  is  said,  has  had  the  effect  of  greatly 
stimulating  the  production  and  consumption  of  native 
fermented  liquors.  Notwithstanding  the  increased 
duty,  however,  and  the  very  considerable  quantities  of 
beer  produced  in  the  country,  there  is  still  a large 
and  continuing  demand  for  foreign  beers  and  ales. 
The  greater  part  of  the  imports  come  from  the 
United  Kingdom  and  Germany.  From  the  former 
come  pale  ales,  porter,  and  stout,  while  Germany 
sends  “Imperial,”  “Mainz,”  “ Culmbacher,”  “Pil- 
sener,”  &c. 


A GR ICUL  TURAL  COL  ONIES  IN 
VENEZUELA . 

The  Belgian  Charge  d’ Affairs  at  Caracas,  in  a 
recent  report  to  his  Government  upon  the  condition 
of  agricultural  emigrants  to  Venezuela,  says  that  the 
authorities  there  make  a grant  to  agricultural  colonists 
of  one  hectare  (2-47  acres)  of  cultivatable  land  to  each 
adult.  It  is  first  leased  to  them  on  a provisional  title, 
which  after  a certain  time  and  the  cultivation  of  the 
land,  is  exchanged  for  a permanent  one.  The 
Government  guarantee  to  the  immigrants  the  free 
exercise  of  their  religion,  and  all  the  liberties  which 
the  State  guarantees  to  native  citizens.  Immigrants 
coming  to  Venezuela,  by  profiting  from  the  advan- 
tages and  immunities  granted  to  them,  become 
Venezuelan  citizens  without  the  formality  of  naturali- 
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sation.  It  is  not  lawful  for  them  to  renounce  their 
Venezuelan  nationality.  They  are  free  for  the  first 
ten  years  of  their  residence  from  any  military  service* 
except  in  the  case  of  war  with  a foreign  power.  They 
cannot  quit  Venezuelan  territory  within  two  years, 
and  they  lose  all  right  to  protection  from  the  repre- 
sentatives of  their  native  country.  There  are  certain 
agricultural  colonies  established  and  regulated  by  the 
State,  the  principal  of  these  being  in  Bolivar  and 
Independencia.  These  colonies,  established  in  1874, 
are  both  situated  in  the  warmer  part  of  the  country, 
and  are,  consequently,  says  the  Charge  d’ Affairs,  ill 
suited  to  Belgian  and  English  agriculturists.  The 
Independencia  colony  is  chiefly  peopled  by  Vene- 
zuelans, then  Spaniards,  Italians,  and  a few  French. 
According  to  the  census  of  1881,  this  colony  com- 
prised 352  houses  and  1,496  residents.  The  popu- 
lation of  the  Bolivar  colony  consisted,  in  1888, 
of  127  families,  comprising  in  all  845  persons. 
The  fact  that  the  colonists  consist  of  Southerners, 
Venezuelans,  Spaniards,  Canary  Islanders,  &c.,  is 
not,  any  more  than  the  climate,  of  a nature  to 
attract  Englishmen  and  Belgians.  “I  am  certain,” 
says  the  Charge  d’ Affaires,  “ That  the  latter  would 
feel  very  unhappy  in  the  midst  of  a population  whose 
character,  customs,  and  mode  of  living  differ  so 
essentially  from  their  own.”  Besides  these  two 
Government  colonies  there  also  exists  an  agricul- 
tural colony,  the  establishment  of  which  is  due  to 
private  initiative.  An  old  Venezuelan  family  has 
left  lands  extending  many  leagues  for  the  establish- 
ment of  an  agricultural  colony.  This  colony  is 
known  as  the  Tovar  Colony,  or  German  Colony,  be- 
cause it  is  exclusively  composed  of  colonists  of  that 
nationality.  This  colony  is  situated  in  the  neigh- 
bourhood of  Victoria,  about  two  days  journey  from 
Caracas,  in  the  mountains,  at  an  altitude  of  from 
1,900  to  1,950  metres  above  the  level  of  the  sea.  The 
climate  is  temperate  and  favourable  to  Europeans. 
The  colonist,  on  starting  a working  or  the  building 
of  a house,  receives  gratis  a plo  t of  cultivable  land,  of 
which  he  becomes  the  sole  owner,  with  the  restriction 
that  he  can  only  re-sell  it  to  another  member  of  the 
colony.  The  colonists  say  that  the  plot  of  land 
which  is  conceded  to  them  is  not  sufficient  to  meet 
the  requirements  of  a household.  It  is  stated,  how- 
ever, that  some  of  the  colonists,  a small  minority, 
have  been  able  to  save  something ; they  have  pur- 
chased or  leased,  outside  the  colony,  certain  plots 
of  land,  which  they  cultivate  themselves  or  lease 
to  others.  In  the  immediate  environs  of  the 
colony  there  no  longer  exist  unclaimed  lands,  tier- 
ras  baldias.  All  is  owned  by  private  individuals, 
and  the  opportunity  of  acquiring  a portion  of 
land  there  is  excessively  small.  The  Venezuelan 
holds  fast  to  his  little  property,  and  always  gives  it 
an  absolutely  exaggerated  value.  The  colonists  live, 
as  a rule,  very  poorly  ; they  cultivate  coffee,  maize, 
beans,  and  a few  fruits.  In  time,  wheat  and  potatoes, 
it  is  stated,  will  also  be  cultivated,  but  these  crops 
have  been  discouraged.  The  colonists  possess  a few 


cattle  and  some  poultry  ; they  make  butter  which  is 
sold  once  a week  at  Caracas,  where  it  is  in  great 
demand.  Coffee,  maize,  and  beans  are  sold  to 
travelling  merchants.  The  lack  of  roads,  and  the 
defective  condition  of  the  railways,  keep  the  colonists 
almost  aloof  from  the  surrounding  world.  The 
colonists  have  suffered  much  from  civil  wars ; in 
times  of  trouble  they  are  regularly  besieged  by  the 
insurgents,  and  by  the  troops  of  the  party  in  power. 
More  than  once  their  cattle  and  crops  have  been 
thus  destroyed.  Within  recent  years  a certain  num- 
ber of  colonists,  in  despair  of  improving  their  posi- 
tion, or  even  of  making  enough  to  live  on  decently, 
have  quitted  the  colony  and  established  themselves 
in  Caracas  or  its  environs  as  artisans  or  workmen. 
The  Belgian  Charge  d’ Affaires  discourages  his 
countrymen  from  coming  to  settle  in  Venezuela  as 
agriculturists,  and  says  that  the  results  obtained, 
after  fifty  years  of  hard  work  by  an  honest  and 
industrious  population,  whose  manners  and  character 
compare  favourably  with  those  of  Europeans,  are  not  of 
a nature  to  tempt  Belgains  to  try  their  hand.  It  may 
be  true,  that  in  Venezuela  there  are  vast  areas  of 
fertile  land,  which  only  require  the  raking  of  the  soil 
to  render  them  fit  for  production,  but  this  is  not  all 
that  is  required.  What  is,  above  all,  necessary  is, 
that  the  products  should  be  able  to  find  a ready 
market ; and  this  is  a condition  which  is  absolutely 
unfulfilled  in  the  greater  part  of  Venezuela.  What 
is  urgently  needed  is  an  improvement  in  the  ways  of 
communication  ; without  this,  it  is  impossible,  says 
the  Belgian  Charge  d’ Affaires,  for  the  agricultural 
colonist  to  succeed. 


WINE  INDUSTRY  OF  CALIFORNIA .; 

A report,  in  connection  with  the  United  States 
Census  upon  the  viticultural  industry  in  that  country 
has  recently  been  issued  by  Mr.  H.  Gardner,  Special 
Census  Agent.  It  is  stated  in  the  report  that  in 
California  there  are  fifty- three  counties  nearly  all  pro- 
ducing grapes,  the  larger  proportion  of  them  produc- 
ing wine  for  home  consumption  or  export.  There  is 
an  established  demand  for  this  wine  to  the  extent  of 
1,000,000  gallons  a month.  California  may  be  divided 
into  three  grape-growing  districts — the  coast,  which 
includes  Sonoma,  Lake,  Napa,  Alameda,  Santa 
Clara,  and  Santa  Cruz  counties ; the  Sierra  Nevada, 
Foothill,  and  Sacramento  Valley  district,  which  in- 
cludes Placer,  El  Dorado,  Calaveras,  Tuolumne, 
Yuba,  Yolo,  Butte,  Sacramento,  and  Tehama  coun- 
ties ; and  the  southern  district,  which  includes  San 
Joaquin,  Merced,  Fresno,  Tulare,  Kern,  Ventura, 
Santa  Barbara,  San  Bernardino,  Los  Angeles,  and 
San  Diego.  In  the  first  district  the  finer  grades  of 
white  and  red  dry  wines  are  produced.  The  choice 
varieties  of  the  French  and  German  types  appear,  it 
is  said,  to  come  nearer  reproducing  themselves  here 
than  elsewhere.  In  this  district  are  successfully 
grown  the  finest  varieties  of  French  champagne 
grapes,  which  yield  a handsome  profit  to  the  pro- 
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ducers.  There  is  one  cellar  in  this  district  with  a 
capacity  of  800,000  bottles,  producing  champagne  by 
natural  fermentation  in  the  bottle.  The  champagne 
industry  in  California  is  a growing  one,  and  its 
future  is  said  to  be  a very  bright  one.  Some  good, 
wholesome  dry  wines  are  produced  in  the  second 
district,  but  they  are  of  a different  character  from 
the  German  and  French  types.  In  the  Sacramento 
and  San  Joaquin  Valleys,  and  in  the  southern  district, 
•some  excellent  dry  wines  are  produced,  but  these 
'valleys  excel  in  their  Port,  Muscatel,  Angelica,  and 
•other  full-bodied  sweet  wines.  Tehema,  which  is  in 
the  second  of  the  abave-mentioned  districts,  has  the 
largest  vineyard  in  the  world,  3,800  acres  in  extent, 
to  which  the  manager  states  that  1,000  acres  of  new 
vines  are  to  be  added  within  a year.  There  were  in 
the  distillery  belonging  to  this  vineyard,  in  April, 
1890,  when  visited  by  the  special  agent  of  the  Census 
Office,  300,000  gallons  of  brandy  and  1,000,000 
gallons  of  wine.  Another  large  vineyard,  the  second 
largest  in  the  State,  contains  1,500  acres,  and  is 
situated  at  Folsom,  Sacramento  county.  The  cellars 
attached  to  this  vineyard  are  capable  of  holding 
600,000  gallons.  Near  Stockton,  in  San  Joaquin 
county,  which  belongs  to  the  third  of  the  districts 
enumerated  above,  is  located  one  of  the  most  impor- 
tant vineyards.  Fine  brandies  are  made  in  this  dis- 
trict, also  sherries,  ports,  and  some  excellent  clarets. 
In  Fresno  county  there  are  at  the  present  time 
•25,000  acres  of  bearing  vines  and  15,000  acres  of  new 
plantings,  the  largest  portion  of  which  is  grown  for 
raisins.  There  is,  however,  a considerable  quantity 
of  wine  and  brandy  made  in  this  county.  The  wines 
are  mostly  sweet,  and  of  excellent  quality,  More 
than  half  the  raisin  grapes  grown  in  California  are 
produced  in  Fresno  county.  San  Bernardino  is  also 
principally  devoted  to  the  growing  of  raisin  grapes. 
There  are  9,562  acres  of  bearing,  and  4,125  acres  of 
non-bearing  vines,  and  the  raisin  crop  for  1889 
amounted  to  375,000  boxes.  Two  vineyards  in  San 
Bernardino  produced  279,000  gallons  of  wine  in  1889. 
There  were  also  produced  from  this  district  1,700  tons 
of  table  grapes.  Los  Angeles  county  has  18,120 
acres  of  bearing  vines.  In  this  county  there  were 
produced  in  1889  25,820  tons  of  grapes  for  wine 
making.  The  wines  in  this  county  are  justly  cele- 
brated, and  were  the  first  shipped  from  California  to 
the  eastern  markets.  This  county  excels  in  its 
sherries,  ports,  and  brandies.  In  San  Diego  county 
there  is  an  acreage  of  6,000  bearing  and  7,500  non- 
bearing vines.  It  is  in  the  El  Cajon  Valley  of  San 
Diego  county  that  the  greatest  progress  has  been 
made  in  viticultuie,  and  the  grapes  from  this  valley 
are  among  the  finest  produced  in  California.  As  it 
has  been  stated  that  California  has  the  largest  vine- 
yard, it  may  be  interesting  to  note  that  she  has  also 
the  smallest.  This  consists  of  a single  vine,  in  Santa 
Barbara  county.  It  was  planted  by  a Mexican 
woman,  68  years  ago,  and  has  a diameter,  one  foot  from 
the  ground,  of  12  inches,  its  branches  covering  an 
area  of  12,000  feet,  and  produces  annually  from  1,000 


to  12,000  pounds  of  grapes.  The  total  wine  produc- 
tion of  California  in  1889  amounted  to  14,626,000 
gallons,  of  which  3,000,000  were  produced  in  the 
county  of  Napa,  2,260,000  in  Santa  Clara,  1,756,000 
in  Sonoma,  1,342,800  in  Los  Angeles,  1,200,000  in 
Fresno,  and  1,000,000  gallons  in  Alameda  county. 
The  total  Californian  product  for  1890  is  estimated  at 
16,500,000  gallons. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  15  ...  Geographical,  University  of  London, 
Burlington -gardens,  W.,  2*j  p.m.  Annual  General 
Meeting 

Victoria  Institute,  ia,  Adelphi- terrace,  W.C.,  8 p.m. 

Tuesday,  June  16.. .Statistical,  School  of  Mines,  Jermyn- 
street,  S.W.,  7!  p.m.  Mr.  Noel  A.  Humphreys, 
“ Results  of  the  recent  Census,  and  recent  Death- 
rates  in  the  largest  English  Towns.” 

Zoological,  3,  Hanover-square,  W.,  8£  p.m.  1. 
Mr.  G.  A.  Boulenger,  “ A Contribution  to  the 
Knowledge  of  the  Races  of  Rana  esculenta  and 
their  Geographical  Distribution.”  2.  Mr.  Oldfield 
Thomas,  “Notes  on  Ungulates.”  3.  Mr.  Edgar 
A.  Smith,  “ A Collection  of  Marine  Shells  from 
Aden,  with  some  remarks  upon  the  Relationship  of 
the  Molluscan  Fauna  of  the  Red  Sea  and  the 
Mediterranean.  ’ ’ 

Wednesday,  June  17  ...  SOCIETY  OF  ARTS,  9 p.m. 

Conversazione  at  the  South  Kensington  Museum. 

Meteorological,  25,  Great  George-street,  S.W.,  7 
p.m.  1.  Mr.  Alfred  Hands,  “A  Curious  Case  of 
Damage  by  Lightning.”  2.  Mr.  William  Ellis, 
“Mean  Temperature  of  the  Air  at  the  Royal 
Observatory,  Greenwich,  as  Deduced  from  the 
Photographic  Records  1849-1888.”  3.  Mr.  William 
Ellis,  “ Comparison  of  Thermometrical  Observa- 
tions in  a Stevenson  Screen,  and  on  the  Revolving 
Stand  at  the  Royal  Observatory.”  4.  Mr.  W.  F, 
Stanley,  “Phonometer.”  5.  Mr.  Alex.  B.  Mac 
Dowall,  “Some  Suggestions  bearing  on  Weather 
Prediction.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m. 

Royal  Institution,  Albemarle- street,  W.,  4 p.m. 
Faraday  Commemoration  Lecture,  by  Lord  Ray- 
leigh. 

Obstetrical,  20,  Hanover-square,  W.,  8 p.m. 

Botanic,  Inner  Circle,  Regent's  - park,  N.W.,  2 
p.m  Summer  Exhibition. 

Thursday,  June  ii... Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  Mr.  Spencer 
Moore,  (1)  “ An  Investigation  into  the  true  nature 
of  Callus  ” (Part  II  ) ; (2)  “ The  Alleged  Existence 
of  Protein  in  the  Walls  of  Vegetable  Cells,  and 
the  Microscopical  Detection  of  Glucosides  there- 
in.” (Part  I.) 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  N. 
Collie,  “ The  Action  of  Sulphuric  Acid  on  De- 
hydracetic  Acid.”  2.  Dr.  W.  H.  Perkin,  “The 
Refractive  Power  of  certain  Organic  Compounds 
at  Different  Temperatures.” 

Historical,  20,  Hanover  square,  W.,  8J  p.m.  Mr. 
Herbert  Haines,  “ France  and  Cromwell.” 

Numismatic,  22,  Albemarle-street,  W.,  7 p.m. 

Friday,  June  19.. .United  Service  Inst.,  Whitehall-yard, 

3 p.m.  Rear-Admiral  P.  H.  Colomb,  “ The  Prin- 
ciples of  Retirement  in  the  Services.” 

Quekett  Microscopical  Club,  20,  Hanover-square, 
W.C.,  8 p.m. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John- street,  Adelpht,  London,  IV.  C. 


NOTICES. 

♦ 

FINANCIAL  STATEMENT. 

The  following-  statement  is  published  in  this 
week’s  Journal,  in  accordance  with  sec.  40 
of  the  Society’s  Bye-laws  — 


TREASURERS’  STATEMENT  OF  RECEIPTS,  PAYMENTS,  AND  EXPENDITURE 
FOR  THE  YEAR  ENDING  MAY  31ST,  1891. 


To  Cash  in  hands  of  Messrs.  Coutts 

and  Co.,  31st  May,  1890 1,144  I4  7 

Do.  in  hands  of  Secretary...  ix  19  1 

„ Subscriptions  received  during 
the  year  from  Members  and 

Institutions  in  Union  5,782  16  o 

„ Life  Compositions 567  o o 


,,  Dividends  and  Interest  

„ Ground  Rents  

„ Examination  Fees  

,,  Prize  Fund  Donations  : — 

Goldsmiths’  Company 25  o o 

Mercers’  Company  21  o o 

Clothworkers’  Company 20  o o 

Skinners’  Company  5 5 o 

Salters’  Company 5 5 o 


,,  Advertisements 
„ Sales,  8cc.  : — 


Cantor  Lectures 30  4 o 

Conversazione  Cards  202  4 o 

Examination  Papers 033 

Fees  for  use  of  meeting-room  35  14  o 

Journal  169  8 9 

Spoiled  Post-cards  2 11  6 


£ s. 


1,156  13 


6,349  16 
692  4 

309  9 
433  10 


76  10 
766  16 


440  5 


o 

9 

6 

o 


o 

2 


6 


Cr. 

By  House  : — ^ 

Rent,  Rates,  and  Taxes  3*1  13  8 

Insurance,  Gas,  Coal,  House 
expenses,  and  charges  inci- 
dental to  meetings 307  17  5 

Repairs  and  Alterations 142  1 ir 


£ s.  d. 


„ Office  : — 

Salaries  and  Wages  2,194  13  6 

Stationery,  Office  Printing, 

and  Lithography 264  9 3 

Advertising  86  12  2 

Postage  Stamps,  Messengers’ 

Fares,  and  Parcels 204  7 5 


,,  Library,  Bookbinding,  &c 

„ Conversazione  (1890)  

„ Journal,  including  Printing,  Stamps,  and 

Distribution 

,,  Advertisements  (Agents  and  Printing) 


,,  Examinations 

,,  Medals : — 

Albert  (printing) 139 

Society’s 25  16  o 


,,  Drawing  Society  Prizes, 

,,  Owen  Jones  Prizes 

„ Cantor  Lectures 

,,  Popular  Lectures 

,,  Juvenile  Lectures 

,,  Memorial  Tablets 

,,  Sections  : — 


Applied  Art 61  12  o 

Foreign  and  Colonial  61  12  o 

Indian 65  2 o 


Committees  (General  Expenses). 


,,  Investments : — 

Consols  (Life  Compositions 

of  the  year)  567  o o 

Do.  (from  Society’s  Income)  500  o o 
Accumulation  of  Interest  on 
Trusts  placed  on  Deposit...  50  o o 
Do.  added  to  “Aldred” 

Trust  31  18  4 


,,  Cash  in  hands  of  Messrs.  Coutts 

and  Co.,  May  31st,  1891  986  18  2 

Do.  in  hands  of  Secretary  18  4 11 


831  13  » 


2,750  2 4: 
7°  3 8- 
670  18  9 

2,198  4 1 
404  14  1 

528  2 7 


26  19  9. 
690 

I9II  O' 

283  7 6 

52  10  o 
23  o o 
526 


188  6 o 
11  19  11 


1,148  18  4 
9,220  2 6 


1,005  3 1 


£10,225  5 7 


£10,225  5 7 
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Liabilities. 


£ s.  d. 

To  Accounts  due  420  18  9 

,,  Examiners’  Fees ..  225  3 o 

,,  Examination  Prizes  62  o o 

,,  Do.  Balance  of  Grants  by  City 

Companies  36  10  o 

,,  Sections  : — Applied  Art,  Foreign 

and  Colonial,  and  Indian  160  o o 

,,  Accumulation  under  Trusts  403  n 7 

Excess  of  Assets  over  Liabilities  


£ s.  d. 


1,308  3 4 

16,994  16  6 


Assets. 


£ s.  d. 

By  Society’s  Funds  invested  in — 

£9,237  12s.  8d.  Consols,  esti- 
mated at  ’ 8,931  4 2 

£500  Canada  4 per  Cent.  Stock, 

estimated  at  515  o o 

£500  South  Australia  4 per  Cent. 

Stock,  estimated  at 520  o o 

£530  10s.  id.  New  South  Wales 
3J  per  Cent.  Stock,  estimated 

at  525  3 o 

£217  Great  Indian  Peninsula 
Raihvay4  per  Cent. Debenture 

Stock,  estimated  at 269  1 7 

£1,500  Queensland  4 per  Cent. 

Bonds  estimated  at r>53°  ° o 

£500  Natal  4 per  Cent.  Stock, 

estimated  at  525  o o 

Ground  Rents  526  18  9 


,,  Subscriptions  of  the  year  un- 
collected   590  2 o 

,,  Arrears,  estimated  as  recoverable  200  o o 


,,  Property  of  the  Society,  including  Barry’s 

Pictures  and  Lease  of  House 

„ Advertisements  on  the  Books,  due  and  in 

course  of  execution* 

„ Cash  in  hands  of  Messrs.  Coutts  and  Co., 

31st  May,  1891 

,,  Do.  on  Deposit  (interest  on  Trusts) 

„ Do.  in  hands  of  Secretary 


£ s.  d. 


13,342  7 6 


790  2 o 
2,000  o o 
765  7 3 

986  18  2 
400  o o 
18  4 ir 


£18,302  19  10 


* A portion  of  this  sum  is  subject  to  charges  for  printing. 


Investments,  &c.,  Standing  in  the  Name  of  the  Society. 


Ground  Rents  £7,690  o o 

Consols  10,841  12  11 

Metropolitan  Railway  4 per  Cent.  Perpetual  Preference  Stock  500  o o 

Bombay  and  Baroda  Railway  5 per  Cent.  Guaranteed  Stock  2,450  o o 

Canada  4 per  Cent.  Stock  923  o o 

South  Australia  4 per  Cent. Stock 605  16  o 

New  South  Wales  3J  per  Cent.  Stock 530  10  1 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed  Debenture  Stock 2,170  o o 

Queensland  4 per  Cent.  Bonds  1,500  o o 

Natal  4 per  Cent.  Stock  500  o o 

Cash  on  Deposit  with  Messrs.  Coutts  and  Co 400  o o 


Trust  Funds  included  in  the  Above. 


1.  Dr.  Swiney’s  Bequest £4,500  o o 

2.  John  Stock  Trust 100  o o 

3.  Benjamin  Shaw  Trust  for  Industrial 

Hygiene  Prize 133  6 8 

4.  North  London  Exhibition  Trust 192  2 2 

5.  Fothergill  Trust 388  1 4 

6.  J.  Murray,  in  aid  of  a Building  Fund 54  18  o 

7.  Subscription  to  an  Endowment  Fund 562  2 2 

8.  Dr.  Aldred’s  Bequest 173  10  o 

•9.  Thomas  Howard’s  Bequest 500  o o 

10.  Dr.  Cantor’s  Bequest 4,600  o o 

11.  Owen  Jones’s  Memorial  Trust 423  o o 

12.  Mulready  Trust 105  16  o 

. 13.  Alfred  Davis’s  Bequest 1,953  o o 

114.  Accumulated  Interest  on  Trust  Funds  400  o o 


Invested  in  ground-rents,  and  chargeable  with  a sum  of  £200 
once  in  five  years. 

Consols,  chargeable  with  the  Award  of  a Medal. 

,,  ,,  ,,  Interest  as  a Money  Prize. 

,,  chargeable  with  the  Award  of  a Medal. 


,,  chargeable  with  the  Award  of  a Prize. 

Metropolitan  Railway  4 per  Cent.  Perpetual  Preference  Stock, 
chargeable  with  the  Award  of  a Prize  for  an  Essay. 

Bombay  and  Baroda  Railway  Stock,  and  Ground-rents, 
Interest  applied  to  the  Cantor  Lectures. 

Canada  4 per  Cent.  Stock,  charged  with  the  Award  of  Prizes 
to  Art  Students. 

South  Australia  4 per  Cent.  Stock,  the  Interest  to  be  applied 
to  keeping  Monument  in  repair  and  occasional  Prizes  to 
Art  Students. 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed 
Debenture  Stock.  Interest  at  the  disposal  of  the 
Council  for  promoting  the  objects  of  the  Society. 

On  Deposit  with  Messrs.  Coutts  and  Co. 


The  Assets , represented  by  Stock  at  the  Bank  of  England , and  securities , cash  on  deposit , and  cash 
balance  in  hands  of  Messrs.  Coutts  and  Co.,  as  above  set  forth , have  been  duly  verified. 

Owen  Roberts,  j ~ 

Frederick  Bramwell,  j Treasurers‘ 

Henry  Trueman  Wood,  Secretary.  J.  O.  Chadwick  & Son,  Auditors. 

Society’s  House,  Adelphi,  16th  June,  1891. 
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ANNUAL  GENERAL  MEETING . 

The  Council  hereby  give  notice  that  the 
One  Hundred  and  Thirty-Seventh  Annual 
General  Meeting,  for  the  purpose  of  receiving 
the  Council’s  Report  and  the  Treasurers’ 
statement  of  receipts,  payments,  and  expendi- 
ture during  the  past  year,  and  also  for  the 
■election  of  officers  and  new  members,  will  be 
held,  in  accordance  with  the  Bye-laws,  on 
W-ednesday,  the  24th  June,  at  4 p.m. 

(By  order  of  the  Council), 

Henry  Trueman  Wood, 
Secretary. 


ALBERT  MEDAL . 

The  Council  of  the  Society  of  Arts  have, 
with  the  approval  and  sanction  of  the  Presi- 
dent, H.R.H.  the  Prince  of  Wales,  awarded 
the  Albert  Medal  to  Sir  Frederick  Abel, 
K.C.B.,  “in  recognition  of  the  manner  in 
which  he  has  promoted  several  important 
-classes  of  the  Arts  and  Manufactures,  by 
the  application  of  Chemical  Science,  and 
especially  by  his  researches  in  the  manufac- 
ture of  iron  and  of  steel ; and  also  in  acknow- 
ledgment of  the  great  services  he  has  rendered 
to  the  State  in  the  provision  of  improved 
war  material,  and  as  Chemist  to  the  War 
Department.” 


MEDALS. 

The  Council  have  awarded  the  Society’s 
Silver  Medal  to  the  following  readers  of  Papers 
during  the  Session  1890-91  : — 

To  J.  F.  Green,  for  his  paper  on  “ Steam  Life- 
boats.” 

To  A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan, 
for  their  paper  on  “ Photography  in  Aniline  Colours.  ” 
To  Carmichael  Thomas,  for  his  paper  on 
4(  Illustrated  Journalism.” 

To  Colonel  Sir  Charles  Wilson,  K.C.B., 
K.C.M.G.,  F.R.S.,  for  his  paper  on  “ Methods  and 
Processes  of  the  Ordnance  Survey.” 

To  A.  P.  Laurie,  for  his  paper  on  “The  Dura- 
bility of  Pictures  painted  with  Oils  and  Varnishes.” 
To  Prof.  William  Robinson,  for  his  paper  on 
<l  The  Use  of  Petroleum  in  Prime  Motors.” 

To  Prof.  J.  J.  Hummel,  for  his  paper  on  ‘‘  Fast 
and  Fugitive  Dyes.” 

To  Sir  Edward  N.  C.  Braddon,  K.C.M.G.,  for 
his  paper  on  Recent  Development  of  Tasmanian 
Industries.” 

To  Sir  Thomas  Wade,  G.C.M.G  , K.C.B.,  for 
his  paper  on  “ China.” 


To  B.  H.  Baden-Powell,  C.I.E.,  for  his  paper 
on  “ The  Indian  Village  Communities,  with  Special 
Reference  to  Modem  Investigation.” 

To  Thomas  Wardle,  for  his  paper  on  “The  Use 
of  Tussur  in  European  Textile  Manufactures.” 

To  Charles  L.  Tupper,  B.A.,  for  his  paper  on 
“ The  Study  of  Indian  History.” 

To  William  Simpson,  for  his  paper  on  “ Litho- 
graphy : a Finished  Chapter  of  Illustrative  Art.” 

To  G.  T.  Robinson,  F.S.A.,  for  his  paper  on 
“ Decorative  Plaster  Work  : Modelled  Stucco 

Work.” 

Thanks  were  voted  to  the  following  Member 
of  Council : — 

To  James  Dredge,  for  his  paper  on  “ The 
Chicago  Exhibition.” 


CON  VERSA  ZIONE. 

The  Society’s  Annual  Conversazione  was 
held  at  the  South  Kensington  Museum  (by 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education),  on  Wednesday  evening 
last,  17th  inst.  The  courts  and  corridors  of 
the  ground  floors,  and  the  galleries  containing 
the  Raphael  cartoons,  the  Sheepshanks  collec- 
tion, the  William  Smith  collection  of  water- 
colour drawing,  the  Dyce  and  Forster  pictures, 
and  the  Chantrey  bequest  were  open. 

The  reception  was  held  in  the  South  Court, 
by  the  Attorney -General  (Sir  Richard  Webster, 
M.P.),  Chairman,  and  the  following  Vice- 
Presidents  and  Members  of  Council  : — 
William  Anderson,  M.Inst.C.E.,  F.R.S. ; Maj.- 
Gen.  Sir  Owen  Tudor  Burne,  K.C.S.I.,  C.I.E.; 
Sir  George  Hayter  Chubb  ; B.  Francis  Cobb  ; 
Sir  Philip  Cunliffe  - Owen,  K.C.B.,  K.C.M.G., 
C.I.E.;  Sir  Henry  Doulton,  James  Dredge; 
Charles  Malcolm  Kennedy , C.  B. ; J ohn  Biddulph 
Martin  ; John  Fletcher  Moulton,  Q.C.,  F.R.S. ; 
William  Henry  Preece,  F.R.S.;  Sir  Robert 
Rawlinson,  K.C.B.  ; Sir  Owen  Roberts,  M.A., 
F.S.A. 

Promenade  Concerts  were  given  by  the  Band 
of  the  Grenadier  Guards  (Conductor,  Lieut. 
Dan  Godfrey)  in  the  North  Court,  and  by  the 
Band  of  the  Scots  Guards  (Conductor,  Mr. 
Edward  Holland)  in  the  Quadrangle  of  the 
Museum. 

A concert  of  old  English  music  was  given  in 
the  Lecture  Theatre  under  the  direction  of  Mr. 
Arnold  Dolmetsch.  The  instruments  used 
were  those  for  which  the  music  was  originally 
written— viz.,  viols,  lute,  and  harpsichord. 

The  number  of  visitors  attending  the  Con- 
versazione was  2,000. 
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INDIAN  SECTION. 

Thursday,  May  28th,  1891  ; The  Right 
Hon.  Sir  Mountstuart  Grant  - Duff, 
G.C.S.I.,  C.I.E.,  in  the  chair. 

The  paper  read  was — 

THE  STUDY  OF  INDIAN  HISTORY. 
By  Charles  Lewis  Tupper, 

Chief  Secretary  to  the  Government  of  Punjab. 

In  beginning  this  paper,  I am  anxious  to 
explain  that  I do  not  pretend  to  any  better 
acquaintance  with  Indian  history  than  is 
usually  possessed  by  Indian  civil  servants  of 
the  same  standing  as  myself,  who  have  done 
a good  deal  of  work  at  head-quarters.  I am 
not,  of  course,  a professional  student ; I venture 
to  come  before  you  merely  as  a busy  official, 
who,  in  an  interval  of  leave,  has  found  time 
to  put  on  paper  some  conclusions  which  have 
naturally  occurred  to  him  in  the  course  of 
his  duties.  These  conclusions  relate  to  the 
value  of  the  study  of  Indian  history,  to  the 
means  whereby  it  might  be  facilitated,  and  to 
the  directions  in  which  it  might  be  profitably 
pursued.  I therefore  limit  my  paper  to  sug- 
gestions bearing  upon  the  study  of  Indian 
history ; I in  no  way  venture  to  deal  with 
Indian  history  itself.  Special  periods  of  Indian 
history,  and,  still  more,  any  general  survey  of 
the  vast  field  of  learning  which  is  included 
under  that  expression,  are  best  left  to  com- 
petent specialists.  Without  pretending  to  any 
exceptional  acquaintance  with  a subject  which 
it  would  take  a lifetime  to  know  well,  and 
several,  perhaps  many,  lifetimes  to  exhaust, 
we  may  still  be  able  to  recognise,  and  even, 
in  some  slight  way,  to  define  the  value  of  its 
study,  and  to  see  how  that  study  might  be 
made  easier,  and,  possibly,  more  fruitful 
than  it  has  sometimes  proved  to  be.  To 
borrow  a happy  phrase  from  Professor  Max 
Muller,  I shall  refer  particularly  more  to 
authentic  than  to  constructive  Indian  history ; 
to  the  history  which  has  been  . compiled 
from  contemporary  books  and  documents, 
rather  than  to  that  which  is  being  built  up  on 
inferences  drawn  from  archaeological  research  ; 
from  allusions  to  ancient  India  in  classical 
writers  ; and  from  an  examination  of  the  laws, 
the  plays  and  poems,  and  the  sacred  books 
composed  in  Hindu  times,  centuries  before  the 


establishment  of  Musalman  dominion.  And, 
within  the  range  of  authentic  Indian  history,  I 
shall  most  frequently  have  in  view  the  last 
half  of  the  last  century,  and  the  events  and 
tendencies  of  our  own  times,  and  those  which 
immediately  preceded  them.  In  the  business 
of  administration,  the  most  practical  interest 
necessarily  attaches  to  that  portion  of  the  past 
which  palpably  affects  the  present ; and  of  the 
whole  story,  I cannot  but  think  that,  so  much 
as  relates  to  the  last  150  years,  is  the  part 
which  is  best  known,  and — if  we  look  to  the 
probable  future  of  the  country — -has  the  most 
importance. 

As  regards  the  literary  value  of  Indian 
history,  its  value,  that  is,  as  a means  of  in- 
tellectual enjoyment,  I wish  I could  enter  an 
honest  dissent  from  the  wide-spread  opinion 
that  Indian  history  is  very  dull.  The  brilliant, 
writings  of  Macaulay,  of  Sir  Henry  Maine,, 
and  Sir  Alfred  Lyall,  suffice  to  assure  us  that, 
it  need  not  always  be  so  ; but  so  long  as  we 
consider  Indian  history  by  itself— and  that  is- 
precisely  what  Sir  Henry  Maine  and  Sir  Alfred 
Lyall  teach  us  not  to  do— I fear  that,  for  those- 
who  have  no  professional  interest  in  its  study,, 
nothing  short  ot  genius  is  capable  of  enlivening^ 
it.  The  great  debt  we  owe  to  the  two  writers- 
just  mentioned  is,  I think,  that  they  lead  us  to 
look  to  the  character  and  working  of  Indian 
institutions  and  ideas,  more  than  to  the  dry 
annals  of  Indian  wars  and  dynasties  ; and  in 
so  doing,  to  compare  typical  forms  of  Oriental 
society  and  usage  with  the  present  and 
past  of  the  West.  Such  comparison  has  an 
obvious  and  direct  bearing  on  the  discovery  or 
illustration  of  laws  or  theories  of  social  pro- 
gress, and  should,  therefore,  be  particularly 
interesting  to  learned  men  in  Europe  who  are 
engaged  on  one  of  the  greatest  of  the  intel- 
lectual problems  of  the  day  : the  relation,  I 
mean,  between  the  doctrine  of  evolution  and 
the  successive  modifications  of  human  society. 
Unfortunately,  Indian  history  not  only  has  a 
poor  reputation  for  interest,  but,  on  first 
scrutiny,  wears  a very  unattractive  guise.  I 
can  well  remember  the  dismay  with  which, 
when  reading  for  my  examinations,  I took  up 
the  study  of  the  Muhammadan  period  in 
Elphinstone.  The  style  of  the  names — I did 
not  then  know  a Hindu  name  from  a Muham- 
madan one— and  the  geography  of  the  country 
were  alike  unfamiliar  to  me.  Many  here  will 
recollect  how,  after  the  brief  episode  of  Arab 
conquest  in  Sindh,  the  Muhammadan  period 
begins  with  the  thirteen  or  more  plundering  ex- 
peditions of  Mahmud  of  Ghazni;  andhowdiffi- 
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cult  it  is  to  follow  with  any  interest  the  fortunes  j 
of  the  half  a dozen  dynasties — from  the  House  1 
of  Ghor  to  the  House  of  Lodi — when  Afghan  j 
and  Mughal  invasion  of  the  Punjab  and  ; 
northern  India,  complicated  by  habitual  fight-  | 
ing  between  the  Afghans  and  Mughals  them- 
selves, and  Afghan  invasion  of  the  Deccan, 
gradually  wore  down  the  brave  resistance  of 
numerous  Rajput  and  other  Hindu  states,  and 
substantially  though  not  directly  founded  that 
Muhammadan  supremacy  which  has  now 
passed  to  the  British  crown.  During  this 
period  of  some  three  and  a half  centuries 
(1186  A.D.  to  1526  A. D.),  when  six  successive 
dynasties  exercised  various  degrees  of  power 
in  northern  India,  for— on  an  average — some  57 
years  apiece,  some  events  no  doubt  occurred 
of  lasting  significance,  as,  for  instance,  the 
break  up  of  the  extensive  empire  of  Muhammad 
Tughlak;  but,  on  the  whole,  the  details 
of  an  essentially  Hindu  and  Muhammadan 
contest  are,  I think,  wearisome  to  those 
who  have  no  hereditary  connection,  in  race 
or  creed,  with  the  combatants  on  one  side 
or  the  other.  Hallam,  sarcastically  speak- 
ing of  the  Visigoths  in  Spain,  says  he 
holds  the  annals  of  barbarians  so  unworthy 
of  remembrance  that  he  will  not  detain  the 
reader  by  naming  one  sovereign  of  that  obscure 
race.  Perhaps  a good  many  people  who  have 
read  Indian  history,  otherwise  than  as  a matter 
of  choice,  have  experienced  a feeling  more  or 
less  resembling  that  which  underlies  this  sar- 
casm ; and  others,  who  have  not  attempted  the 
subject,  may  have  been  repelled  from  it  by  a 
similar  conviction  of  its  uselessness.  Mere 
unfamiliarity  with  names  and  places  is,  of 
course,  a comparatively  small  difficulty  which 
every  one  has  to  overcome,  here  and  there,  in  all 
serious  historical  work  ; but  the  belief  that,  in 
the  case  of  Indian  history,  it  is  not  really  worth 
while  to  surmount  this  difficulty,  is  an  obstacle, 
not  indeed  to  the  progress  of  Indian  historical 
studies  amongst  those  who  have  professional 
reasons  for  entering  upon  them,  but  to  the 
more  extended  use  of  facts  drawn  from  Indian 
sources  for  purposes  of  illustration  and  com- 
parison in  the  composition  of  history  at  large. 

Possibly  a conviction  that  Indian  history  has 
little  use  apart  from  the  practical  business  of 
Indian  administration  may  arise  from  the 
obvious  reflection  that  India  lies  outside  the 
history  of  civilisation  as  understood  till  a com- 
paratively recent  date.  We  read  history  with 
the  objects  of  enlarging  our  experience  and 
interpreting  our  own  times ; our  time  is  that 
of  Europe  in  the  19th  century,  and  the  ex- 


perience which  is  most  useful  to  most  of  us  is 
that  which  has  been  formed  by  the  civilisation 
of  the  West.  Thus  it  is  that  we  look  back  to 
the  ancient  cities  which  dotted  the  shores 
of  the  Mediterranean;  to  the  origin  of  Euro- 
pean literature  and  philosophy  in  Greece ; 
to  the  consolidation  of  Roman  power  in 
Italy,  and  its  spread  beyond  the  Mediter- 
ranean coasts  ; to  the  gradual  decline  and  fall 
of  the  great  Roman  empire,  the  incursions 
and  conquests  of  German  tribes,  the  rise  of  the 
church,  the  growth  of  feudalism,  the  breaking 
up  of  the  feudal  and  ecclesiastical  order,  the 
Reformation,  the  great  territorial  monarchies, 
the  beginnings  of  international  law,  the  con- 
stitutional governments  and  the  amalgamation 
of  small  states  by  confederacy  or  absorption  in 
the  great  kingdoms  or  empires  of  great  races. 
The  commanding  interest  of  that  absorbing 
drama  never  fails  ; and  we  feel,  and  feel  truly, 
that  India  is  off  the  stage  the  whole  time,  and 
that  it  is  hardly  necessary  even  to  know  the 
name  of  India  for  the  purpose  of  following  the 
plot. 

But  there  are  two  reasons  why  we  are  no 
longer  willing  to  limit  the  history  of  civilisa- 
tion to  those  countries  where,  in  the  past, 
progress  has  been  most  rapid,  most  brilliant, 
and  most  secure.  Electricity  and  steam  have 
changed  into  a single  Mediterranean  all  the 
oceans  of  the  world.  It  seems  as  though  the 
history  which  posterity  will  have  to  tell  will 
either  take  the  continents  as  the  units  of  its 
narrative,  or  will  regard  the  great  European 
states  mainly  as  the  progenitors  or  rulers  of 
states,  dependent  or  independent,  in  other 
quarters  of  the  globe.  Australia  is  ours,  and 
part  of  America.  We  may  almost  say  that  Asia 
is  already  divided  between  China,  Russia,  and 
ourselves.  Africa  is  in  process  of  partition 
amongst  the  great  Powers  of  the  West.  Now 
the  experience  which  Great  Britain,  in  virtue 
of  the  possession  of  India,  has  gained  of  the 
government  by  a civilised  and  constitutional 
country  of  races  far  removed  from  itself  in 
character  and  degree  of  civilisation  is,  I think, 
likely  to  prove  of  very  great  value  not  only  to 
Great  Britain  herself  in  the  career  which 
awaits  her,  but  also  to  other  nations  which 
are,  nowadays,  setting  out  on  adventurous 
enterprises  similar  to  those  on  which  we  have 
been  engaged  for  more  than  a hundred  years. 

Here,  then,  is  one  possible  point  of  contact 
between  the  history  of  India  under  British 
rule  and  that  great  drama  of  European  pro- 
gress, of  which  we  may  almost  say,  with  Mr. 
Freeman,  that  all  the  past  was  gathered  into 
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Rome,  and  all  the  present  springs  out  of  it. 
Events  are  enlarging  European  history  and 
transforming  it  into  the  history  of  the  world. 
Modes  of  administration  and  laws — as,  for  in- 
stance, the  Indian  Penal  Code  and  the  consti- 
tution of  the  Indian  provinces — evolved  in 
India  under  the  pressure  of  novel  necessities, 
may  yet  have  a part  to  play  outside  the  Indian 
continent.  But  in  another  way,  we  have  ceased 
to  regard  the  history  of  civilisation  as  identical 
with  the  history  of  Europe,  with  Russia  and 
Scandinavia  left  out.  When  we  take  up  such 
books  as  Mr.  Tylor’s  “ Primitive  Culture,” 
Sir  John  Lubbock’s  “Origin  of  Civilisation,” 
and  Herbert  Spencer’s  “Sociology,”  we  feel 
that  the  use  of  the  methods  of  physical 
research  has  created  a new  conception  of 
history.  What,  in  this  connection,  we  now 
desire  to  follow  is  not  the  history  of  particular 
nations  or  sets  of  nations,  but  the  history  of 
the  human  race.  We  want  to  ascertain  the 
general  laws  of  the  progress  of  mankind  from 
the  mere  savage  horde  to  the  tribal  stage, 
thence  onward  to  the  agricultural  community,  to 
city  life,  to  the  formation  of  states  and  empires, 
and  the  growth  of  nationalities,  united  by  the 
bonds  of  commerce  and  international  law. 
Now,  from  this  point  of  view,  when  we  come  to 
regard  history  as  so  much  material  for  the 
construction  of  working  theories  of  social 
development,  the  Indian  evidence  will,  I 
think,  be  allowed  to  possess  a very  high  value. 
So  much  of  it  as  we  have  amassed  during  the 
last  150  years  is,  as  a rule,  particularly  good 
evidence,  because  it  has  been  collected  by 
able  men,  with  excellent  opportunities  of 
observation,  and,  in  most  cases,  with  no 
theories  to  serve.  And  a portion  of  its 
special  interest  is  derived  from  the  very 
circumstance  which  may  be  suspected  hither- 
to of  causing  a disinclination  to  examine  it. 
Before  1757,  the  year  of  the  battle  of  Plassey,; 
the  tide  of  European  civilisation  had  scarcely 
affected  India.  I do  not  overlook  the  trading 
settlements  of  Portuguese,  Dutch,  French, 
and  English  ; the  beginning  of  the  French 
and  English  wars  in  the  Carnatic  ; the  career 
of  Dupleix  ; the  defence  of  Arcot : I mean 
that,  up  to  the  time  when  our  countrymen 
founded  a great  territorial  power,  the  course 
of  Indian  history  was  directed  by  events  of 
Indian,  or,  at  least,  of  Asiatic  origin.  No 
European  influence  sapped  the  Mughal 
Empire,  or  originally  prompted  its  Marhatta 
foes  and  usurping  governors  to  accomplish  its 
partition.  The  whole  process  of  decay  and 
reconstruction  was  spontaneously  at  work 


before  it  was  given  a wholly  unexpected  turn, 
by  the  political  achievements  of  European 
adventurers.  It  is  due  to  the  isolation  of 
Indian  history  from  the  civilisation  of  the  West 
that  we  have,  as  Sir  Henry  Maine  has  pointed 
out,  open  to  view  in  India  a truly  ancient 
society;  or,  perhaps  we  should  more  accurately 
say,  a vast  number  of  societies,  standing  in 
different  degrees  of  progress  from  the  primi- 
tive tribal  type  to  early  mediaevalism.  Such 
societies  as  these,  under  the  direct  administra- 
tion of  a strong  civilised  power,  exhibit  changes 
with  much  rapidity.  It  is  true  that  a new 
hereditary  character  is  not  quickly  acquired, 
and  that  we  must  guard  ourselves  against 
forgetting  what  that  character  is,  merely  be- 
cause a tribe  or  race  can  speedily  learn  to  use 
a new  language,  or  to  make  the  weapons  of 
the  law  serve  such  rapacious  or  vengeful 
purposes  as  were  often  committed,  not  very 
long  ago,  to  the  Afghan  knife,  the  Sikh 
matchlock,  and  the  Marhatta  spear.  But  an 
immediate  effect  of  the  contact  between  late 
and  early  civilisation  is  a change  in  the 
type  and  direction  of  social  advance.  The 
survival  of  the  fittest  may  be  a principle 
of  progress  in  primitive  societies  which  are 
left  to  themselves  ; but  directly  you  expose 
such  societies  to  the  chemical  action  of 
civilised  rule,  or  even  of  the  debris  of  a de- 
cayed civilisation,  their  spontaneous  growth 
is  checked  or  altered,  and  shapes  appear 
which,  without  that  action,  would  have  been 
impossible.  To  this  irresistible  chemistry  of 
civilisation  in  juxtaposition  with  barbarism, 
the  primitive  societies  of  the  greater  part  of 
Europe  have  been  twice  exposed ; first,  when 
Roman  dominion  overspread  the  tribes  to  the 
Firths  of  Clyde  and  Forth,  to  the  Rhine  and 
the  Danube  ; and  a second  time,  when  the 
1 conquerors  of  the  West  planted  in  the  detritus 
of  the  fallen  empire  the  institutions  brought 
from  German  forests  and  wastes  by  German 
tribes,  partly  predatory  and  partly  agricul- 
tural. To  Roman  government,  to  the  Roman 
influences  still  deeply  at  work  in  the  law, 
diplomacy  and  religion  of  some  of  the  fore- 
most nations  of  the  world,  the  India  of  the 
Khalsa,  of  the  Nawabs  of  Bengal  and  the 
1 Carnatic,  of  the  Nizam  and  Hyder  Ali,  of 
the  Peshwa  and  the  great  Marhatta  houses, 
owed  nothing.  Clearly,  if  we  are  looking  for 
general  laws  of  social  progress,  it  is  profitable 
to  examine  societies  which  have  grown  up 
outside  the  range  of  preponderating  civilisa- 
tions, and  to  compare  them  with  societies 
falling  within  that  range.  The  simpler  growth. 
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set  side  by  side  with  the  more  complex  growth, 
should  help  us  to  discriminate  between  the 
survivals  of  primitive  times  and  the  lasting 
legacies  of  mature  civilisation. 

In  this  view  the  comparison  between  feu- 
dalism and  Indian  political  institutions,  not 
those  which  we  have  created,  but  those  which 
grew  up  before  our  time,  seems  to  me  to 
deserve  very  considerable  attention.  When  I 
have  had  the  time  I have  worked  a good  deal 
at  this  subject,  and  I hope  that  before  many 
months  are  over  I may  be  able  to  publish 
the  results  of  an  inquiry  which  has  certainly 
been  very  laborious,  and  is  still  incomplete. 
Here  I will  only  venture  to  single  out  for  re- 
mark two  points  which  are  already  familiar  to 
those  who  have  been  attracted  by  Indian  topics. 
Sir  Alfred  Lyall,  in  one  of  his  admirable  papers 
(“Asiatic  Studies,”  p.  216),  points  out  that 
though  the  organisation  of  the  Rajput  states  is 
overlaid  by  feudal  growth,  nowhere  in  Raj- 
putana  has  the  system  become  entirely  feudal ; 
that  is,  “ nowhere  has  military  tenure  obliter- 
ated altogether  the  original  tenure  by  blood 
and  birthright  of  the  clan.”  It  is  not  possible 
exactly  to  generalise  this  observation  ; but  I 
think  I may  safely  say  that  in  the  greater  part 
of  India,  before  a new  sort  of  action  was  set 
up  by  British  conquest,  though  there  was  no 
perfected  feudalism  anywhere,  there  were  traces 
everywhere  of  tendencies  making  for  feudalism 
of  certain  kinds.  And  the  feudal  type  towards 
which  these  tendencies  drew,  differed  greatly 
in  different  parts  of  the  country.  I have  not 
yet  found  the  contrast  between  the  tie  of 
blood  and  the  tie  of  the  land  as  the  basis 
of  society  anywhere  so  clear  as  it  is  in  Rajput 
states.  No  doubt  amongst  Muhammadans 
and  Marhattas,  Rajputs,  and  Sikhs  alike  the 
land  was  the  foundation  of  important  political 
institutions.  But  in  the  Mughal  and  Marhatta 
Empires,  and  in  the  Sikh  Confederacy,  the 
supplementary  bonds  of  union  were  those  of 
race  and  religion,  not  those  of  tribal  descent. 
In  the  India  of  the  decline  and  fall  of  the 
Mughal  Empire  military  tenures  abound ; we 
see  them  in  the  service  jagirs  or  land  revenue 
assignments  of  the  Muhammadans  in  the 
Deccan  ; in  the  relations  established  or  main- 
tained between  Marhatta  chieftains  and  the 
Peshwa  ; in  the  origin  of  some  petty  states  in 
the  Central  Provinces,  in  Rajputana,  in  the 
Punjab  hills,  in  the  Sikh  conquest  jagirs , in 
some  of  the  old  Bengal  zamindari ,\  But  mili- 
tary tenures  by  themselves  do  not  make  feu- 
dalism. We  understand  by  that  expression 
a polity,  what  Bishop  Stubbs  describes  as 


“a  complete  organisation  of  society  through 
the  medium  of  land  tenure,  in  which,  from  the 
king  down  to  the  lowest  landowner,  all  are 
bound  together  by  obligation  of  service  and 
defence.”  There  was  a summit  of  one  im- 
perfect hierarchy  in  the  Peshwa,  of  another  in 
the  Khalsa,  of  a third  in  the  Great  Mughal. 
But  in  each  case  the  political  pyramid  was 
very  loosely  composed ; and  in  each  case,  as 
in  Western  Europe,  the  apex  tended  to  vanish 
into  a name,  impotent  except  when  politically 
used  to  give  the  semblance  of  legitimacy  to 
conquest  or  usurpation.  The  first  point,  then, 
which  I here  submit  is  that  India,  as  we  found 
it,  was  for  the  most  part  in  a praefeudal  stage, 
with  strong  marks  of  incipient  feudalism.  The 
second  is  that  the  analogies  between  the  dis- 
solution of  the  Mughal  and  the  dissolution  of 
the  Karolingian  power,  slightly  mentioned  by 
Sir  Henry  Maine  (“  Early  Law  and  Custom,” 
p.  351),  hold  good  to  a remarkable  extent,  not 
only  in  the  social  effects,  which  produced  a 
vast  number  of  petty  principalities,  but  also  in 
the  actual  process  by  which  the  change  was 
effected.  Both  in  the  completed  feudalism  of 
the  West,  and  in  the  imperfect  feudalism  of 
India,  there  is  a double  ownership  of  land. 
In  the  West  that  was,  in  a juridical  sense, 
created  by  the  voluntary  compact  between 
lord  and  man.  In  India  it  sprang  from 
immemorial  custom  which  gave  to  prince  and 
peasant  a joint  interest  in  the  soil.  Processes 
starting  from  these  different  principles  could 
not  be  identical  ; but  we  can  see  where  they 
were  alike  when  we  compare  the  benefice 
changing  into  the  fief,  and  the  fief  changing 
into  the  principality  with  the  Mughal  pro- 
vincial governorships  partly  supported  by  land 
revenue  assignments,  with  the  great  Bengal 
zaminddris  held  by  officials  permitted  by  the 
ruler  of  the  day  to  exercise  nearly  all  the 
authority  of  government,  with  the  jagirs  of 
the  southern  Marhatta  country,  and  the  Mar- 
hatta claims  over  the  regions  about  Baroda, 
Indore,  and  Gwalior,  both  alike  the  origin  of 
territorial  power ; and  with  the  numerous 
small  Sikh  states  that  sprang  up  between  the 
Sutlej  and  the  Jumna,  when  the  vestiges  of 
Mughal  rule  had  been  trampled  down  by  the 
successive  invasions  of  Nadir  Shah  and 
Ahmad  Shah  Durani.  An  Indian  ruler  com- 
monly arranged  for  the  administration  of  the 
country  and  provided  for  his  friends  by  grant- 
ing what  was  his  to  give  : the  jurisdiction, 
subject  to  payment  of  revenue,  as  in  the  case 
of  a zamindar  ; the  revenue  itself,  that,  is,  the 
king’s  share  of  the  crop,  in  money  or  kind,  as 
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in  the  case  of  a jagirdar,  who  might  or  might 
not  have  jurisdiction.  Where  the  ruler  had 
got  the  better  of  a Raja  already  in  possession, 
it  was  a usual  expedient  to  treat  him  as  a 
zamindar . The  essential  political  feature  of  the 
1 8th  century  in  India  was  the  rapid  formation  of 
states,  large  and  small,  often  by  the  assertion 
of  independence  on  the  part  of  those  who  had 
been  governors  or  commanders  under  one  or 
other  of  the  two  great  substantive  powers, 
Delhi  and  the  Marhattas.  In  the  organised 
provinces  of  the  Mughal  empire,  the  provincial 
governors,  in  the  Marhatta  provinces,  the 
Marhatta  generals,  in  other  parts  of  the 
peninsula,  the  so-called  joligars — that  is, 
officials  of  broken  empires  or  states,  descend- 
ants of  old  royal  houses,  robber  chiefs,  fight- 
ing their  way  up  to  power — set  up  for  them- 
selves as  hereditary  princes.  There  was, 
usually,  no  objection  to  acknowledge  some 
superior — some  distant  and  shadowy  Peshwa 
or  Emperor,  or  puppet  Nawab— if  the  acknow- 
ledgment was  limited  to  lip  - service  and 
homage,  involved  no  inconvenient  claims  and 
no  control,  and  might  serve  as  a local  excuse 
for  lucrative  quarrels.  The  Empire  of  Karl 
the  Great  broke  up  at  first  into  three  and  then 
into  seven  kingdoms,  and  its  dismemberment 
did  not  stop  there.  By  the  end  of  9th  century, 
in  what  we  now  call  France  there  were  twenty- 
nine  provinces,  or  fragments  of  provinces, 
erected  into  small  states.  By  the  end  of  the 
10th  century,  instead  of  twenty-nine  small 
states,  fifty  - five  were  fully  established. 
“Everyone  knows,”  says  Guizot,*  “ that  the 
possessors  of  domains  and  royal  offices,  that 
is  to  say,  the  beneficiaries  and  the  dukes, 
counts,  viscounts,  centeniers,  and  other 
governors  of  provinces  and  districts,  were 
constantly  bent  upon  rendering  themselves 
independent  and  hereditary,  and  assuring 
themselves  the  perpetual  possession  of  their 
lands  and  governments.”  If  we  change  the 
mediaeval  for  oriental  designations,  and  read 
— for  beneficiaries,  and  others — jagirdar s, 
zamindarSy  jardhdns,  senajatis , subaddrs , 
and  joli-gars,  this  sentence  of  Guizot,  referring 
to  the  end  of  the  9th  century,  might  be  applied 
with  very  little  further  change  to  India  nine 
centuries  later. 

Twice  in  authentic  history  has  a great  power, 
imbued  with  the  legal  and  constitutional  tradi- 
tions of  the  West,  worked  out  the  problem  of 
governing  or  controlling  in  an  imperial  fashion 
a vast  and  varied  assemblage  of  subject  tribes, 


* “ History  of  Civilisation  in  France,”  vol.  ii.,  p.  278. 


races  and  states.  European  feudalism  re- 
sulted from  the  influx  of  primitive  German 
tribes  into  provinces  which  had  taken  their 
political  configuration  from  the  enormous 
pressure  of  Roman  rule.  India  presents  the 
converse  case ; the  earlier  political  forms  are 
being  moulded  to  new  shapes  by  the  weight  of 
British  administration  or  supremacy.  If  we  may 
look  to  Europe  of  the  8th,  9 th,  and  10th  centuries 
for  analogies  with  what  India  was  before  our 
day,  we  must  go  back  to  the  later  Republic  and 
earlier  Empire  of  Rome  to  see  how  in  a former  age 
men  of  a civilisation  in  many  points  resembling 
our  own  dealt  with  annexed  territories  and 
client-princes.  Even  in  the  broadest  outlines 
of  organisation  and  history  there  are  some  fea- 
tures which  immediately  strike  us  as  truly 
alike.  The  roads  corresponding  to  our  rail- 
ways ; the  colonies  (so  far  as  they  were 
fortified  outposts  and  settlements  of  veterans, 
not  a concession  to  the  clamour  of  the  mob 
for  lands),  and  the  standing  frontier  camps, 
both  answering  the  purposes  of  our  canton- 
ments ; the  massing  of  troops  on  the  Rhine 
and  the  Danube,  as  they  are  massed  by  us  in 
the  basins  of  the  Indus  and  the  Irrawaddy ; 
the  diversity  of  the  races  brought  under 
Imperial  rule,  German  or  Briton  differing 
from  Greek  or  Egyptian  as  much  as  Afghans 
or  Belochis  differ  from  Bengalis  ; the  general 
external  similarity  of  the  Roman  and  Indian 
provincial  systems  of  government,  officers 
being  appointed  in  the  Imperial  provinces 
with  much  discrimination  by  the  Imperial 
authority  to  local  administrations  for  terms  of 
years,  subject,  however,  to  increasingly  strong 
control  on  the  part  of  the  central  government ; 
the  administrative  improvements  effected  as 
experience  was  gained  in  the  government  of 
dependencies  and  of  ceded  and  conquered 
territories,  such  as  the  substitution  of  fixed 
payments  for  tithes,  the  disuse  of  the  ruinous 
system  of  farming  the  land  revenue  to  com- 
panies of  jublicaniy  and  (to  use  equivalent 
modern  terms)  the  separation  of  military  com- 
mand from  the  functions  of  a chief  and  judicial 
commissioner: — all  these  are  matters  which 
would  deserve  detailed  consideration  in  any 
regular  attempt  to  follow  out  what  is,  I venture 
to  think,  one  of  the  most  striking  and  instruc- 
tive analogies  in  the  whole  course  of  history. 
Or,  again,  if  we  leave  the  general  military  and 
political  arrangements  and  the  relations  of 
heads  of  provinces  to  the  emperor,  and  look 
into  the  interior  organisation  of  one  or  two  of 
the  Roman  provinces  themselves,  we  shall 
even  more  vividly  realise  how  like  was  the  work 
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of  the  Roman  officials  to  that  which  has  been 
done,  and  is  being-  done,  by  our  countrymen 
in  India.  In  Sicily,  for  instance,  the  praetor 
or  governor  had  complete  jurisdictio  with 
imperium  and.  potestas ; or,  as  we  should  put  it, 
the  chief  commissioner  had  the  military  com- 
mand and  the  civilandcriminal  powersof  ahigh 
court — a combination  which  is  indeed  very  rare 
with  us  but  occurs  occasionally,  as  in  the 
Khyber  Pass  during  the  last  Afghan  war. 
There  was  a qucestor  at  Syracuse  and  a 
qucestor  at  Lilybaeum ; owing  to  the  union  of 
civil  and  military  functions  the  qucestor  was 
paymaster  of  the  forces  ; but,  to  use  a cutcherry 
technicality,  on  the  civil  side  he  levied  the 
revenue  not  farmed  to  publicani ; controlled 
the  publicani  so  far  as  he  could,  and  for- 
warded the  proceeds  of  collections,  with  the 
accounts,  to  the  senatorial  treasury.  The  chief 
commisioner  of  Sicily,  we  may  say,  was  thus 
assisted  by  two  financial  commissioners,  who 
were  also  military  paymasters  and  civil  and 
military  accountants-general.  The  regulations 
of  King  Hiero  for  the  collection  of  the  tithes 
were  carefully  preserved,  just  as  we  often  hear 
of  the  maintenance  or  re-introduction  in  par- 
ticular tracts  of  a native  revenue  system. 
Where  we  deal  with  villages  and  parganas , 
jagirs  and  zamindaris , the  Romans  dealt  with 
towns  and  town  lands,  and  communities  at- 
tached to  towns,  or  with  towns  taken  as  local 
•centres  for  a number  of  tribes  or  clans.  Seven- 
teen Sicilian  towns  forfeited  their  land,  which 
was  restored  to  the  possession  of  the  occupants 
subject  to  tithe  and  grazing  dues.  Five  towns 
paid  no  tithe  ; they  were,  as  we  should  say, 
Jakiraj , or  held  revenue  free,  or  in  jagir. 
Three  towns  were  acknowledged  as  fcederatoe, 
■civitates,  which  means,  if  the  Silician  arrange- 
ments were  identical  in  this  respect  with  those 
of  Italy,  that  the  cities  were  treated  like  petty 
native  states.  Roman  laws  did  not  run  in  them 
unless  introduced  by  their  own  act,  and  they 
were  required  to  supply  a contingent,  if  neces- 
sary, to  the  forces  of  the  paramount  pow  er.  How 
familiar  are  we  in  India  with  the  laying  out  of 
a province  in  this  fashion — in  revenue-paying 
lands,  in  lands  held  revenue  free,  and  in  little 
rulerships  retaining  various  measures  of 
autonomy.  If  we  go  eastward  under  the 
empire,  we  meet  with  even  more  striking  like- 
nesses between  the  present  and  the  past. 
Egypt  was  a very  special  sense  an  Imperial 
province.  Under  the  republic  the  Roman 
theory  was  that  the  provinces  were  prcedia 
Populi  Romani— the  estates  of  the  Roman 
people.  But  Egypt,  from  the  time  of  Augustus, 


was  regarded  as  the  patrimony  of  the  emperor 
for  the  time  being,  not  indeed  his  private  pro- 
perty, but  a domain  passing  from  emperor  to 
emperor,  as  though  he  had  been  a corporation 
sole.  The  authority  and  patronage  of  the 
senate  were  jealously  excluded ; senators 
appear  to  have  been  forbidden  the  country ; 
and  the  prefects  of  the  emperor,  who  ruled  as 
successors  of  the  Ptolemies,  were  of  equestrian 
not  of  senatorial  rank.  Besides  the  prefect, 
there  was  a juridicus  LEgypti,  and  an  idio- 
logus  ad  YEgyptum,  “a  supreme  official  for 
justice,  and  a supreme  finance  administrator/’* 
both  likewise  of  equestrian  rank  and  Roman 
citizens.  There  were  three  territorial  divisions, 
practically  Upper,  Lower,  and  Middle  Egypt, 
each  under  an  epistrategos.  There  were  36 
(afterwards  47)  vou6i,  or  districts,  the  strategos , 
or  district  officer,  being  an  Egyptian  or  Greek. 
I need  not  go  into  further  detail.  Anyone 
who  has  done  administrative  work  in  India 
will  see  at  a glance  that  it  only  needs  some 
slight  alterations  of  scene,  and  some  changes 
of  properties  and  of  costumes  in  the  principal 
parts,  to  put  Roman  Egypt  on  the  stage  as  a 
British  Indian  Province.  Some  particularly 
strong  Viceroy,  we  will  say — one  who  ex- 
aggerates the  more  trenchant  qualities  of  a 
Dalhousie — annexes,  50  years  hence,  a new 
territory.  The  revenues  of  the  acquisition 
happen  to  be  of  the  utmost  consequence  to 
the  stability  of  the  finances.  The  Viceroy,  for 
this  and  other  reasons,  resolves  to  keep 
every  important  appointment  in  the  country  in 
his  own  hands,  and  to  take  every  possible  pre- 
caution that  the  administration  shall  be  con- 
ducted in  accordance  with  his  personal  views 
and  projects.  Determining  to  maintain,  in 
great  measure,  though,  doubtless,  under  very 
strong  supervision,  the  native  revenue  manage- 
ment, he  organises  a mixed  commission  of 
staff  corps  officers  and  natives  : the  offices  of 
chief  commissioner,  the  judicial  commissioner, 
and  the  financial  commissioner  being  reserved 
for  the  staff  corps,  andthe  appointments  inthese 
cases  being  made  by  himself.  He  allows  36 
district  charges  and  three  commissionerships. 
Strongly  backed  by  a ministry  having  entire 
confidence  in  him,  he  treats  the  new  province 
as  a scheduled  district,  and,  with  the  aid  of 
the  chief  commissioner,  enacts  for  it,  under 
the  Statute  of  1870  (still  in  force),  and  without 
the  intervention  of  the  Legislative  Council, 
such  regulations  as  are  necessary.  Even  in 
executive  matters,  he  does  not  permit  the 

* Mommsen:  “The  Provinces  of  the  Roman  Empire, ’’ 
vol.  ii.,  p.  247. 


66* 


JOURNAL  OF  2 HE  SOCIETY  OF  ARTS. 


[June  19,  189.1. 


executive  council  to  interfere,  dealing-  with 
all  references  from  the  new  province  through 
the  foreign  department,  of  which  he  holds  the 
portfolio.  I need  scarcely  assure  you  that  no 
Viceroy  could  be  so  grasping  of  patronage  or 
disdainful  of  his  constitutional  advisers.  But, 
then,  no  Viceroy  is  a Roman  emperor;  and  I 
have  imagined  this  description  for  the  purpose 
of  bringing  out  points  of  difference,  as  well  as 
points  of  similarity.  The  similarity  extends  to 
the  incidents  of  the  play,  no  less  than  to  the 
caste]  and  get  up.  We  read  in  Mommsen* 
of  a big  frontier  raid,  explained  by  the  culprits 
as  provoked  by  the  ill-treatment  they  had 
sustained  at  the  hands  of  the  district 
officers,  regarded  by  the  Romans  themselves 
as  due  to  the  absence  of  Egyptian  troops  in 
Arabia  and  the  hopes  of  the  predatory  shep- 
herd tribes  that  they  would  be  able  to  plunder 
with  impunity.  In  Roman  Egypt,  as  in  British 
India,  the  local  officer  could  not  but  be  pain- 
fully alive  to  the  great  importance  of  sacred 
animals,  and  the  bitterness  of  religious  dis- 
putes. In  Egypt,  Mommsen  tells  us,  “ the 
Community  of  the  Hound,  in  defiance  of  the 
Community  of  the  Pike,  consumed  a pike  ; and 
the  latter,  in  defiance  of  the  other  consumed  a 
hound ; and  therefore  a war  broke  out  between 
the  two  nomes  [or  districts],  till  the  Romans 
interfered  and  chastised  both  parties.”!  Such 
incidents,  he  adds,  were  of  ordinary  occurrence 
in  Egypt.  With  a different  dash  of  local 
colour,  they  are  of  ordinary  occurrence  in 
British  India ; only  we  must  say,  “ riots  between 
Hindus  and  Muhammadans,”  instead  of  “ wars 
between  two  nomes.”  Almost  any  officer  of 
a dozen  years’  experience,  certainly  in  the 
Punjab,  probably  also  in  the  North-West, 
could  name  three  or  four  towns,  where,  within 
his  own  recollection,  disturbance  had  occurred 
involving  such  incidents  as  the  flinging  down 
of  animals’  tails  before  a Hindu  religious  pro- 
cession ; the  public  or  semi-private  slaughter 
of  a cow  by  Muhammadans  at  the  Id;  the 
placing  of  a dead  pig  in  a mosque  used  by 
Muhammadans ; or  the  throwing  of  bones  of 
cattle  into  wells  used  by  Hindus. 

I need  not  say  more  to  show  that  the  analo- 
gies between  British  Indian  and  Roman  rule  will 
repay  investigation.  The  comparison  cannot 
fail  to  interest  those  who  have  studied  either 
or  both  of  the  two  things.  Ido  not,  however, 
advocate  this  line  of  study  merely  as  an  intel- 
lectual pastime  for  the  leisure  of  scholars.  The 
principles  of  evolution  apply,  as  I believe,  to 

* “The  Provinces  of  the  Roman  Empire,”  vol.  ii.,  p.  275. 

+ Ibid,  p.  261. 


both  law  and  administration.  There  are  sound 
scientific  reasons  for  comparing  the  growth  of 
Roman  law  with  the  growth  of  the  Anglo- 
Indian  codes,  and  the  changes  in  Roman 
provincial  government  which  occurred  from 
Caesar  to  Constantine  with  our  developments, 
of  system,  from  the  desperately  crude  machinery 
which  was  always  being  pulled  to  pieces  and. 
altered  by  our  early  governors  to  the  present, 
administrative  manufactories,  elaborated  on 
scientific  plans,  for  the  outturn,  with  the 
maximum  of  division  of  labour,  of  a plentiful 
supply  of  Acts,  and  an  appalling  multitude  of 
decisions  and  despatches.  Men  of  my  pro- 
fession, as  most  of  them  are  well  aware,  may 
find  Roman  studies,  when  they  have  the  time 
for  them,  not  without  use  as  a corrective  to  any 
narrowness  of  view  which  may  result  from  too 
exclusive  a familiarity  with  one  set  of  bureau- 
cratic experiences.  And  I see  some  political 
advantage  if  the  attention  of  Indian  educa- 
tional authorities  and  of  our  young  native 
fellow-subjects,  who  turn  with  commendable, 
thirst  to  the  springs  of  Western  learning,  be 
directed  to  a world  like  ours  of  to-day,  in 
which  other  governors  and  administrators 
met,  with  civilised  skill,  tasks  as  complicated 
as  those  which  abound  in  modern  India.  If 
the  Roman  Empire  be  compared  with  the 
British  Indian  Empire,  I have  absolutely  no- 
fear  of  the  result.  I commend  to  the  con- 
sideration of  hostile  speakers  at  native 
societies,  and  hostile  writers  in  the  Indian 
vernacular  Press,  the  innumerable  slaves  and. 
coloni  attached  to  the  soil  on  the  broad 
estates  of  Roman  proprietors  ; the  ergastula , 
or  underground  rooms,  in  the  Roman  farm- 
houses, where  “ those  slaves  who  were  kept  in 
chains  lived,  worked,  and  were  tormented  ” ; * 
and,  worse  even  than  slavery  and  the  lash,  the 
spectacle  of  fashionable  Rome  gazing,  for 
amusement,  on  the  detestable  bloodshed  of 
the  gladiatorial  arena. 

If  it  be  admitted  that  the  systematic  com- 
parison of  the  Indian  and  Roman  Empires  and 
of  Indian  feudal  tendencies  and  European, 
feudalism  are  desirable  ends,  it  is  clear  that  ia 
efforts  to  facilitate  the  study  of  Indian  history 
we  should  have  as  one  of  our  aims  its  greater 
accessibility  to  European  scholars.  I have  no- 
space here  to  discuss  the  possible  want  of  a 
general  history  of  India,  which  shall  be  full,, 
readable  and  sound,  and  not  too  highly 
specialised  either  in  plan  or  in  the  use  of  tech- 
nical expressions.  It  is  no  secret  that  Sir 


* Seebohm : “ The  English  Village  Community,”  page 
263. 
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William  Hunter  is  engaged  on  a general 
history  of  India,  and  I am  sure  that  he  will 
have  the  most  cordial  wishes  of  this  Society 
for  his  success  in  so  onerous  a task.  Such  an 
an  undertaking,  vast  in  itself,  postulates  an 
immense  amount  of  preliminary  labour  in  the 
judicious  selection  from  and  arrangement  of 
an  enormous  mass  of  material.  Some  of  that 
labour  is  well  in  hand  already.  Under  the  super- 
intendence of  Mr.  F.  C.  Danvers,  who  gave 
interesting  details  of  the  work  in  a paper  read 
before  this  Society  on  the  19th  January,  1890, 
no  less  than  3,802  volumes  of  India-office 
records  have  been  examined  and  completely 
arranged.  Omitting  an  immense  amount  of 
scrutiny  and  classification  still  in  hand,  914 
other  volumes  of  records  in  the  India  House 
have,  under  the  same  superintendence,  been 
collected  from  various  quarters,  arranged, 
bound,  and  reported  on.  Many  of  these  records 
relate  to  Java,  Sumatra,  Borneo,  and  other 
places  outside  India.  Nor  is  progress  in  pre- 
liminary labour  limited  to  work  in  the  India- 
office.  The  Government  of  India,  with  the  view 
of  saving  from  the  destructive  ravages  of  the 
climate  and  insects  valuable  selections  from  the 
vast  stores  of  manuscript  records  in  its  posses- 
sion, has  lately  obtained  the  sanction  of  the 
Secretary  of  State  to  the  appointment  of  Mr. 
Forrest  as  Director  of  Records.  This  prati- 
cally  amounts  to  putting  a peculiarly  competent 
officer  on  special  duty  for  an  unlimited,  time 
for  the  purpose  of  preserving  and  making 
accessible  unique  historical  materials.  Mr. 
Forrest,  in  his  three  massive  volumes  of 
correspondence  of  the  time  of  Warren 
Hastings,  has  given  promise  of  the  excellent 
work  which  he  is  likely  to  do.*  And  we  owe 
something  here  to  Professor  Sidney  Owen, 
whose  “ Selection  from  Wellesley’s  Des- 
patches ” I would  name  with  grateful  acknow- 
ledgment. More  works  of  that  description 
appear  to  me  to  be  required.  I venture,  more- 
over, to  attach  very  special  importance  to 
those  contributions  to  the  study  of  Indian 
history,  for  which  we  are  greatly  indebted  to  the 
insight,  impulse,  industry,  and  supervision  of 
Sir  William  Hunter.  I do  not  refer  merely  to 
the  “ Imperial  Gazetteer.”  I think  the  whole 
set  of  the  “ District  Gazetteers,”  compiled,  in 
some  cases,  by  Sir  W.  Hunter  himself,  and 
in  most  cases  by  a number  of  officers  following 
his  plans,  ought  to  be  placed  in  every  important 

* “ Selections  from  the  Letters,  Despatches,  and  other  State 
Papers  preserved  by  the  Foreign  Department  of  the  Govern- 
ment of  India,  1772-1785.”  Edited  by  George  W.  Forrest. 
3 rols.  Calcutta,  1890. 


public  library.  The  historical  sketches  of 
particular  districts,  in  many  of  these  volumes, 
are  of  great  value  ; and  the  political  and 
ethnological  information  they  contain  is  likely 
to  prove  of  the  greatest  service  to  those  who 
are  engaged  in  the  study  of  the  growth  of 
social  and  jural  institutions.  Mr.  Hewitt,  the 
Deputy  Secretary  to  the  Government  of  India, 
in  the  Home  Department,  to  whom  I wrote  on 
this  subject,  has  lately  informed  me  that  all  the 
‘‘District  Gazetteers”  have  now  been  com- 
pleted, with  two  exceptions:  (i)  there  is  no 
‘‘Gazetteer”  for  the  town  of  Madras  or  the 
district  of  South  Canara  ; (2)  separate 

‘‘Gazetteers”  have  not  been  issued  for  the 
political  agencies  of  Central  India  ; but  in  the 
case  of  many  of  them,  the  information  com- 
piled was  sent  to  Sir  W.  Hunter,  who  incor- 
porated it  in  the  “ Imperial  Gazetteer.”  These 
remarks  include  Lower  but  not  Upper  Burma. 
The  completion  of  these  “ Gazetteers  ” can- 
not be  too  widely  known  in  the  fields  which  Sir 
Henry  Maine  and  McClellan  have  marked 
out,  and  in  which  Mr.  Seebohm,  Mr.  Gomme, 
and  others  are  now  labouring. 

I am  also  indebted  to  Mr.  Sime,  Director 
of  Public  Instruction  in  the  Punjab,  for  a 
return  of  the  text-books  of  Indian  history  now 
in  use  in  Indian  schools  and  universities.  I 
append  a part  of  the  return  to  this  paper,  in 
case  any  here  may  wish  to  discuss  the  his- 
torical courses  of  Indian  universities.  In 
Indian  schools  the  principal  Indian  text-books 
of  Indian  history  prescribed  are  those  of  Sir 
Roper  Lethbridge,  Sir  William  Hunter,  Mr. 
Talboys  Wheeler,  and  Sir  G.  W.  Cox.  I do 
not  myself  purpose  to  remark  on  any  of  these 
text-books  at  present. 

The  “ Gazetteers  ” have  been  a natural  out- 
come of  administrative  necessities  ; and,  if  I 
may  venture,  without  impropriety,  to  say  so  much 
of  one  who  has  retired,  after  attaining  great 
distinction,  from  the  service  to  which  I belong, 
it  is  mainly  due  to  the  insight  of  Sir  W. 
Hunter  that  these  necessities  were  recognised, 
and  that  they  have  been  met  so  well.  Part  of 
the  value  of  the  “ Gazetteers  ” consists,  I think, 
in  their  close  local  application.  They  serve  to 
remind  us  of  the  immense  variety  of  different 
parts  of  the  country  in  race,  history,  and  tra- 
dition. I do  not  think  that  the  strong,  centralis- 
ing administrations  of  India,  always  inevitably 
making  for  uniformity,  would  deny  that  they 
may  well  be  reminded  occasionally  of  that 
elementary  fact.  Fortunately,  what  I may  call 
the  spontaneous  development  of  Indian  his- 
torical works,  or  reports,  has  followed  in  a 
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remarkable  way  many  of  the  great  territorial 
divisions.  In  Mysore  and  Southern  India  we 
have  Wilkes  and  Orme ; for  the  Bombay 
Presidency  there  is  Grant  Duff’s  “History 
of  the  Marhattas  ; ” and  Elphinstone’s  in- 
valuable report  on  the  territories  conquered 
from  the  Peshwa ; for  Rajputana  there  is 
Tod,  and  there  is  Sir  Alfred  Lyall’s  “Gazet- 
teer;” for  the  North-West  Provinces  and  Oudh 
we  have  parts  of  Elphinstone,  Mr.  H.  G. 
Keene’s  “Mughal  Empire,”  Sleeman,  Mr. 
Irwin’s  “Garden  of  India,”  and  the  Oudh  An- 
nexation Blue-book ; for  Bengal  there  is  the  Fifth 
Report  and  the  voluminous  literature  of  the  Per- 
manentSettlement ; forthe  Punjab  there  is  Cun- 
ningham’s “ History  of  the  Sikhs,”  Prinsep’s 
“ Origin  of  the  Sikh  Power,”  and  Sir  Lepel 
Griffin’s  “Punjab  Rajas.”  This  list  is,  of 
course,  very  far  from  being  exhaustive,  but  I 
give  it  to  call  attention  to  a tendency  which 
appears  to  me  to  deserve  encouragement  and 
furtherance.  Works  like  the  “Punjab  Rajas,” 
which  is  a systematic  history  of  the  relations 
between  the  British  Government  and  the  prin- 
cipal Punjab  native  states,  might,  I think,  be 
undertaken  with  advantage  for  some  other 
provinces.  There  has  appeared  no  general 
work  on  Central  India  since  the  publication  of 
Sir  John  Malcolm’s  Memoir.  The  talented 
and  lamented  Aberigh  Mackay  was  engaged 
on  a work  of  the  kind,  but  unhappily  died 
before  completing  it.  This  is  a want  which 
might  well  be  supplied. 

Special  studies  of  particular  provinces  are, 
however,  of  more  value  to  administrators  and 
students  of  social  progress  than  to  historians 
who  might  use  Indian  facts  to  illustrate 
European  learning.  There  is  necessarily  no 
short  cut  to  a general  knowledge  of  Indian 
history ; but  I have  two  suggestions  to  offer, 
by  way  of  making  the  road  to  that  knowledge 
less  difficult  than  it  is  just  now.  I think  that 
we  require  (1)  a good  biographical  dictionary 
of  India,  and  (2)  an  Indian  SAi'-ilner,  a good 
historical  atlas.  My  experience  is  that  historical 
information  deposits  some  of  its  most  durable 
accretions  about  the  careers  of  remarkable 
people,  and  the  distinctive  events  occurring  in 
particular  tracts  of  country.  In  suggesting 
the  compilation  of  an  Indian  biographical 
dictionary,  I have  in  view  not  only  the  work 
of  those  who,  engaged  upon  the  history  of 
other  countries,  can  spare  but  a short  time  for 
the  collection  of  illustrations  from  India,  but 
also  the  desirability  of  keeping  fresh  in  the 
minds  of  educated  men  in  India,  native  and 
European,  the  great  traditions  of  impressive 


personal  character,  of  which  the  history  of 
that  country  is  full.  The  larger  compilations, 
such  as  the  “ National  Dictionary  of  Bio- 
graphy,” are  not  accessible  in  India;  and 
Indian  officials  of  all  races  lead  for  the  most 
part  a roving  life,  shifting  on  leave  and 
transfer  from  place  to  place,  and  often  camp- 
ing out  for  long  seasons,  so  that  they  have, 
as  a rule,  neither  the  taste  nor  the  chance  to 
carry  about  with  them  more  than  a few  handy 
volumes.  Weshouldhave,  I think,  a sound  work, 
which  would  stand  the  regular  student  in  good 
stead,  and  which  would  have  literary  merit 
enough  to  be  a pleasing  companion  to  a district 
or  settlement  officer,  when  he  closes  his  tent  of 
an  evening  after  the  turmoil  of  the  day.  A 
great  deal,  of  course,  has  been  written  on 
Indian  biography  ; there  are  many  lives  of  par- 
ticular eminent  men,  of  Lord  Lawrence  for  in- 
stance, of  Clive,  Warren  Hastings,  and  many 
others  ; and  there  are  several  works  of  the  type 
of  Sir  John  Kaye’s  “ Lives  of  Indian  Officers.” 
But  after  search  in  several  libraries  I have 
been  able  to  find  only  two  biographical  diction- 
aries which  I need  notice  here.  One  of  these  is 
the  “Oriental  Biographical  Dictionary  ” by  the 
late  Mr.  J.  W.  Beale,  edited  by  the  Asiatic 
Society  of  Bengal  under  the  supervision  of  Mr. 
H.  G.  Keene.  This  work  is  no  doubt  very  valu- 
able to  students  of  Oriental  literature.  But  it 
includes  the  names  of  literary  and  other  men 
from  many  Muhammadan  countries,  and  with  a 
very  few  exceptions  it  omits  Europeans.  Many  of 
the  names  also  of  poets,  historians,  physicians, 
and  the  like  would  possess  too  little  general 
interest  for  insertion  in  such  a work  as  I sug- 
gest. Mr.  Beale  was  a clerk  in  the  office  of 
the  Board  of  Revenue  of  the  North-West  Pro- 
vinces, when  Sir  Henry  Elliot  was  secretary, 
and  probably  helped  Sir  Henry  in  working  up 
his  Muhammadan  historians.  In  the  preface 
of  the  dictionary  indulgence  is  asked,  because 
Mr.  Beale  never  was  in  Europe  and  never 
enjoyed  the  use  of  a complete  library  ; and  Mr. 
Beale  himself  noted  that  the  work  should  be 
considered  as  a nucleus  to  which  those  with 
access  to  other  sources  of  information  might 
add  new  materials.  Many  of  the  articles  would 
be  very  useful  in  working  up  a dictionary 
limited  to  India  and  Indian  history,  but  in- 
cluding all  names  which  are  really  of 
general  interest.  Here  no  difficulty  would 
occur,  as  the  manuscript  and  copyright 
of  the  “ Oriental  Biographical  Dictionary  ” 
have  already  been  acquired  by  Government. 
The  other  dictionary  is  called  “ Men  whom 
India  has  Known.”  It  was  compiled  by  J.  T. 
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Higginbotham,  and  published  at  Madras  in 
1874.  It  has  certain  merits,  and  may  be 
described  as  a useful  volume  for  an  editor’s 
table  in  an  Anglo-Indian  newspaper  office. 
Such  literary  merits,  however,  as  it  possesses 
are  not  great;  and  (i)  it  is  not  up  to  date, 
the  plan  of  the  book  having  excluded  men 
who  were  still  at  work  in  India  in  1874  ; and 
(2)  the  general  absence  of  references  to 
authorities  makes  it  practically  useless  for 
purposes  of  study.  I may  add  that  this  work 
has  not,  so  far  as  I am  aware,  established 
itself  as  a recognised  book  of  reference  in 
India.  But  in  bringing  out  a new  Indian 
biographical  dictionary,  I think  it  would  be 
well  to  secure  the  copyright  of  this  Madras 
book,  and  to  use  it  as  part  of  the  material  for 
the  new  work.  My  idea  would  be  (1)  to  make 
out  a list  of  names,  native  and  European, 
which  should  be  included  in  the  proposed 
dictionary,  giving  against  the  names,  where 
this  could  be  done  quickly,  references  to  works 
in  which  the  needful  information  would  be 
found  ; (2)  to  circulate  this  list  to  provincial 
governments  and  administrations  in  India, 
with  the  request  to  add  any  further  names 
or  references  which  local  information  might 
enable  them  to  supply  ; (3)  to  divide  the  work 
of  writing  the  biographies  amongst  fifteen  or 
twenty  competent  people  in  India  and  Eng- 
land, at  least  one  writer  being  allotted  for 
each  province ; (4)  to  secure  uniformity  of 
design  and  execution,  and  due  proportion  in 
the  length  of  articles  by  the  appointment  of  an 
editor  charged  with  the  whole  control  and 
responsibility.  I think  the  book  should  be  a 
Government  book,  because  publishers  cannot 
be  expected  to  enter  on  a project  unlikely  to 
pay  ; and  because  the  Government  could  best 
secure  the  services  of  the  most  competent  men  for 
the  biographical  notices.  In  the  case  of  living 
persons,  the  India-office  Compilation  gives  a 
detailed  list  of  services,  which  is  all  that  is 
required.  On  the  death  of  any  eminent  Indian 
personage,  native  or  European,  the  Govern- 
ment of  the  day  would  decide  whether  his 
biography  should  be  added  to  the  rest ; and 
revised  editions  should  be  issued  from  time  to 
time,  as  necessary. 

An  Indian  historical  atlas  should,  I think, 
be  brought  out  by  the  Indian  Government. 
The  reasons  for  not  leaving  the  work  to  private 
enterprise  are  the  same  as  in  the  case  of  the 
proposed  dictionary.  Moreover,  I think  it 
improbable  that  any  private  firm  could  do  the 
work  as  well  as  it  could  be  done  by  the  office 
of  the  Surveyor-General  at  Calcutta.  I can  best 


explain  the  project  I have  in  view  by  enume- 
rating briefly  some  of  the  maps  which,  I think, 
a good  Indian  historical  atlas  ought  to  con- 
tain. It  should  begin  with  a map  of  the 
present  distribution  of  languages  in  India, 
because,  language  is  one  guide — not  the  only 
guide,  nor  an  infallible  one — to  distinctions  oi 
race,  and  ethnology  lies  at  the  root  of  history. 
Next,  should  come  maps  showing  the  probable 
course  of  the  invasion  of  Alexander,  and  the 
classical  and  modern  names  of  Indian  places 
mentioned  in  classical  authors.  Then  there 
should  be  at  least  one  map  of  Southern  India 
in  ancient  times,  showing,  so  far  as  known, 
the  probable  boundaries  of  the  so-called  Dra- 
vidian  kingdoms  of  Chola,  Chera,  and  Pandya. 
The  empire  of  Muhammad  Tughlak  should 
have  a map  to  itself,  and  should  be  followed  by 
a series  of  maps,  to  illustrate  its  dissolution. 
These  should  include  the  Bahmani  kingdom 
of  the  Deccan,  the  kingdoms  formed  out  of 
the  Bahmani  dominions  and  the  Vijayanagar 
Empire  south  of  the  Kistna,  which  held 
the  Deccan  Muhammadans  in  check  for  two 
centuries.  I would  suggest  also  maps  of  (1) 
India  at  the  accession  of  Akbar ; (2)  the 
provinces  of  the  Mughal  Empire,  as  shown  in 
the  Ayin-Akbari ; (3)  Southern  India,  to  illus- 
trate the  Wars  of  the  Carnatic  ; (4)  India 
before  the  battle  of  Plassey ; (5)  India  in  1765, 
the  year  in  which  the  acquisitions  of  Bengal, 
Behar  and  Orissa,  and  the  northern  Sirkars, 
were  confirmed  by  imperial  firman  ; (6)  South- 
ern India  in  1792,  after  the  first  partition  of  the 
conquests  from  Mysore  ; (7),  (8),  (9),  (10)  India 
at  the  close  of  the  administrations  of  Lords 
Wellesley,  Hastings,  Dalhousie,  and  Dufferin. 
If  to  these  were  added  special  maps  to  illus- 
trate the  rise  of  the  Marhattas,  the  rise  of  the 
Sikhs,  and  the  two  Afghan  wars  ; and  if  on  the 
face  of  each  map  were  given  the  references, 
with  chapter  and  page,  to  the  passages  in  ac- 
cessible works  which  would  explain  it,  I believe 
that  a better  general  idea  of  the  course  of 
Indian  history  could  be  gathered  in  three  or 
four  days  from  such  an  atlas,  than  can  be 
formed  after  weeks  or  perhaps  months  spent  in 
the  perusal  of  voluminous  histories. 

This  concludes  the  practical  suggestions 
which  I have  to  offer  just  now.  A sketch 
like  this  paper,  which  merely  skims  a 
small  part  of  the  surface  of  a great  sub- 
ject, necessarily  omits  far  more  than  it  con- 
tains. No  attempt  has  been  made  to  exhaust 
any  topic  touched  upon  ; the  object  has  been 
to  suggest  some  trains  of  thought  and  to  pro- 
pose one  or  two  practical  measures ; and  if  the 
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suggestions  offered  are  held  to  deserve  con- 
sideration and  discussion,  the  aim  in  view  will 
have  been  attained.  I will  end  by  saying  that 
the  study  of  Indian  history,  appears  to  me  to 
possess  some  political  advantages  to  which  I 
have  not  yet  referred.  Correct  knowledge  of 
the  facts  of  Indian  history,  and  sound  opinions 
on  the  characteristics  of  its  course  will,  in  more 
ways  than  one,  lighten  the  vast  burden  which 
has  been  laid  upon  the  British  nation  by  the 
responsibilities  of  Indian  Government.  In 
the  case  of  educated  natives  of  India  of  all 
classes  and  races,  whether  in  the  service  of 
Government,  in  the  enjoyment  of  independent 
means,  or  in  the  practice  of  professions— from 
self-made  Bengali  pleaders  to  Punjab  chiefs, 
from  Marhatta  Brahmans  to  Muhammadan 
judicial  officers — it  is  hard  to  exaggerate  the 
importance  of  true  information  as  to  the  state 
of  India  before  British  rule,  and  the  circum- 
stances which  irresistibly  led  to  British 
supremacy.  Our  native  fellow-subjects  often 
judge  our  measures  and  morality  with  a 
severity  which  Oriental  etiquette  teaches  them, 
in  official  and  private  intercourse,  scrupulously 
to  conceal.  I do  not  deprecate  any  severe 
judgment  which  is  essentially  just ; but  I urge 
that  knowledge  is  the  parent  of  both  justice 
and  charity.  In  proportion  as  the  past  is  more 
distinctly  realised,  a juster  and  more  charitable 
view  will  be  taken  of  that  present  which  has 


sprung  out  of  it.  In  the  close  juxtaposition  of 
races  and  creeds  which  develops  so  many 
points  of  possible  conflict,  it  is  a consolation 
to  reflect  that  there  is  one  country,  the  realm 
of  reason  and  knowledge,  of  which  all  men  I 
may  be  fellow  citizens,  who  have  the  perse-  I 
verance  and  capacity  to  tender  to  those 
sovereign  powers  their  honest  allegiance.  I 
Agreement  in  a true  and  just  view  of  past  I 
events,  ought  at  least  to  facilitate  harmony  I 
between  educated  India  and  the  Indian  I 
services.  As  for  those  services  themselves,  I 
the  political  value  of  Indian  history  for  them  j 
is  manifest,  well  recognised,  and  needs  no 
description.  In  Indian  history  are  laid  the 
foundations  of  administrative  continuity,  of 
competent  acquaintance  with  Indian  races  and  I 
creeds,  territories,  and  institutions.  But  there 
is  a political  value  of  the  study  of  Indian  his- 
tory, in  connection  with  the  duties  of  the  ser-  | 
vices,  which  is  not  quite  so  obvious.  The  spread  I 
of  that  study  may  affect  the  amount  of  encour-  I 
agement  they  receive  to  sustain  them  in  work  I 
which,  whatever  else  it  may  be.  is  undoubtedly  I 
anxious  and  arduous.  We  are  the  servants  I 
of  the  British  people;  and,  in  proportion  as  the  |4 
past  and  present  of  British  India  are  better  8 
understood  at  home,  we  shall  feel  that  we  have  8 
the  better  chance  of  obtaining  what  is  our  I 
greatest  honour  and  our  best  reward,  the  i 
sympathy  of  our  fellow  countrymen. 


APPENDIX. — Courses  in  Indian  History  prescribed  by  the  Indian  Universities. 


Entrance 

Examination. 

First  Arts 
Examination. 

B.A. 

Examination. 

M.A. 

Examination. 

Calcutta  University 

“ Brief  History  of 
the  Indian  Peo- 
ple,” by  W.  W. 
Hunter. 

Nil. 

1.  “Short  History  of  India” 
(British  period  only),  by 
Wheeler. 

2.  “History  of  India”  (Hindu 
and  Muhammadan  periods), 
by  Elphinstone. 

Nil. 

Madras  University  . 

The  History  of 
India.  The  whole. 

Nil.  ■ 

Nil. 

History  of  India.  A selected 
period  or  subject. 

Bombay  University  

Elementary  His- 
tory of  India. 

Nil. 

History  of  India  in  the  16th, 
17th,  18th,  and  19th  cen- 
turies, down  to  the  over- 
throw of  the  Peshwa. 

Texts — “ History  of  India,” 
by  Elphinstone;  and  Mill’s 
“ History  of  British  India.” 

Nil. 

Punjab  University 

Outlines  of  the  His- 
tory of  India. 

Nil. 

‘The  History  of  India,”  as 
in  Elphinstone  and  Marsh- 
man,  vol.  ii. 

The  History  of  India,  in- 
cluding an  acquaintance 
with  the  works  of  native 
historians,  both  Hindus 
and  Muhammadans.  El- 
phinstone and  Elliot. 

Allahabad  University.... 

“ The  establishment 
of  British  Rule 
in  India,”  by  Sir 
G.  W.  Cox. 

“ College  History 
of  India,”  by 
Talboys  Wheeler. 

“ History  of  India,”  by 
Hunter. 

Nil. 
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DISCUSSION. 

Sir  Alfred  C.  Lyall,  K.C.B.,  K.C.I.E.,  desired 
to  express  his  high  appreciation  of  Mr.  Tupper’s 
excellent  paper,  which  showed  remarkable  power  of 
comprehensiveness,  drawing  the  outlines  and  marking 
•out  the  salient  points  of  a vast  and  complicated  field 
of  history.  He  said  the  difficulty  of  the  subject 
with  regard  to  late  Indian  history  lay  in  the  wealth 
of  material — one  was  liable  to  be  blinded  by  excess  of 
light.  With  regard  to  the  earlier  part  of  the  history, 
it  was  exactly  the  reverse ; in  fact,  India  had  no 
history  at  all,  as  we  now  understood  the  term,  and 
one  reason  why  Indian  history  and  all  Asiatic 
history  was  so  uninteresting,  was  that  it  generally 
consisted  of  a few  annals;  there  was  very  little 
movement  in  their  civilisation  or  development  of  the 
art  of  government,  it  was  simply  one  despotism  suc- 
ceeding another,  and  at  the  beginning,  therefore, 
one  could  only  pick  out  the  broad  lines.  He  agreed 
with  what  Mr.  Tupper  had  said  as  to  the  working  plan 
to  be  adopted,  and  he  observed  with  much  satisfaction 
that  the  paper  laid  stress  on  the  remarkable  analogy 
between  the  Empire  of  England  in  India  and  the 
old  Empire  of  Rome.  Anyone  who  considered  the 
■subject  must  be  struck  with  this  historical  parallel,  the 
truth  being  that  similar  circumstances  and  similar  needs 
produced  similar  methods  of  administration.  The 
analogy  was  most  striking,  moreover,  in  the  case  of 
the  Asiatic  and  African  provinces  of  ancient  Rome, 
as  was  clearly  brought  out  by  Mommsen.  The  ac- 
count of  the  way  in  which,  in  Africa,  camps  grew  into 
towns  and  cities,  anticipated  very  curiously  what  had 
occurred  in  British  India.  As  far  as  he  could  make  out, 
leudation  was  the  natural  result  of  the  breaking  up  of 
a great  empire  which  had  previously  broken  to  pieces 
ancient  tribal  groups  and  small  kingdoms.  The  people 
then  rallied  together  under  any  leader  they  could  get , 
and  co-operated  for  self-protection,  the  small  man 
assigned  himself  to  a larger  man,  he  to  one  above 
him,  and  so  they  all  held  together.  That  was  clearly 
what  had  begun  to  take  place  in  India  in  the  18th 
century  when  the  Mogul  empire  fell  to  pieces,  and 
what  prevented  the  consolidation  of  some  such  system 
in  certain  parts  of  the  country  was  the  introduction  of 
the  English  power.  Throughout  the  1 8th  century  the 
one  thing  which  shaped  the  history  of  India  and  Asia 
was  the  gradual  predominance  of  European  power  in 
India,  and  from  that  point  all  modern  history  must 
begin,  as  from  that  time  all  the  earlier  institutions  and 
many  of  the  earlier  ideas  were  gradually  swept  away. 
No  time  should  be  lost  in  collecting  all  the  materials 
which  existed,  and  making  them  accessible  to  all, 
especially  to  the  Indians  themselves,  for  he  quite 
agreed  with  Mr.  Tupper  that  there  was  no  sounder 
way  of  explaining  and  justifying  the  English  empire 
in  India,  and  reconciling  the  ideas  of  the  two  nations, 
than  by  a complete  and  impartial  study  of  Indian 
history. 


Mr.  W.  S.  Seton-Karr  said  Mr.  Tupper  was 
another  example  of  the  truth  that  the  most  bnsy  men 
were  those  who  found  most  time  for  work  outside 
their  ordinary  avocations.  He  had  not  alluded  to  the 
well-known  paradox  of  Mill,  that  a man  was  all  the 
better  qualified  to  write  about  a country  he  had 
never  visited  and  was  ot  likely  to  see ; but  he 
must  have  perceived  another  danger,  that  of 
Indian  history  and  Indian  politics  being  written  by  men 
who  took  a three  months’  tour  in  the  country,  and 
came  home  knowing  everything  about  the  exceed- 
ingly difficult  problems  which  men  like  Sir  Alfred 
Lyall  were  hardly  able  to  solve  after  thirty  years’ 
experience.  With  reference  to  what  had  been  said 
about  the  quarrels  between  Muhammadans  and 
Hindus,  he  might  mention  that  only  last  week,  in 
Calcutta  itself,  a not  had  occurred,  owing  to  the  dese- 
cration of  a mosque  by  a person  who  was  put  down 
as  a Hindu  gentleman  of  the  name  of  Dey,  but  who 
was,  no  doubt,  one  of  the  writer  class  of  Bengal — 
one  of  the  eight  branches  of  the  second  rank — the 
word  “ Dey,”  of  course,  denoting  only  the  caste.  In 
connection  with  the  question  of  maps,  he  might 
mention  that  there  was  a very  excellent  little  book 
on  Indian  geography,  by  Dr.  G.  W.  Smith,  which  con- 
tained about  5,000  or  6,000  names,  brought  up  to 
date ; and  he  was  astonished  to  find  that  in  it  there 
were  hardly  half-a-dczen  misprints.  He  would  not  go 
so  far  as  to  say  that  Indian  history  could  not  be  made 
attractive  to  the  general  reader,  for  there  were  living 
proofs  in  that  room  that  it  could  be  written  so  as  to 
attract  the  attention  of  intelligent  persons ; but  the 
early  history  of  India  could  never  be  very  attractive. 
Its  various  revolutions  and  changes  of  dynasties  never 
affected  the  civilisation  of  Europe,  and  only  possessed 
an  interest  for  the  Indians  themselves.  But,  when 
you  came  to  the  last  century,  you  were  overwhelmed 
with  a mass  of  evidence,  which  required  a great  deal 
of  care  to  sift.  In  time,  no  doubt,  men  like  Mr. 
Tupper  and  Sir  William  Hunter  would  sift  the  wheat 
from  the  chaff,  and  produce  histories  and  biographies 
which,  if  not  attractive  to  the  average  British  house- 
holder, would  commend  themselves  to  all  Indian 
students. 

Mr.  Danvers  said  it  might  be  supposed  that  they 
possessed  at  the  India-office  all  the  materials  neces- 
sary for  writing  the  history  of  India,  but  that  was 
not  so.  In  early  days  it  was  thought  desirable  to 
make  room  for  new  records  by  getting  rid  of  the  old 
ones,  and  those  entrusted  with  the  duty  of  selecting 
what  should  be  sold  as  waste  were  evidently  not 
so  intelligent  as  some  of  those  who  bought  it,  for 
though  the  purchasers  were  under  a bond  to  destroy 
it,  they  evidently  saw  the  value  of  the  materials  in 
their  hands,  and  many  of  those  papers  found  their 
way  to  the  British  Museum,  and  were  preserved. 
Even  the  materials  at  the  India-office  were  not  yet  in 
the  shape  in  which  he  hoped  they  would  be  before 
long,  and  besides  those  there  were  many  papers  at 
the  British  Museum  which  the  author  of  a history  of 
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India  should  consult.  There  were  also  a number  in 
the  Record-office,  and  besides  that,  as  the  report  of 
the  Historical  MSS.  Commission'showed,  there  were 
many  papers  of  great  value  relating  to  India  in 
private  collections.  At  one  time  he  was  ambitious 
enough  to  think  of  writing  a history  of  India  himself, 
but  he  soon  found  that  it  was  a task  far  beyond  his 
powers.  It  required  a person  who  had  nothing  else  to 
do,  and  a person  intimately  acquainted  with  India,  its 
people,  and  customs.  He  must  not  allow  his  political 
opinions  to  bias  him  in  what  he  wrote ; and  when  he 
came  to  the  India-office  he  must  not  rest  satisfied 
with  the  volumes  of  extracts  and  selections  made  by 
Orme  and  Wilkes  for  the  purpose  of  their  histories, 
but  must  go  to  the  original  documents  in  the  base- 
ment and  search  for  himself.  Again,  he  must  not 
expect  that  the  work  would  be  remunerative  in  com- 
parison with  the  time  and  labour  he  would  have  to 
bestow  upon  it.  He  could  only  say,  in  conclusion, 
that  he  should  be  very  glad  to  render  any  assistance 
in  his  power  to  Sir  William  Hunter  or  any  one  else 
who  would  take  up  the  work. 

General  Maclagan  said  that  Mr.  Tupper’s 
thoughtful  paper,  though  restricted  in  its  scope, 
covered  a large  area,  and  there  were  few  persons 
directly  concerned  with  India  who  would  not  find  in 
it  much  that  is  instructive  and  helpful.  He  (General 
Maclagan)  had  only  to  offer  a suggestion.  Mr. 
Tupper  had  noticed  some  desiderata  in  the  helps  to 
the  study  of  Indian  history,  and  proposed  the  pre- 
paration of  two  new  works  to  supply  the  chief 
wants,  (1)  an  Indian  biographical  dictionary,  and  (2) 
an  Indian  historical  atlas.  In  addition  to  these,  he 
(General  Maclagan)  would  suggest  a classified  cata- 
logue, with  notes,  of  books  of  European  authorship, 
which  dealt  with  the  history  and  geography  of  India. 
Of  European  authorship,  for  of  native  histories  of 
India,  of  the  Muhammadan  period,  there  was  not 
only  that  abundance  of  books  of  which  Sir  Alfred 
Lyall  had  spoken,  but  also  an  index  work  which,  for 
the  present  at  least,  excellently  takes  the  place  of  a 
historical  catalogue,  and  is  much  more — that  rich 
storehouse  of  historical  material,  collected  by  Sir 
Henry  Elliot,  with  the  additions  made  by  the 
editor,  Professor  Dowson,  now  bearing  the  title, 
“History  of  India,  as  told  by  its  own  Historians.” 
For  the  history  of  India  in  preceding  times 
we  have  not  similar  material.  The  Hindus 

have  not  in  days  past  been  a history-writing 
people,  as  we  understand  history-writing.  Some 
history  may  be  extracted  from  their  great  poems 
and  their  ancient  sacred  and  philosophical  books, 
but  there  is  little  of  designed  historical  narrative 
except  the  metrical  history  of  Kashmir.  This  is  the 
more  remarkable  as  there  is  such  a wealth  of  Sanscrit 
literature  of  other  kinds,  to  which  it  is  pleasing  to 
know  that  greatly  increased  attention  is  now  being 
paid  by  Indian  people,  under  the  influence  of  the 
active  labours,  during  the  last  half  century,  of 


Sanscrit  scholars  in  Europe.  It  is  a cause  of  much 
satisfaction  that  this  activity  in  the  pursuit  of 
Sanscrit  learning,  in  the  East  and  in  the  West,  is 
strengthening  the  literary  fellowship,  while  progress 
is  being  made  in  strengthening  the  social  ties 
between  the  people  of  India  and  ourselves.  In  the 
absence  of  historical  material  in  the  form  of  books 
for  the  knowledge  of  India  in  Muhammadan  times,, 
recourse  is  had  to  what  Mr.  Tupper,  quoting  Max 
Muller,  has  referred  to  as  constructive  history,  that 
is,  history  gathered  from  coins,  inscribed  pillars, 
writings  on  stone  tablets  in  walls,  and  inscriptions 
graven  on  rocks.  And  this  knowledge  has  to  be 
furnished  by  the  researches  of  specialists.  A partial 
catalogue  of  the  kind  now  suggested,  called  by  its 
author  a tentative  list,  relating  to  one  small  portion 
of  Indian  history,  was  prepared  by  the  late  Mr.  Arthur 
Burnell,  of  the  Madras  Civil  Service.  A short  note 
after  the  name  of  each  book  gives  needful  information 
regarding  it.  Very  ample  accounts  of  each  history  and 
historian  of  the  Muhammadan  period  are  given  in 
Sir  Henry  Elliot’s  work,  which  is  a copious  store  of 
material  for  history.  It  has  been  a cause  of  some 
regret  that  it  was  not  carried  on  in  the  manner  in 
which  it  was  begun  by  Sir  Henry  Elliot  himself,  and 
also  that  it  has  received  a scarcely  approximate  new 
name.  The  plan  of  the  author,  shown  in  the  first 
volume,  published  in  Calcutta  (all  that  was  issued 
under  his  own  direction),  was,  along  with  the  account 
of  each  history  and  translation  of  short  extracts,  to- 
give  specimens  of  these  passages  in  the  originals, 
from  which  readers  might  both  learn  something  of 
the  style  of  the  authors,  and  understand  the  manner 
of  the  translations.  The  book  is  not,  as  it  is  now 
called,  a “ History  of  India,”  as  told  by  its  own  his- 
torians. It  contains  many  fragments  of  history,  and 
sometimes  repetitions  of  these,  as  the  same  events 
are  narrated  by  different  writers ; but  these  fragments 
are  not  so  connected  as  to  make  history.  He 
(General  Maclagan),  however,  felt  conscious  of  some- 
thing like  ingratitude  in  saying  even  a single  word 
against  a book  so  full  of  information,  so  excellent  and 
so  serviceable.  He  would  only  re-state  that  the 
kind  of  work  he  desired  to  suggest  was  a classified 
catalogue,  with  notes,  of  European  books,  containing 
matter  relating  to  the  history  and  geography  of  India. 

Dr.  Leitner  said  there  was  so  much  in  what 
General  Maclagan  had  said,  that  he  should  like  to 
emphasize  it.  If  you  went  to  what  was  called 
authentic  history,  as  distinguished  from  constructive 
history,  you  had  to  depend,  as  the  native  historian 
would  say,  on  the  pen  of  folly  or  falsehood,  writing  on 
the  parchment  of  endurance.  In  other  words,  anything 
might  be  written  to  please  the  governors,  or,  as  in 
this  country,  to  please  the  public  ; but  when  you 
went  to  the  materials  of  constructive  history,  and  saw 
how  people  gave  their  daughters  in  marriage ; how  they 
buried  their  dead ; and  how  they  commemorated  great 
events ; or  looked  at  the  rocks  of  Asoka,  at  coins. 
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and  inscriptions,  you  had  real  history.  In  fact,  the 
only  authentic  history,  as  regarded  India,  was  con- 
structive history.  If  Hindus  had  to  depend  on  written 
history,  they  would  practically  have  no  history  at  all. 
It  was  not  merely  what  the  historian  said — and 
even  in  Europe  he  sometimes  said  what  was  not 
true,  with  regard  to  events — but  what  he  did  not 
say,  that  often  constituted  history.  There  were  those 
incidental  things  which  the  historian  fancied  were  of 
no  importance  which  guided  the  inquirer  in  examining 
whether  the  alleged  facts  were  such  or  not.  This  in- 
formation must  be  looked  for  in  directions  indicated 
by  General  Maclagan  ; and  in  customs,  the  poems  to 
the  various  deities,  the  forms  and  colours  of  those 
deities,  would  be  found  the  only  true  early  his- 
tory of  India  on  which  one  could  build.  As  Mr. 

I Danvers  had  very  rightly  said,  they  should  not 
take  extracts  written  by  modern  compilers,  but 
go  to  the  so-called  original  European  sources ; 

I and  he  would  go  a step  further,  namely,  to  the 
native  sources,  and  say  that  the  Indian  historian 
! should  study  that  particular  part  of  India  with  which 
he  was  about  to  deal,  separately,  locally,  thoroughly, 

, and — above  all — linguistically,  bearing  in  mind  the 
genius  of  the  language  in  which  the  native  historian 
wrote.  There  again  he  could  not  quite  agree  with 
Sir  Alfred  Lyall,  for  though  the  native  historians 
j might  not  be  very  interesting  to  listen  to,  they  were 
interesting  and  valuable  to  the  student.  For  instance, 
in  the  case  of  the  Arabic  writers,  nothing  truer, 
nothing  more  commendable,  cDuld  be  imagined  than 
the  mode  in  which  they  proceeded.  When  a date 
or  a name  was  mentioned,  it  was  repeated  and 
fully  spelt  out  so  that  there  could  be  no  mis- 
take about  it,  and  that  was  a matter  of  no  small 
importance,  when  the  phonetic  changes  which  often 
followed  the  historian’s  epoch  were  considered. 
Again,  when  a fact  was  brought  forward,  the 
writer  pointed  out  how  such  a fact  could  be 
established,  and  laws  were  laid  down  with  regard  to 
the  different  degrees  of  authenticity  in  traditions, 

I chiefly  religious,  but  also  relating  to  law,  his- 
tory, and  customs.  That  authenticity,  even  with 
I them  who  were  the  most  authentic  historians, 

(was  established  by  the  constructiveness  of  human 
nature,  the  fallibility  of  which  could  only  be 
I judged  by  surrounding  circumstances.  Amongst  the 
I Persians,  the  adulation  of  the  writers  induced  them 
I to  say  many  things  in  favour  of  those  in  power,  and 
I possibly  the  same  thing  might  happen  now-a-days  in 
I India.  If  biographical  dictionaries  were  written 
I at  the  expense  of  Government,  and  posthumous  re- 
I putations  were  to  be  manufactured  in  the  future  at 
I the  cost  of  an  appreciative  Government,  it  was 
probable  that  those  who  pleased  the  Government 
might  receive  better  notices  than  those  who  did  not, 
and  it  might  also  be  that  historical  events  of  import- 
ance might  be  coloured,  however  unintentionally, 
by  the  liberal  view  taken,  say,  by  an  appreciative 
viceroy.  What  did  the  Persians  do  ? Although 
the  language  in  itself  was  so  elegant  and  courtly, 


and  often  passed  over  unpleasant  facts  in  a mode 
which  was  not  strictly  accurate,  yet  he  who 
read  between  the  lines  would  often  find  indica- 
tions in  the  language  of  the  Persian  historian 
of  the  real  truth  which  lay  beneath ; and  it  would 
not  be  impossible  to  find  similar  indications  in  some 
of  the  complimentary  addresses  of  the  natives  of  India 
to  ourselves.  The  Hindi  language  was  plain  and 
straightforward,  with  no  circumlocution  or  general- 
ising, such  as  enabled  some  European  historians  to  say 
the  thing  that  was  not.  With  regard  to  the  analogy 
between  the  English  and  the  Roman  Empire,  the 
fact  was  that  human  nature  was  alike,  and  things 
would  repeat  themselves,  and  would  be  capable  of 
comparison.  There  were,  of  course,  coincidences,, 
but  in  dealing  with  a different  country,  one  should 
dwell  rather  on  the  differences.  In  personal  inter- 
course, we  should  try  to  find  as  much  com- 
mon ground  as  possible,  but  in  a philosophical 
disquisition,  while  preserving  a basis  of  sympathy,, 
that  which  made  one  country  differ  from  another 
should  be  considered,  before  analogies,  mainly  based 
on  the  accident  of  one’s  own  education  were  sought 
for.  If  Indian  history  was  not  read,  it  was  for  the  same 
reason  that  many  people,  when  they  saw  Alison’s 
“ History  of  Europe,”  felt  giddy ; it  was  too  much, 
for  them.  If  they  could  read  something  about  the 
peculiarities  of  Kashmir  shawl  weaving,  many  of  our 
enterprising  tradesmen  would  read  the  volume.  An 
interesting  book  might  be  made  of  the  songs  of 
Kattiwari  or  the  traditions  of  the  hereditary  min- 
strels. One  of  his  own  Chuprassis  could  give  his 
“authentic”  genealogy  for  over  1,000  years,  on  a 
scroll  that  was  many  yards  long  ; people  might  smile* 
but  he  believed  that  this  scroll  was  more  authentic 
than  a good  deal  which  passed  as  such,  because  it 
was  based  on  actual  marriages  and  births,  recorded 
as  a sacred  duty.  When  one  came  to  authors  like  the 
Chairman,  who  had  dealt  with  one  portion  of  a great 
subject,  and  had  done  it  well,  there  was  something  to- 
! go  upon.  Mr.  Tupper,  who  was  a bright  example 
! amongst  civilians,  very  few  of  whom  knew  one-tenth 
j of  what  he  did,  should,  he  thought,  have  recom- 
j mended  the  study  of  native  Indian  historians,  but 
when  he  read  the  scheme  of  historical  study  in  the 
Indian  universities  he  could  not  but  feel  great  dis- 
appointment. The  only  thing  he  found  as  the 
remnant  of  many  years’  effort  of  his  own  in 
the  Panjab  University  was  a subject  in  the  M.A. 
examination  which  no  one  cared  for,  “The  His- 
tory of  India,  including  an  acquaintance  with 
the  works  of  native  historians,  both  Hindus  and 
Mohammadans.”  That  was  only  gained  after  a 
long  struggle  in  the  very  home  of  those  historians ; 
and  it  was  put  at  the  very  end  of  the  educational 
course.  What  was  there  in  the  other  universities  ? 
It  was  enough  to  make  one  weep  to  look  at  the  text- 
books given  to  the  men  who  went  up  for  history  in 
the  B.  A.  course.  Could  such  books  be  called  histories  ? 
Mr.  Tupper,  at  the  conclusion  of  the  paper,  spoke  of 
the  feeling  of  sympathy  which  would  be  the  reward 
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of  the  future  historian  of  India ; and  that  was,  no 
doubt,  a desirable  object  to  strive  for ; but  there  was 
something  still  more  laudable,  which  should,  indeed, 
be  the  historian’s  only  aim,  and  that  was  truth. 

The  Chairman,  in  proposing  a vote  of  thanks  to 
Mr.  Tupper,  said  there  was  no  part  of  his  very 
valuable  paper  which  had  interested  him  more  than  the 
comparison  he  drew  between  the  way  in  which  the 
Romans  governed  their  provinces  and  the  way  in  which 
England  ruled  India.  This  was  one  of  the  latest 
subjects  which  attracted  the  attention  of  Mr.  Mount- 
Stuart  Elphinstone  ; and  in  one  of  the  last  conversa" 
tions  he  had  with  him,  he  was  full  of  questions  on  the 
subject.  Unfortunately,  in  those  days,  the  great 
work  of  Mommsen  did  not  exist.  He  trusted  that, 
some  time  in  the  course  of  the  next  century,  pretty 
far  on,  it  might  be  the  good  fortune  of  Mr.  Tupper 
to  communicate  to  his  illustrious  predecessor  in  the 
Elysian  fields  some  of  his  conclusions  on  this 
matter. 

The  vote  of  thanks  having  been  carried, 

Mr.  Tupper.  in  reply,  said  it  had  given  him  the 
greatest  pleasure  to  find  that  the  views  he  had 
formed  were  endorsed  by  Sir  Alfred  Lyall.  He  had 
lately  been  over  that  portion  of  the  ground,  and 
entirely  agreed  that  it  was  in  the  Asiatic  and 
African  provinces  that  the  strictest  analogies  were 
to  be  found  between  the  British-Indian  and  Roman 
empires.  He  had  noticed,  since  writing  the  paper, 
the  case  in  Calcutta  to  which  Mr.  Seton-Karr  had 
referred.  General  Maclagan’s  suggestion  of  a classi- 
fied catalogue  with  notes,  was  a very  valuable  one. 
He  thanked  Mr.  Danvers  for  the  kind  assistance  he 
had  given  him  in  preparing  the  paper,  and  his  obser- 
vations on  the  qualifications  required  of  an  Indian 
historian  were  deserving  of  very  careful  considera- 
tion. He  had  listened  to  Dr.  Leitner’s  remarks 
with  much  interest,  but  he  did  not  think  there  was 
any  real  difference  of  opinion  between  them  as  to  the 
value  of  constructive  and  authentic  history  respectively. 
He  had  simply  adopted  the  terms  as  used  by  Professor 
Max  Muller  to  point  out  the  difference  of  method  in 
which  history  might  be  written,  and  did  not  mean  to 
raise  any  question  as  to  the  comparative  value  of  the 
two  classes  of  history,  or  to  say  that  because  history  was 
constructive  it  could  not  be  authentic  ; on  the  con- 
trary, he  believed  constructive  history  was  the  most 
authentic  history  they  possessed.  It  was  well  known 
that  circumstances  could  not  lie,  and  it  was  from  cir- 
cumstances that  constructive  history  was  built  up. 
Dr.  Leitner  said  there  was  something  greater  than  the 
sympathy  of  one’s  fellow  countrymen,  and  that  was 
truth  : — Magna  est  veritas , et  ftrcevalebit,  and  with 
that  he  quite  agreed  ; but  it  would  be  found  that  the 
sympathy  to  which  he  referred  was  sympathy  founded 
on  truth — on  a true  view  of  Indian  history. 


Miscellaneous. 

+ 

THE  FORESTS  OF  TASMANIA. 

Tasmania  is  peculiarly  a forest  country,  and  it  is 
stated  in  the  “ Tasmanian  Official  Record,”  a 
publication  recently  issued  by  the  Government 
Statistician  and  Registrar- General  of  Tasmania,  that 
trees  of  great  dimensions  tower  over  and  eclipse  all 
the  lesser  under  growths  on  plains,  valleys,  hills,  and 
mountain  slopes.  Of  the  16,778,000  acres  com- 
prising the  total  area,  there  are  only  75,000  acres 
occupied  by  lakes,  and  488,354  acres  of  cultivated 
land  only  partially  cleared  of  its  timber.  With  the 
exception  of  minor  areas  on  the  tops  of  mountains  or 
among  the  barren  uplands  of  the  western  highlands, 
the  whole  of  the  rest  of  the  country  is  occupied  with 
an  almost  continuous  virgin  forest,  mainly  composed 
of  the  various  forms  of  Eucalypti  (gum  trees),  one 
noted  example  of  which  the  Iolosa  Blue  Gum,  has 
been  recorded  as  measuring  330  feet  high.  Many  of 
these  trees  have  stems  measuring  150  feet  high 
without  a branch,  with  a girth  of  about  40  feet 
towards  the  base ; and  it  is  also  recorded  that  a blue 
gum  at  Southport  ( Eucalyptus  globulus ),  the  pre- 
vailing tree  towards  the  south  of  the  island,  “ con- 
tained as  much  timber  as  would  fully  suffice  to  build 
a 90  ton  schooner.”  With  such  a wealth  of  forest 
trees,  Tasmania’s  sources  of  timber  supply  must  be 
infinitely  great,  and  in  the  near  future  must  be  of 
great  industrial  value ; but  the  difficulties  of  transit,  the 
ignorance  of  their  economic  value  in  distant  markets, 
the  plethora  of  local  supply,  and  the  necessity  for 
clearing  the  land  in  the  most  convenient  way,  all  tend, 
it  is  said,  to  produce  waste  and  improvidence  in  re- 
spect of  timber  products,  which  might  soon  become 
a great  source  of  national  wealth.  The  necessity  for 
the  better  conservation  of  the  natural  forests  in  Tas- 
mania has  lately  commanded  the  attention  of  the 
local  government,  and  a department  has  been  created 
for  the  purpose  of  establishing  conserved  areas,  and 
for  regulating  all  matters  connected  with  the  cutting 
of  timber  on  Crown  lands.  The  following  is  a de- 
scription of  the  more  important  timbers  as  regards 
their  industrial  value.  The  “blue  gum”  has  its 
home  principally  in  the  southern  parts  of  Tasmania, 
where  it  attains  great  dimensions.  Many  of  these 
trees  exceed  a height  of  280  feet,  with  a girth  of  from 
40  to  50  feet.  A tree  called  ‘‘Lady  Franklin’s 
Tree,”  near  Hobart,  is  stated  to  have  a circumference 
of  a 107  feet  at  a height  of  4 feet  from  the  ground. 
The  timber  of  the  blue  gum  is  of  rather  a pale  colour, 
hard,  heavy,  strong  and  durable.  In  transverse  strain 
its  strength  is  about  equal  to  English  oak.  It  is  used 
in  house  and  ship -building,  and  also  by  carriage 
builders  and  manufacturers  of  tools.  The  “pepper- 
mint tree  ” has  a wide  range,  as  it  is  found  in  the 
southern  and  eastern  humid  districts  of  Victoria  and 


June  19,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


673 


New  South  Wales,  as  well  as  in  Tasmania.  It  varies 
greatly  with  altitude,  climate,  and  soil,  and  is  found 
at  all  heights  up  to  4,000  feet  elevation.  In  tbe 
poorer  lands  the  trees,  though  tall,  are  not  remarkably 
so,  but  in  the  deep  wooded  gullies  and  in  the  moist 
ravines  of  mountains  it  attains  such  remarkable  di- 
mensions that  it  has  obtained  the  distinction  of  the 
“ giant  eucalypt  ” of  Australia.  The  timber  of  this 
tree  is  useful  for  many  kinds  of  carpenters’  work  ; 
in  drying  it  does  not  split.  It  is  also  used  in 
I ship-building  for  keelsons  and  planking.  Besides  its 
I timber  this  tree  is  famous  for  other  products  of 
I value.  The  ashes  of  the  foliage  yield,  it  is  stated, 

I 10  per  cent,  pearlash,  and  from  i.ooolbs.  of  fresh 
I leaves,  with  their  small  stalks  and  branches,  the  yield 
I of  eucalyptus  oil  by  far  surpasses  all  that  of  other 
I congeners,  amounting  to  as  much  as  500  oz.  per 
r, 000  lbs.  The  “stringy  bark  gum”  is  a valuable 
I tree,  found  in  abundance  in  Victoria,  South  Aus- 
I tralia,  and  Tasmania.  It  is  straight  stemmed  and 
of  rapid  growth,  attaining  a maximum  height  of 
300  feet.  The  wood  of  this  tree  supplies  a large 
portion  of  the  ordinary  sawn  hard  timber  for  rough 
building  purposes.  It  is  also  well  adapted  for  car- 
riage, cart,  and  waggon-building,  wheelwork,  and 
agricultural  machinery,  as  well  as  for  the  framing 
of  railway  carriages  and  trucks.  The  “ white  gum,” 

I or  “ Manna  tree,”  is  abundantly  distributed  through. 

1 out  the  island,  and  has  also  a wide  distribution  on 
the  mainland  of  Australia.  Its  timber  is  used  for 
shingles,  rails,  and  for  rough  building  mateiials. 
The  small  branching  trees  on  open  ridges  and  plains 
are  noted  for  exuding  a sugary  substance  called 
“manna,”  which  is  esteemed  a great  luxury,  and 
eagerly  sought  for  by  the  young.  The  “ gum-topped 
stringy  bark”  is  held  in  high  esteem  in  Tasmania, 
and  the  chief  peculiarity  of  this  tree  is,  that  while 
the  lower  part  of  the  butt  is  clothed  with  a thick 
fibrous  bark,  closely  resembling  that  of  the  common 
stringy  bark,  the  upper  part  and  the  smaller  limbs 
and  branches  are  quite  smooth.  The  timber  from 
this  tree  is  highly  prized,  and  it  is  described  by 
many  competent  authorities  as  second  only  to  the 
“blue  gum.”  The  “iron  bark  ” is  a valuable  tree 
attaining  a height  of  150  feet.  The  trunk  is  sawn 
into  good  timber,  and  it  is  also  used  for  posts  and 
rails.  The  “red  gum,”  “cider  gum,”  and  “weep- 
ing gum  ” trees  are  also  of  some  importance.  One 
of  the  most  handsome  of  the  native  trees  is  the 
“ blackwood,”  which  is  widely  distributed  along  the 
slopes  of  the  north-west  coast.  It  attains  a height 
of  from  60  feet  to  130  feet.  The  timber  is  of  a 
brownish  colour,  closely  striped  with  streaks  of  various 
shades  of  a reddish  brown.  The  more  ornamental 
logs  of  this  wood  are  exceedingly  beautiful,  and  fetch 
a high  price.  The  myrtle  or  beech  is  common  in 
Tasmania,  and  forms  a large  proportion  of  the  forests. 
The“huon”  pine  is  said  to  be  the  grandest  and 
most  useful  of  all  the  soft  woods.  It  is  abundant 
along  the  rivers  of  the  south-western  parts  of  the 
island,  attaining  a height  of  from  60  to  120  feet, 


with  a diameter  from  3 to  8 feet.  Its  timber  is 
almost  indestructible  in  any  situation.  It  is  largely 
employed,  locally,  for  all  kinds  of  furniture  and 
ornamental  work,  and  is  the  most  highly-esteemed 
of  all  kinds  of  wood  for  the  lighter  sea  craft.  Among 
the  other  trees  of  Tasmania  may  be  mentioned  the 
“red  pine,”  “oyster  bay  pine,”  “silver  wattle,” 
“ black  wattle,”  “ native  cherry,”  &c.  The  value  of 
Tasmanian  bark  and  timber  exported  during  the  last 
five  years  amounted  to  ^627,361,  or  an  average  of 
about  ^125,472  a year.  This  represents  nearly  one- 
eleventh  cf  the  total  exports. 


WILL  O W-  WA  RE  M A NUFA  CTURE  IN 
GERMANY. 

The  American  Vice-Consul  at  Sonneberg,  in  his 
last  report,  says  that  Thuringia  and  Bavaria  are  the 
places  in  Germany  in  which  the  willow-ware  industry 
has  its  principal  seat.  In  Thuringia,  Coburg  is  the 
centre  ; in  Bavaria,  Lichtenfels.  Both  places  belong 
to  the  district  of  Sonneberg,  from  which  the  products 
of  this  industry  are  exported,  finding  a ready  sale  all 
over  Germany,  Austria,  Switzerland,  France,  Italy, 
Spain,  Portugal,  Belgium,  Holland,  England,  and 
the  United  States.  The  principal  raw  material  for 
the  product  of  this  manufacture  is  the  willow,  found 
in  all  moderate  climes,  and  whose  culture  nature  pro- 
vides for  without  needing  any  particular  care.  Be- 
sides the  willow,  an  important  raw  material  is  the 
Indian,  or  so-called  Spanish  reed,  imported  from 
India  by  way  of  Hamburg  and  the  Netherlands  ports, 
chiefly  coming  as  ballast.  The  reed  is  washed  and 
bleached  after  being  assorted  ; it  is  then  peeled,  split, 
and  the  kernel,  called  bottichrohr , is  thrown  out. 
Palm  leaf  and  esparto  are  also  used  ; the  former 
being  imported  from  Cuba,  is  chiefly  used  to  manu- 
facture baskets  and  trunks  for  travelling  purposes. 
Another  esparto,  a flax-like  straw,  comes  from  Spain. 
Of  less  importance  are  some  other  materials,  a kind 
of  esparto  made  of  thin  wood  fibres  in  Bohemia, 
China  mats,  straw  braids  from  Italy  and  the  Black 
Forest,  hemp,  leather  trimmings,  and  other  articles. 
The  most  important  raw  material  for  the  basket 
maker  remains,  however,  the  willow,  whose  pliant 
twigs  are  adapted  for  not  only  the  coarsest  articles, 
but  after  being  split,  bleached,  or  coloured,  are  used 
to  produce  the  most  choice  and  delicate  articles 
of  braiding  work.  The  willow  or  osier,  which  grows 
on  the  banks  of  the  Main  and  its  affluents,  the 
Rodach,  Steinach,  and  Kronach,  on  a sandy  gravel 
and  moist  ground,  not  furnishing  sufficient  material 
for  the  manufacturers,  it  has  been  found  necessary  to 
have  recourse  to  France,  Belgium,  and  other 
countries  for  supplies  of  the  raw  material.  More 
attention  has  lately  been  devoted  to  the  culture  of 
the  willow  in  Germany.  Since  the  year  1870, 
farmers  have  learned  to  drain  the  ground,  and 
choose  the  proper  locality  for  the  culture  of  the 
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willow  ; but,  notwithstanding  the  advantages  result- 
ing from  this  improved  culture,  very  little  progress 
has  been  made,  and,  consequently,  the  importation 
of  foreign  willows  is  still  very  considerable.  Among 
the  articles  manufactured  may  be  enumerated  the 
following : — Baskets  of  all  kinds  and  sizes,  for  wash- 
ing, packing,  carrying,  and  travelling  purposes ; for 
ladies’  work,  for  flowers,  sweetmeats,  &c.  ; work- 
tables, newspaper  and  music  stands,  baby  and  doll 
carriages,  stools,  chairs,  tables,  and  many  fancy 
articles  are  produced  ; and  these  all  find  a ready  sale 
in  Lechtenfels  and  Coburg.  There  are  no  manu- 
factories, properly  so  called,  except  one  or  two,  where 
the  work  of  braiding  is  done,  as  the  manufacture  is 
essentially  a home  industry.  The  whole  family  is 
engaged  upon  it ; and,  once  or  twice  a week,  they 
carry  the  finished  article  to  the  exporting  houses  in 
Lichtenfels  and  Coburg,  receiving  cash  for  them,  and 
carrying  home,  in  most  instances,  the  raw  material 
which  they  need  to  renew  their  work.  The  estimated 
annual  value  of  the  basket  - ware  exported  from 
Lichtenfels  and  Coburg  is  about  ^200,000. 


Correspondence. 


TUSSUR. 

It  may  be  noticed  as  to  the  valuable  monograph  of 
Mr.  Thomas  Wardle,  that  the  subject  of  tussur  was 
first  brought  before  the  Indian  Section,  and  strongly 
urged  by  the  late  Dr.  Archibald  Campbell,  Super- 
intendent of  Darjeeling.  Mr.  Wardle  has,  by  his 
long  and  successful  labour  given  practical  realisation 
to  these  hopes,  and  created  an  important  branch  of 
industry. 

In  reference  to  his  last  observations  on  that  inter- 
esting population  of  the  Santhals,  it  may  be  men- 
tioned that  the  language  of  one  of  the  tribes  is 
almost  identical  with  one  of  those  of  Central  Africa, 
as  illustrated  by  me  in  a paper  read  before  the  Royal 
Asiatic  Society,  but  not  published. 

Hyde  Clarke. 


General  Notes. 

4 

Elephant  Leather.  — The  Board  of  Trade 
Journal , quoting  from  the  Boston  Journal  of  Com- 
merce, says  that  the  tanning  of  elephant  hides  is  com- 
paratively a new  industry.  The  method  employed  is 
practically  the  same  as  in  the  tanning  of  cow  hide, 
except  that  a stronger  combination  of  the  tannic 
ingredients  is  required,  and  greater  length  of  time — 
about  six  months — is  necessary  to  perform  the  work. 
When  the  hide  is  taken  out  of  the  vat  it  is  1^  inches 
thick.  Articles  made  of  elephant  hides  are  expen- 


sive luxuries.  A small  pocket-book  of  elephant’s 
leather,  without  any  silver  or  gold  ornamentation, 
costs  about  ^8.  A small  satchel  made  of  the  same 
leather  costs  from  f€>o  to  fSo.  Cigar  cases,  card 
cases,  and  similar  articles  vary  from  ^5  to  ^20. 
Floor  rugs  are  also  made  out  of  the  leather.  In 
finishing  the  hide  no  attempt  is  made  to  glaze  or 
polish  it.  Everything  is  done  to  preserve  its 
natural  colour  and  appearance.  It  is  a very  enduring 
leather,  several  years’  wear  having  but  little  effect 
on  it.” 

Constantinople  Commercial  Museum.— The 
Ottoman  Commercial  Museum  has  recently  been 
established  at  Constantinople,  in  which  samples  of 
native  and  foreign  products  are  classified  under  the 
following  heads  : — 1.  Textile  fabrics.  2.  Native  and 
foreign  manufactures  of  special  kind.  3.  Products  of 
the  soil.  4.  Eatable  sand  liquors.  5.  Millinery  and 
haberdashery.  6.  Mineral  and  metallic  substances. 
7.  Timber,  wood-work,  furniture.  8.  Stones,  moulds, 
pottery,  glass  ware.  9.  Skins,  raw  or  wrought. 
10.  Chemicals  and  the  preparations  derived  there- 
from. 11.  Mercery  articles;  musical  instruments. 
12.  Paper  and  its  appliances. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Tune  22. ..British  Architects,  9,  Conduit-street,  W., 
8 p.m.  J.  Tavenor  Perry,  “ Mediaeval  Architec- 
ture in  Sweden.” 

Tuesday,  June  23. ..Statistical,  School  of  Mines,  Jermyn- 
street,  S.W.,  5 p.m.  Annual  Meeting. 

Photographic,  50,  Great  Russell-street,  W.C.,  8 
p.m.  Discussion  on  “ Orthochromatic  Photo- 
graphy.” 

Anthropological,  3,  Hanover-square,  W.  p.m. 
1.  Mr.  H.  Balfour,  M.A.,  Exhibition  of  Tasmanian 
Stone  Implements.  2.  Dr.  Joseph  Prestwich, 
“ The  Primitive  Character  of  the  Flint  Implements 
of  the  Chalk  Plateau  of  Kent,  with  Reference  to 
the  Question  of  their  Glacial  or  Pre  - Glacial 
Age ; ” with  Notes  by  Messrs.  B.  Harrison  and 
De  Barri  Crawshay. 

Wednesday,  June  24  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4 p.m.  Annual  General  Meeting. 

Geological,  Burlington-house,  W.,  8 p.m. 

Royal  Society  of  Literature,  21,  Delahay- street, 
S.W.,  1 p.m. 

Thursday,  June  25  ...  Chemical,  Burlington-house,  W.,  8 
p.m.  Extraordinary  General  Meeting. 

Friday,  June  26... United  Service  Institution,  Whitehall- 
yard,  S.W.,  3 p.m.  Lieut.-General  Sir  W.  F. 
Drummond  Jervois,  “ The  Supremacy  of  the  Navy 
for  Imperial  Defence.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m. 
Faraday  Commemoration  Lecture,  bj'  Professor 
Dewar. 

Physical,  Science  Schools,  South  Kensington,  S.W., 
5 p.m.  1.  Professor  W.  E.  Ayrton  and  Mr.  T- 
Mather,  “ The  Construction  of  Non-Inductive 
Resistances.”  2.  Mr.  C.  A.  Carus-Wilson,  “The 
Influence  of  Surface-Loading  on  the  Flexure  of 
Beams.”  3.  Mr.  C.  V.  Boys,  “ Pocket  Electro- 
meters.” 4.  Mr.  J.  Enright,  “ Electrification  due 
to  the  Contact  of  Gases  with  Liquids.” 

Saturday,  June  27 — Botanic,  Inner  Circle,  Regent’s-park, 
N-W.,32  p.m. 
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Proceedings  of  the  Society. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  for  receiving 
the  report  from  the  Council,  and  the  Treasurers’ 
Statements  of  Receipts,  Payments,  and  Expen- 
diture during  the  past  year,  and  also  for  the 
Election  of  Officers,  was  held,  in  accordance 
with  the  Bye-laws,  on  Wednesday  last,  the 
24th  instant,  at  four  p.m.,  Sir  Frederick 
Bramwell,  Bart.,  D.C.L.,  F.R.S.,  Deputy- 
Chairman  of  the  Council,  in  the  chair. 

The  Secretary  read  the  notice  convening 
the  meeting,  and  the  minutes  of  the  previous 
annual  general  meeting. 

The  following  candidates  were  proposed, 
balloted  for,  and  duly  elected  members  of  the 
Society : — 

Agnew,  William,  113,  Cannon-street,  E.C. 
Anderson,  Andrew  Whitford,  46,  Warwiclc-gardens, 
Kensington,  W. 

Andrews,  Charles  Davis,  The  Square,  Leominster. 
Arnold,  George  Matthews,  J.P.,  Milton  - hall, 
Gravesend,  Kent. 

Butcher,  William,  Fraser-house,  South  Shore,  Black- 
pool. 

Cohen,  Miss,  13,  Eroadhurst-gardens,  N.W. 

Collier,  R.  W.,  30,  Lincoln’s-inn-fields,  W.C. 

Corrie,  David,  Nobel’s  Explosives  Company 
Limited,  Polmont  Station,  N.B. 

De  Neufville,  Richard,  The  Brooms,  Crystal  Palace 
Park-road,  Sydenham,  S.E. 

Ely  (Lord  Alwyne  Compton),  Bishop  of,  Ely-house, 
37,  Dover- street,  W. 

Evans,  Dr.  P.  Norman,  F.C.S.,  28,  Great  Ormond- 
street,  W.C. 

Fumivall,  Willoughby  Charles,  29,  Devonshire- 
place,  Portland-place,  W. 

Gage,  Franklin  Howard,  12,  Tokenhouse-yard,  E.C. 
Goodacre,  Robert  Johnson,  J.P.,  Regent-road, 
Southfields,  Leicester 


Goodyer,  F.  B.,  155,  New  Bond-street,  W. 

Greenhough,  David  W.,  5,  Rood-lane,  E.C. 

Habershon,  A.  Eustace,  27,  Chancery-lane,  W.C. 

Hardman,  Josiah,  Milton,  near  Stoke-on-Trent. 

Hasted,  Colonel  John  Ord,  1,  Dynevor-road,  Bed- 
ford. 

Hemmerde,  George  Richard,  1,  St.  James’s-square, 
S.W. 

Hibbert,  E.  J.,  Ays-garth,  Tunbridge  Wells,  and 
Baramulla,  Kashmir. 

Hicks,  James,  Redruth. 

Jackson,  Clement  Weylland,  20,  Clifton-terrace, 
Brighton. 

Laurie,  A.  P.,  King’s  College,  Cambridge. 

Molesworth,  Sir  Guilford  L.,  K.C.I.E.,  The  Manor- 
house,  Bexley,  Kent. 

Moore,  William  Bailey,  Cauldon-house,  Shelton, 
Stoke-on-Trent. 

Ogilvie,  Campbell  P.,  Sizewell  - house,  Leiston, 
Suffolk. 

Ogle,  William,  Rodwold,  Chislehurst,  Kent,  and 
90,  Cannon-street,  E.C. 

Ord,  William  Miller,  M.D.,  F.R.C.P.,  37,  Upper 
Brook-street,  W. 

Robinson,  George  Thomas,  20,  Earl’s-terrace,  Ken- 
sington, W. 

Rosse,  Earl  of,  K.P.,  F.R.S.,  Athenaeum  Club, 
S.W. 

Savery,  Charles  E.,  29,  Denbigh- sreet,  S.W. 

Selby,  Prideaux,  4,  Threadneedle-street,  E.C. 

Skeggs,  J.  B.,  Town-hall,  Poplar,  E. 

Slater,  John,  46,  Bernersstreet,  W. 

Stevens,  James,  Lime  Tree-house,  Macclesfield,  and 
88,  Mosley-street,  Manchester. 

Stott,  Nowell  Stanhope,  Fairview,  Chislehurst,  Kent. 

Stuart,  Herbert  Akroyd,  Bletchley,  Bucks. 

Sumner,  William,  Mus.B.,  Selley  - lodge,  Wimble- 
don, Surrey. 

Tunstall,  Wilmot,  Brook’s  House,  Meltham  Mills, 
near  Huddersfield. 

Tupper,  Charles  L.,  77,  Gloucester- terrace,  Hyde- 
parlc,  W. 

Vicars,  John,  8,  St.  Alban’s- square,  Bootle. 

Wadia,  Hon.  Navroji  Nusservanji,  C.I.E.,  Bombay. 

Walker,  Lieut.-Colonel  Edward  Robinson,  Barn- 
field,  Oxford-road,  Manchester. 

Wallace,  Alexander  Falconer,  9,  Sussex- square, 
W. 

Ward,  Thomas,  Brookfield-house,  Northwich. 

Waterlow,  George  Sydney,  Chalet  Evers,  Biarritz, 
France. 

Webber,  Samuel  Blatchford,  54,  Lon  don-road, 
Bromley,  Kent. 

Welman,  Samuel,  Oakdene,  Godaiming,  Surrey. 

Willcox,  Benjamin,  47,  Lincoln-inn-fields,  W.C. 

Wilson,  Robert  Henry,  202,  Crom well-road,  S.W. 

The  Chairman  nominated  Mr.  W.  Martin 

Wood  and  Mr.  Wyatt  Papworth  scrutineers, 

and  declared  the  ballot  opeq 
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The  Secretary  then  read  the  following— 
ANNUAL  REPORT. 

I.— Ordinary  Meetings. 

In  the  address  with  which  the  Chairman  of 
Council,  Sir  Richard  Webster,  opened  the 
Society’s  Session  in  November  last,  he  dwelt 
specially  upon  the  functions  of  the  Society  of 
Arts  in  relation  to  inventions,  and  the  work 
which  the  Society  had  done  in  that  connec- 
tion. Taking  a number  of  selected  subjects, 
the  Chairman  traced  the  effect  which  the 
labours  of  the  Society  of  Arts  in  past  years 
had  had  upon  the  progress  of  invention  in 
each  class,  and  showed  what  important  prac- 
tical results  had  sprung  from  its  action.  At 
the  first  Ordinary  Meeting  after  the  one  at 
which  the  Chairman’s  address  was  delivered, 
Mr.  Francis  Galton  brought  forward  a sub- 
ject which  has  been  much  before  the  public 
in  recent  years — that  of  “ Physical  Tests  in 
Competitive  Examinations.”  The  advantage 
of  combining  physical  with  intellectual  tests 
at  such  competitions  has  been  generally 
admitted  ; but  it  has  always  been  felt  to  be 
impossible  to  compare  the  results  of  athletic 
competitions  with  those  of  examinations  in 
intellectual  subjects.  Mr.  Galton  proposes  to 
do  away  with  the  difficulty  by  substituting  for 
anything  of  the  nature  of  an  athletic  competi- 
tion anthropological  measurements,  and  he 
has  collected  a good  deal  of  evidence  to  show 
that  such  measurements  may,  to  a large  ex- 
tent, be  relied  upon  as  a test  of  physical 
capacity. 

At  the  following  meeting  Mr.  Dredge,  who 
had  just  returned  from  Chicago,  gave  an  ac- 
count of  the  arrangements,  so  far  as  they  had 
then  gone,  for  the  great  Exhibition  which  it  is 
proposed  to  hold  in  that  city  in  1893.  Since 
that  date,  as  the  Members  are  aware,  the  con- 
ditions laid  down  by  the  Government  of  the 
United  States  having  been  complied  with,  that 
Government  has  adopted  the  Exhibition,  and 
has  issued  a formal  invitation  to  foreign 
countries  to  take  part  in  it.  The  invitation 
addressed  to  England  has  been  accepted  ; but 
the  intentions  of  the  Government,  as  to  the 
arrangements  necessary  for  enabling  a British 
Section  to  be  formed,  have  not  yet  been  made 
known.  It  is,  however,  understood  that  some 
announcement  will  be  made  before  the  conclu- 
sion of  the  present  Session  of  Parliament. 

The  next  paper  read  was  one  in  which  Mr. 
Bailey,  the  engineer  of  the  Metropolitan  Elec- 
tric Supply  Company,  gave  an  account  of  the 


present  condition  of  electric  lighting  in  London. 
Mr.  Bailey’s  paper  has  a permanent  value,  as 
showing  in  considerable  detail  the  actual  state 
of  electric  lighting  in  London  at  the  time  when 
it  was  read. 

At  the  last  meeting  before  Christmas  Mr. 
George  Davison,  who  is  well  known  as  an 
amateur  photographic  artist,  read  a paper  on 
“Impressionism  in  Photography,”  and  stated 
very  clearly  the  views  which  are  held  by  the 
special  school  of  photographers  who  have  done 
most  of  late  years  to  advance  the  claims  of 
photography  to  be  considered  as  an  art. 

In  the  first  paper  after  Christmas  Mr.  J.  F. 
Green  gave  an  account  of  the  Steam  Lifeboat 
which  has  been  constructed  by  his  firm,  the 
first  successful  instance  of  the  application  of 
steam,  or  indeed  of  any  motive  power,  to  the 
purpose.  From  the  account  given  by  Mr. 
Green,  it  may  be  taken  as  proved  that,  in  cer- 
tain situations,  especially  where  the  boat  can 
start  from  a harbour,  a steam  lifeboat  can  be 
most  usefully  employed  ; and  it  is  to  be  hoped 
that,  wherever  the  necessary  facilities  exist, 
such  boats — notwithstanding  the  increased 
cost — will  be  put  on  the  service. 

Under  the  title  of  “ Photography  in  Aniline 
Colours,”  Messrs.  Green,  Cross,  and  Bevan 
gave  an  account  of  what  is  certainly  the 
newest  application  of  photography.  These 
chemists  have  discovered  that  a certain  colour- 
ing matter,  known  as  ftrimuline,  is  affected 
by  light  in  such  a way  that  after  exposure  it 
will  not  combine  with  certain  other  colouring 
matters,  the  result  being  that  if  a fabric  be 
dyed  with  Jrimulme,  and  then  exposed  under 
a transparency,  the  part  exposed  will,  when 
the  fabric  is  afterwards  suitably  treated, 
remain  unaffected,  while  the  parts  unexposed 
can  be  made  to  take  any  one  of  a great  number 
of  colours.  It  is  evident  that  there  is  here  a 
possibility  of  the  application  of  photography  on 
an  industrial  scale  to  the  dyeing  and  printing 
of  fabrics. 

Later  on  in  the  Session,  Professor  Hummel 
dealt  with  a subject  of  a kindred  nature,  for 
under  the  title  of  “ Fast  and  Fugitive  Dyes,” 
he  gave  the  results  of  the  very  elaborate  series 
of  experiments  he  has  recently  been  conduct- 
ing, to  show  how  far  the  dyeing  materials  in 
common  use,  both  the  coal-tar  colours  and 
the  older  vegetable  colours,  are  affected  by 
light.  Professor  Hummel  seems  to  have  given 
something  like  absolute  proof  that  there  is 
no  reason  for  the  belief  that  the  aniline 
colours  are  more  fugitive  than  most  of  their 
predecessors,  and  certainly  he  showed  that 
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artificial  madders  and  similar  colouring 
matters  are  neither  more  nor  less  permanent 
than  like  colours  of  vegetable  origin.  A 
paper  dealing  with  a somewhat  similar  subject 
was  that  by  Mr.  Laurie,  on  “ The  Durability 
of  Pictures  painted  with  Oils  and  Varnishes,” 
though  on  this  occasion  it  was  not  the  question 
of  the  permanence  of  dyes,  but  of  that  of  the 
lasting  of  the  ordinary  artists’  pigments  when 
used  under  the  conditions  which  prevail  in 
oil-painting. 

Two  papers  during  the  Session  dealt  with 
subjects  relating  to  currency — Mr.  Dowson’s 
on  “Decimal  Coinage,  Weights,  and  Mea- 
sures,” and  Sir  Guilford  Molesworth’s  on 
“ Bimetallism.”  Both  gave  rise  to  consider- 
able discussion. 

As  papers  dealing  with  questions  of  civil 
engineering  may  be  classed  together,  one  read 
by  Sir  Roper  Lethbridge  on  the  proposed 
“ Irish  Channel  Tunnel,”  and  one  by  Mr. 
Cheesewright  on  “Harbours:  Natural  and 
Artificial.”  Sir  Roper  Lethbridge  made  very 
evident  the  advantages  that  would  arise  from 
a tunnel,  and  showed  the  different  schemes 
which  had  been  proposed  to  carry  it  out,  but 
neither  the  paper  nor  the  discussion  which  fol- 
lowed held  out  any  very  great  probability  of  the 
scheme  being  put  into  practical  execution,  at 
all  events  for  some  time  to  come. 

Sir  Charles  Wilson’s  paper  on  “ The 
Ordnance  Survey  ” may  perhaps  be  placed 
in  the  same  class  with  the  two  last  mentioned. 
The  value  of  the  work  done  by  the  Survey  is 
not  sufficiently  appreciated  by  the  general 
public ; and  a paper  of  the  sort  is  useful,  as 
drawing  public  attention  to  it. 

Turning  to  subjects  of  mechanical  engineer- 
ing, Mr.  Harrison  Carter  read  a very  full  and 
elaborate  paper  on  “ Modern  Flour  Milling,” 
a subject  of  great  importance,  and  in  which 
there  have  been  great  mechanical  advances  in 
recent  years.  Professor  William  Robinson 
added  a good  deal  to  the  information  which 
has  been  published,  in  his  paper  on  the 
“ Use  of  Petroleum  in  Prime  Motors,”  carry- 
ing on  very  usefully  the  discussion  of  the 
subject,  which  was  dealt  with  in  Mr.  Graham 
Harris’s  Cantor  Lectures  in  the  year  1889.  The 
question  of  the  “Sources  of  Petroleum” 
naturally  must  be  taken  with  that  of  its  uses, 
and  this  was  brought  before  the  Society  by  Mr. 
William  Topley.  In  this  case  also  the  paper 
formed  a useful  appendix  to  a course  of  Cantor 
Lectures,  namely,  that  by  Mr.  Redwood. 

Mr.  Carmichael  Thomas  in  his  paper  on 
“ Illustrated  Journalism,”  brought  before  the 
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Society  in  the  most  graphic  and  interesting 
manner  the  very  great  progress  which  has 
recently  been  made  in  the  illustration  of 
weekly  and  daily  newspapers.  For  many 
years  this  subject  has  been  before  the 
Society  of  Arts,  and  a reference  to  back 
numbers  of  the  Journal  will  show  frequent 
anticipation  of  the  point  which  has  now  been 
reached  in  the  rapid  publication  of  illustra- 
tions. 

In  his  paper  on  “ Colonisation  and  its 
Limitations,”  Mr.  Ravenstein  carried  on  a 
little  further  the  discussion  of  a subject  which 
attracted  much  attention  when  he  first  brought 
it  before  the  British  Association  in  September 
last — the  question  of  the  extent  of  ground  upon 
the  earth  probably  available  for  purposes  of 
colonisation. 

Mr.  Newman  Lawrence  and  Dr.  Harries,  in  a 
very  careful  and  suggestive  paper,  discussed  the 
effect  of  electricity  on  the  human  body,  both  as 
regards  the  dangers  from  electric  lighting  and 
as  regards  possible  applications  of  electricity 
to  curative  purposes.  The  latter  part  of  the 
subject  has  been  so  much  left  to  quacks  and 
vendors  of  nostrums  that  it  requires  some 
courage  on  the  part  of  a medical  man  to  deal 
with  it,  and  that  this  should  be  so  is  most  dis- 
tinctly a matter  for  regret.  It  would  probably 
be  to  the  advantage  of  both  sciences  if  physi- 
cians of  experience  would  ally  themselves  with 
duly  qualified  electricians  in  the  discussion  of 
this  difficult  but  important  subject. 

Mr.  Fleming’s  paper  on  “ The  Sources  and 
Applications  of  Borax”  contained  a great  deal 
of  information  which  is  probably  not  available 
elsewhere.  It  is  doubtful  whether  before  it 
was  read  many  persons  knew  how  numerous 
and  varied  are  the  applications  of  this  useful 
mineral. 

II.— Indian  Section. 

The  Session  began  on  the  22nd  of  January, 
with  a practical  paper,  by  M.  E.  J.  Watherston 
on  “ The  Hall-marking  of  Silver  Plate,  with 
special  reference  to  India.”  Mr.  Watherston 
argued  in  favour  of  optional  Hall-marking  in 
the  United  Kingdom,  and,  with  regard  to 
India,  he  suggested  the  employment  of  the 
“touch  ” instead  of  the  “ scrape  and  parting 
assay.”  The  proposal  to  establish  in  that 
country  a system  of  Hall-marking  for  exported 
plate  was  described  as  “altogether  imprac- 
ticable.” The  discussion  disclosed  a diversity 
of  opinion  on  this  point.  In  the  interests  of 
the  Indian  silversmith,  Sir  George  Bird  wood 
was  strongly  in  favour  of  compulsion  for  wares 
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shipped  to  Europe,  while  other  speakers,  in- 
cluding Mr.  T.  H.  Thornton,  Sir  Charles 
Bernard,  and  the  Chairman  (Sir  T.  C.  Hope), 
agreed  with  Mr.  Watherston’s  views.  A letter 
was  received  from  Sir  Thomas  Farrer,  stating 
that  he  was  “more  satisfied  than  ever  that  the 
true  remedy  for  the  anomalies  and  difficulties 
of  the  present  law  is  to  abolish  compulsory 
Hall-marking  altogether.”  Mr.  Watherston’s 
services  in  the  movement  that  led  to  the  with- 
drawal of  the  plate  duties  were  fully  recognised. 
At  the  second  meeting,  27th  of  February,  Mr. 
Robert  Gordon,  M.Inst.  C.E.,  and  formerly  of 
the  Public  Works  Department  in  Burma,  read 
an  excellent  paper  on  “The  Economic  Develop- 
ment of  Siam.”  Mr.  Gordon,  who  had  just 
returned  from  Bangkok,  where  he  filled 
for  some  time  an  important  official  posi- 
tion, predicted  a prosperous  future  for  Siam. 
Interesting  speeches  were  made  by  Sir  Hugh 
Low  and  other  gentlemen  connected  with  the 
Malay  Peninsula,  the  value  of  Mr.  Gordon’s 
information  and  the  soundness  of  his  views 
being  unanimously  admitted.  The  Chairman 
(Sir  C.  E.  Bernard),  who,  as  an  ex-Chief  Com- 
missioner of  Burma,  is  thoroughly  acquainted 
with  Siamese  affairs,  went  so  far  as  to  ex- 
press the  opinion  that  within  the  next 
half  century  Siam  “ might  become  a great 
and  important  country.”  The  interest  taken 
in  this  paper  was  shown  by  the  presence  of 
the  Charge  d’ Affaires  and  other  members  of 
the  Siamese  Legation  in  London.  “ Indian 
Village  Communities,  with  special  reference  to 
their  Modern  Study”  was  the  subject  of  a 
paper  of  great  interest  to  settlement  officers 
and  students  of  ancient  institutions,  read  at 
the  third  meeting,  9th  of  April,  by  a well-known 
authority  on  Indian  land  systems,  Mr.  B.  H. 
Baden-Powell,  C.I.E.  Reference  was  made  by 
Mr.  Baden-Powell  to  the  urgent  need  of  better 
statistics,  and  the  hope  was  expressed  that 
this  might  be  remedied  by  the  influence  of  the 
Society  of  Arts,  “ so  often  exercised  for  good.” 
In  the  discussion  the  appointment  of  a special 
officer  to  examine  the  village  records  in  differ- 
ent parts  of  India  with  the  view  to  the  produc- 
tion of  a comprehensive  work  on  the  subject 
was  suggested.  The  desirability  of  the  re- 
quired information  being  “ arranged  statisti- 
cally on  ethnographic  and  other  points  ” was 
also  insisted  upon.  The  chairman  on  this 
occasion  was  the  ex-Lieutenant-Governor  of 
Bengal,  Sir  Steuart  Colvin  Bayley.  On  the 
30th  of  April,  Colonel  J.  O.  Hasted,  R.E., 
formerly  Public  Works  Secretary  to  the  Go- 
vernment of  Madras,  described  the  irri- 


gation project  now  being  carried  out  in 
the  Periar  Valley  at  an  estimated  cost  of 
^542,500.  The  work  was  commenced  in  1887 
and  is  to  be  completed  in  1895.  The  utility  of 
the  scheme  thus  brought  to  the  notice  of  the 
British  public  for  the  first  time  was  affirmed  by 
among  others  Sir  Theodore  Hope,  late  Public 
Works  Member  of  Council  in  India.  That 
distinguished  authority  on  Indian  irrigation, 
Sir  Arthur  Cotton,  who  unfortunately  was  pre- 
vented by  his  age  and  deafness  from  being 
present,  has,  in  a letter  to  the  Society’s 
Journal,  since  recorded  his  approval  of  the 
Periar  project,  which  as  the  Chairman  (Sir 
Mountstuart  Grant-Duff)  observed,  has  been  a 
pet  of  the  Madras  Government  from  genera- 
tion to  generation.  On  the  14th  of  May, 
Mr.  Thomas  Wardle  gave  an  admir- 
able account  of  the  extended  uses  to 
which  Tussur  silk  is  now  being  put  in 
European  textile  manufactories.  Many 
beautiful  specimens  of  silk  stuffs  were  ex- 
hibited in  the  room,  and  added  very  much 
to  the  attractiveness  of  a most  successful  meet- 
ing. Another  of  its  features  should  be  men- 
tioned. The  presidential  chair  was  occupied 
by  the  Lady  Egerton  of  Tatton,  who  is  dis- 
tinguished for  her  efforts  to  encourage  the 
English  silk  industry.  This  is  the  first  time 
that  a lady  has  presided  on  such  an  occa- 
sion. At  the  closing  meeting,  on  the  30th  of 
May,  Mr.  C.  L.  Tupper,  B.C.S.,  Chief  Secre- 
tary to  the  Punjab  Government,  read  an  able 
and  suggestive  paper  on  “ The  Study  of  Indian 
History.”  The  object  was  to  demonstrate  the 
value  of  the  study  of  Indian  history,  and  to 
show  that  study  might  be  made  easier,  as  well 
as  more  profitable.  Inter  alia , Mr.  Tupper 
recommended  that  Government  should  under- 
take the  preparation  and  publication  of  a good 
biographical  dictionary  of  India  He  also 
pointed  out  the  want  of  a first-class  historical 
atlas. 

III.— Foreign  and  Colonial  Section. 

The  first  meeting  of  this  Section,  which  had 
been  fixed  for  the  20th  January,  was  un- 
avoidably abandoned  in  consequence  of  the 
indisposition  of  Mr.  William  Wylde,  C.M.G., 
who  had  undertaken  to  read  a paper  on  the 
subject  of  “ The  Opening  of  Africa.”  It  is 
hoped  that  Mr.  Wylde  will  read  this  paper  in 
the  course  of  next  Session.  On  February  17th, 
Commander  V.  Lovett  Cameron,  C.B.,  read  a 
paper  on  “ Chartered  Companies  in  Africa,” 
wherein  the  reader  gave  his  views  as  to  the 
policy  which  should  guide  the  Government  in 


June  26,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


679 


granting  to  commercial  corporations  sovereign 
rights  over  uncivilised  races.  On  March 
17th,  Sir  Edward  Braddon,  K.C.M.G.,  Agent- 
General  for  Tasmania,  contributed  a paper,  in 
which  he  gave  striking  evidences  of  the  indus- 
trial development  that  is  taking  place  in  that 
colony,  and  drew  special  attention  to  the  value 
of  its  minerals.  A valuable  historical  paper 
on  the  principal  dynasties  which  have  ruled  in 
China,  was  read  by  Sir  Thomas  Wade,  G.C.B., 
at  the  meeting  on  the  21st  April.  On  May  5th, 
Captain  Telfer,  R.N.,  read  a paper  entitled, 
“Armenia  and  the  Armenians,”  in  which  he 
described  the  past  history  and  present  position 
of  that  country,  and  advocated  a scheme  for 
its  future  independence.  Interesting  details 
were  given  of  the  customs  and  industries  of 
the  Armenians,  and  the  paper  was  illustrated 
by  views  and  by  specimens  of  native  handi- 
work. A paper  communicated  by  Mr.  C.  S. 
Wilkinson,  of  the  Geological  Survey  of  New 
South  Wales,  on  the  mineral  resources  of  that 
colony,  was  received  too  late  to  be  read  at  the 
meeting  on  the  26th  May,  which  had  been  set 
apart  for  its  delivery.  It  will,  however,  be 
printed  in  an  early  number  of  the  Journal . 

IV.— Applied  Art  Section. 

The  meetings  of  the  Section  were  com- 
menced on  January  27  with  a paper  entitled 
“Lithography:  a Finished  Chapter  of  Illus- 
trative Art,”  by  Mr.  William  Simpson,  who 
gave  an  interesting  account  of  the  history  of 
the  art,  and  showed  that,  although  litho- 
graphy was  largely  practised,  it  was  no  longer 
used  as  a mode  of  illustrating  books,  as  was 
fjrmerly  the  case.  Mr.  Simpson,  himself  an 
accomplished  lithographer,  was  able  to  speak 
with  authority  on  this  point.  On  February 
10th,  Mr.  Heywood  Sumner  described  the  art 
of  “Sgraffito”  from  the  craftsman’s  point  of 
view,  and  illustrated  his  paper  by  a demon- 
stration of  the  process  adopted.  Mr.  Sumner 
claimed  that  the  process  was  not  mechanical, 
but  that  the  outcome  was  the  artist’s  own 
direct  work.  Mr.  Starkie  Gardner  treated  of 
“Enamels  and  Enamelling”  on  March  10; 
and  in  tracing  the  history  of  this  beautiful  art, 
pointed  to  the  early  use  of  enamelling  on 
bronze  in  Britain.  The  result  of  his  researches 
incline  him  to  believe  that  many  of  the  old 
enamels,  about  the  history  of  which  little  is 
known,  but  which  are  classed  under  the 
general  heading  of  “ Byzantine,”  were  really 
of  British  or  Anglo-Saxon  origin.  Mr.  Clement 
Heaton’s  paper  on  “The  Use  of  Cloisonne  for 
Decoration  in  Ancient  and  Modern  Times” 


was,  to  some  extent,  a complement  to  that 
of  Mr.  Starkie  Gardner ; but  the  writer 
treated  cloisonne  as  a process  of  much 
wider  adoption  than  any  system  of  enamelling* 
and  his  object  was  to  trace  cloisonne  (or  the 
use  of  cloisons  as  cells  in  which  colour  is  held, 
thus  forming  neutral  lines  between  various 
colours),  both  in  architecture  and  decoration, 
among  the  oldest  artistic  nations.  The  next 
paper,  read  on  April  14,  was  by  Mr.  G.  T. 
Robinson  on  “ Decorative  Plaster  Work.” 
The  writer  dealt  with  modelled  stucco  work, 
and  gave  a most  interesting  account  of  its 
early  use  in  Italy,  and  its  introduction  into 
France  and  England.  He  strongly  advocated 
the  revival  of  the  arj  which  allowed  of  the 
direct  work  of  the  artist,  and  should  supersede 
the  use  of  moulded  work  now  so  common. 
This  is  a subject  about  the  history  of  which 
little  has  been  written,  and  it  is  one  which 
Mr.  Robinson  has  made  peculiarly  his  own. 
The  last  paper  of  the  Session  was  on  “ Glass 
Painting,”  read  by  Mr.  H.  Arthur  Kennedy, 
on  May  12.  It  contained  a valuable  state- 
ment of  the  distinctive  characteristics  of  the 
art,  and  a warning  against  the  constant  neg- 
lect of  the  true  principles  of  painting  on  glass 
as  distinct  from  those  of  painting  on  an 
opaque  medium.  The  Society  is  greatly  in- 
debted to  the  Science  and  Art  Department  for 
the  manner  in  which  the  resources  of  the 
South  Kensington  Museum  were  placed  at  its 
disposal  for  the  illustration  of  the  papers 
of  Messrs.  Sumner,  Gardner,  Heaton  and 
Robinson. 

V.— Cantor  Lectures. 

Five  courses  of  Cantor  Lectures  were  given 
this  Session.  The  first  of  these  was  a course 
of  five  lectures  by  Professor  Vivian  Lewes,  on 
“Gaseous  Illuminants.”  The  subject  is  one 
which  has  previously  been  dealt  with  before 
the  Society  by  Professor  Vernon  Harcourt  in 
1877,  and  in  various  papers.  Prof.  Lewes 
dealt  with  the  more  recent  improvements  which 
have  been  introduced  into  the  manufacture  of 
gas,  especially  the  use  of  water-gas,  and  also 
went  to  a considerable  extent  into  the  proper 
conditions  under  which  gas  is  best  used  as  an 
illuminant,  and  as  a fuel. 

Mr.  Hipkins  is  well  known  as  the  greatest 
authority  in  this  country  on  the  history  of  the 
pianoforte,  and  the  three  lectures  which  he 
gave  on  “ The  Construction  and  Capabilities 
of  Musical  Instruments”  attracted  large  and 
interested  audiences.  A special  feature  of 
these  lectures  was  the  performance  by  Mr. 


63o 


fOLRNAL  OF  THE  SOCIETY  OF  ARTS 


[ June  26,  i?gi. 


Hipkins  himself  upon  the  harpsichord  and  the 
spinet,  and  by  Mr.  Dolmetsch  and  his  assist- 
ants on  various  old  stringed  instruments. 

The  third  course  was  by  Mr.  Gisbert  Kapp, 
on  the  “ Electrical  Transmission  of  Power,”  a 
subject  the  earlier  development  of  which  has 
been  treated  in  previous  papers  and  lectures 
before  the  Society  of  Arts.  Mr.  Kapp’s  lectures 
brought  it  down  to  the  most  recent  date,  and 
formed  a valuable  addition  to  the  literature  of 
the  subject. 

In  spite  of  the  great  number  of  persons  who 
now  devote  themselves  to  the  practice  of 
photography,  either  as  a profession  or  an 
amusement,  the  scientific  side  of  the  question 
usually  receives  less  attention  than  might 
have  been  expected ; and  Professor  Mel- 
dola’s  course  of  lectures  on  “Photographic 
Chemistry”  formed  a useful  continuation  of 
the  valuable  lectures  which  have  been  given  in 
the  Society’s  Rooms  in  previous  years,  by 
Capt.  Abney,  Mr.  Bolas,  and  others. 

In  the  last  course  of  lectures,  Mr.  Hugh 
Stannus  dealt  with  a subject  of  considerable 
importance  to  decorative  artists,  the  “ Decora- 
tive Treatment  of  Natural  Foliage,”  which  he 
treated  in  a thoroughly  practical  manner,  by 
showing  how  the  foliage  should  be  trained  to 
fill  its  appointed  place,  and  how  the  plants 
should  be  selected  for  the  special  purposes 
required.  The  lectures  were  highly  appre- 
ciated by  the  audience  (which  largely  con- 
sisted of  students),  not  only  on  account  of  the 
value  of  the  teaching,  but  also  for  the  spirit 
and  humour  with  which  that  teaching  was 
illustrated. 

VI.— Juvenile  Lectures. 

In  selecting  subjects  for  the  Christmas 
Juvenile  Lectures,  the  Council  have  never  felt 
themselves  to  be  confined  to  subjects  coming 
strictly  within  the  province  of  the  Society,  such 
as  might  fitly  form  the  material  of  Cantor 
Lectures,  but  have  deemed  themselves  at 
liberty  to  adopt  any  scientific  subject  likely  to 
be  of  interest  and  value  to  the  audience,  for 
whose  special  benefit  the  lectures  are  intended. 
For  the  present  Session  they  asked  Mr.  E.  B. 
Poulton  to  bring  before  the  Society  some  of  the 
results  of  the  special  study  to  which  he  has 
devoted  himself,  that  of  “ Mimicry  in  Ani- 
mals.” The  two  lectures  which  Mr.  Poulton 
delivered  were  of  the  most  interesting  and 
attractive  character,  their  special  feature 
being  the  large  extent  to  which  they  were 
illustrated  by  a great  number  of  coloured 
figures  of  animals  and  their  environment, 


showing  how  many  animals  imitated  one 
another  and  surrounding  objects,  and  the 
purpose  of  the  mimicry. 

VI [.—Popular  Lectures. 

In  previous  Sessions,  the  Council  have  found 
that  courses  of  lectures  on  scientific  subjects 
of  a popular  character  have  been  well  appre- 
ciated by  the  members,  and  they  felt  sure 
that,  in  inviting  Captain  Abney  to  deliver  four 
lectures  on  the  Science  of  Colour,  they  were 
adopting  a course  which  would  meet  with  the 
approval  of  the  Society  generally.  While 
treating  the  subject  in  an  elementary  manner, 
Captain  Abney  yet  introduced  a great  deal  of 
the  most  recent  information,  and,  indeed, 
brought  before  the  Society  the  result  of  in- 
vestigations which  had  hardly  been  made 
public  before.  This  was  the  first  occasion, 
after  the  meeting  of  the  Royal  Society,  at 
which  the  apparatus  was  described,  when  the 
system  devised  by  Captain  Abney  for  the 
accurate  measurement  of  colour  was  brought 
before  the  public.  As  he  informed  the  mem- 
bers, Captain  Abney  is  now  able  not  only  to 
match  any  conceivable  tint  by  the  spectrum 
colours,  but  to  match  it  by  a mixture  of  a 
single  spectrum  colour  (the  position  of  which, 
in  the  spectrum,  can  of  course  be  accurately 
registered),  with  an  amount  of  white  light 
which  can  be  measured  with  precision.  By 
these  means,  therefore,  any  tint  whatever  can 
be  expressed  by  a definite  formula,  which 
enables  it  to  be  produced  as  a patch  of 
coloured  light  on  the  screen  of  the  apparatus 
at  any  time. 

VIII. — Albert  Medal. 

The  Albert  Medal  for  the  present  year  has 
been  awarded  by  the  Council,  with  the  ap- 
proval and  sanction  of  the  President,  to  Sir 
Frederick  Abel,  K.C.B.,  D.C.L.,  D.Sc., 

F.R.S.,  “in  recognition  of  the  manner  in  which 
he  has  promoted  several  important  classes  of 
the  Arts  and  Manufactures,  by  the  application 
of  Chemical  Science,  and  especially  by  his  re- 
searches in  the  manufacture  of  iron  and  of 
steel ; and  also  in  acknowledgment  of  the 
great  services  he  has  rendered  to  the  State 
in  the  provision  of  improved  war  material, 
and  as  Chemist  to  the  War  Department.” 

Sir  Frederick  Abel  is  well  known  to  Mem- 
bers of  the  Society,  having  served  a term  of 
office  as  Chairman  of  the  Council,  and  having 
been,  for  many  years  past,  a member  of  the 
Council  itself,  though  he  was  not  a member  of 
that  body  at  the  time  the  award  was  made. 
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position  in  chemical  science  in  this  country, 
both  as  regards  the  advance  of  the  science 
itself,  and  with  reference  to  very  many  of  its 
industrial  applications.  His  most  important 
work  has  been  done  in  connection  with  ex- 
plosives, and,  for  this,  he  received  the  Royal 
Medal  of  the  Royal  Society  in  1877.  As  a 
member  of  the  Royal  Commission  on  Acci- 
dents in  Mines,  he  brought  his  special 
knowledge  to  bear  on  the  causes  of  explosions 
in  coal  mines  ; and  the  important  report  pub- 
lished by  that  Commission  owed  much  of  its 
value  to  Sir  Frederick  Abel’s  share  in  it. 
Amongst  other  subjects  with  which  his  name 
is  associated,  may  be  mentioned  the  storage 
and  use  of  petroleum,  and  the  manufacture  of 
iron  and  steel.  Sir  Frederick  Abel  is  also 
distinguished  as  an  electrician,  having  served 
as  President  of  the  Institution  of  Electrical 
Engineers,  as  well  as  of  the  three  chemical 
societies,  the  British  Association,  and  the  Iron 
and  Steel  Institute. 

IX—  Medals  for  Papers. 

The  Council  have  awarded  the  Society’s 
Silver  Medal  to  the  following  readers  of  Papers 
during  the  Session  1890-91  : — 

At  the  Ordinary  Meetings  : — 

To  J.  F.  Green,  for  his  paper  on  “ Steam  Life- 
boats.” 

To  A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan, 
for  their  paper  on  ‘ ‘ Photography  in  Aniline  Colours.  ” 
To  Carmichael  Thomas,  for  his  paper  on 
“Illustrated  Journalism.” 

To  Colonel  Sir  Charles  Wilson,  K.C.B., 
K.C.M.G.,  F.R.S.,  for  his  paper  on  “Methods  and 
Processes  of  the  Ordnance  Survey.” 

To  A.  P.  Laurie,  for  his  paper  on  “ The  Dura- 
bility of  Pictures  painted  with  Oils  and  Varnishes.” 
To  Prof.  William  Robinson,  for  his  paper  on 
“ The  Use  of  Petroleum  in  Prime  Motors.” 

To  Prof.  J.  J.  Hummel,  for  his  paper  on  “ Fast 
and  Fugitive  Dyes.” 

In  the  Indian  Section  : — 

To  B.  II.  Baden-Powell,  C.I.E.,  for  his  paper 
on  “ The  Indian  Village  Communities,  with  Special 
Reference  to  Modern  Investigation.” 

To  Thomas  Wardle,  for  his  paper  on  “ The  Use 
of  Tussur  in  European  Textile  Manufactures.” 

To  Charles  L.  Tupper,  B.A.,  for  his  paper  on 
“ The  Study  of  Indian  History.” 

In  the  Foreign  and  Colonial  Section  : — 

To  Sir  Edward  N.  C.  Braddon,  K.C.M.G.,  for 
his  paper  on  •*  Recent  Development  of  Tasmanian 
Industries.” 

To  Sir  Thomas  Wade,  G.C.M.G , K.C.B.,  for 
his  paper  on  “ China.” 


In  the  Applied  Art_Section  : — 

To  William  Simpson,  for  his  paper  on  “ Litho- 
graphy : a Finished  Chapter  of  Illustrative  Art.” 

To  G.  T.  Robinson,  F.S.A.,  for  his  paper  on 
“ Decorative  Plaster  Work  : Modelled  Stucco 

Work.” 

Thanks  were  voted  Mr.  James  Dredge  for  his 
paper  on  “ The  Chicago  Exhibition.”  Mr.  Dredge 
being  a Member  of  Council,  and  therefore,  under  the 
usual  practice  of  the  Council  in  such  cases,  not 
eligible  for  the  award  of  a medal. 

X. — Mulready  Prizes. 

The  Council  of  the  Society  are  trustees  of  a 
sum  of  ^109,  the  balance  of  an  amount  col- 
lected in  1875  for  a memorial  to  Mulready,  the 
interest  of  which  is  to  be  applied,  after  keeping 
the  monument  to  Mulready  at  Kensal-green  in 
repair,  to  giving  occasionally  a Mulready 
Medal  to  students  of  Schools  of  Art  in  the 
United  Kingdom,  for  drawings  from  the  nude. 
The  Council  are  now  offering  two  Gold  Medals, 
or  two  Prizes  of  £20  each,  for  competition 
among  the  students  in  1892  and  1893,  one 
in  each  year,  for  drawings  from  the  nude. 

The  Science  and  Art  Department  have  con- 
sented to  assist  the  Society  by  allowing  the 
adjudication  to  be  made  by  their  Examiners, 

XL— Stock  Prize. 

In  1781  a sum  of  ^100  was  left  to  the  Society 
by  John  Stock,  to  be  invested  in  the  public 
funds,  and  the  interest  applied  for  the  pro- 
motion of  Sculpture,  Drawing,  and  Archi- 
tecture. Various  prizes  have,  from  time  to 
time,  been  awarded  under  this  trust ; and  the 
Council  now  propose  to  offer  a Gold  Medal,  or 
a prize  of  £20,  to  the  student  of  a School  of 
Art  who  shall  send  in  at  the  competition  of 
1892  the  best  original  design  for  architectural 
decoration,  by  means  of  wall-painting,  stucco, 
carving,  mosaic,  or  any  other  method. 

As  in  the  case  of  the  Mulready  Prize,  the 
adjudication  will  be  made  by  the  examiners  of 
the  Science  and  Art  Department. 

XII. — Owen  Jones  Prizes. 

These  prizes  have  been  awarded  annually, 
since  1879,  on  the  results  of  the  annual  com- 
petition of  the  Science  and  Art  Department,  to 
students  of  the  Schools  of  Art  who  produce 
the  best  designs  for  household  furniture,  &c., 
on  the  principles  laid  down  by  Owen  Jones. 
As  usual,  six  prizes  were  offered  last  year, 
each  prize  consisting  of  a bound  copy  of  Owen 
Jones’s  “ Principles  of  Design  ” and  a Bronze 
He  has  for  many  years  taken  a very  leading 
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Medal.  A list  of  the  successful  candidates 
has  appeared  in  the  Journal .*  A similar 
number  of  prizes  has  been  offered  for  the 
present  year  (1891),  and  the  result  of  the 
competition  will  be  published  in  the  Journal 
as  soon  as  it  is  received  from  the  Science  and 
Art  Department. 

XIII. — Benjamin  Shaw  Prize. 

In  1876  Mr.  Benjamin  Shaw,  a member  of 
the  Society,  left  the  sum  of  ^133  to  the  Society, 
with  the  object  of  providing  a £ 20  prize  every 
five  years  for  Industrial  Hygiene.  The  prize 
was  to  be  offered  for  any  discovery,  invention, 
or  newly-devised  method  for  obviating,  or  ma- 
terially diminishing  any  risk  to  life,  limb,  or 
health,  incidental  to  any  industrial  occupation, 
and  not  previously  capable  of  being  so  obvi- 
ated or  diminished  by  any  known  and  practi- 
cally available  means.  On  the  last  occasion 
of  its  being  offered  the  prize  was  not  awarded, 
and  the  Council  are  now  consequently  in  a 
position  to  offer  two  prizes,  each  of  the  value 
°f  £2o,  under  this  trust.  Having  regard  to 
the  fact  that  the  International  Congress  of 
Hygiene  is  to  be  held  in  London  this  autumn, 
the  Council  considered  that  the  offer  of  prizes 
could  most  usefully  be  made  through  its 
agency,  and  they  have  consequently  offered  two 
Gold  Medals  or  two  prizes  of  £20  each  for 
inventions  or  discoveries  coming  within  the 
terms  of  the  trust,  and  exhibited  at  or  submitted 
to  the  Congress.  The  Executive  Committee  of 
the  Congress  have  accepted  the  duty  of  assist- 
ing the  Council  in  the  award,  and  it  is  hoped 
that  the  offer  may  have  the  effect  of  bringing 
forward  into  public  notice  some  invention  of 
the  character  which  it  was  the  testator’s  object 
to  encourage. 

XIV. — Fothergill  Prize. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  prizes 
for  the  promotion  of  useful  arts.  Certain 
objects  were  proposed  to  the  Society  for  con- 
sideration, and  these  all  related  to  the  pre- 
vention of  fire.  In  making  awards  under  this 
trust  in  former  years,  the  Council  have  gene- 
rally had  in  view  the^original  suggestions  of  the 
testator,  and,  pursuing  the  same  course, 
they  now  offer  the  Society’s  Gold  Medal,  or  a 
prize  of  Twenty  Pounds,  for  the  best  invention, 
having  for  its  object  the  prevention  or  extinc- 
tion of  fires  in  theatres  or  other  places  of 
public  amusement.  Descriptions  of  inventions 


* See  Journal  September  5th,  1890,  vol.  xxxviii.,  p.  861. 


to  be  submitted  for  the  prize  must  be  sent  in 
before  the  end  of  the  present  year. 

XV.— Prizes  for  Drawing. 

It  was  stated  in  the  last  report  of  the  Council 
that  the  Council  had  offered  twelve  Bronze 
Medals  for  drawings  sent  in  by  students  to  the 
exhibition  held  by  the  Drawing  Society  last 
year.  The  competition  having  in  this,  the  first 
instance,  proved  successful,  the  offer  was  re- 
newed for  the  present  year,  and  twelve  medals 
were  again  offered,  and  were  awarded  by  the 
judges  of  the  Drawing  Society.  The  Council 
are  assured  that  useful  work  is  done  by  this 
Society  in  encouraging  the  study  of  drawing 
in  middle-grade  schools,  and  they  have  there- 
fore acceded  to  the  application  of  the  Society 
to  renew  the  offer  for  a third  year. 

XVI. — Howard  Lectures. 

Mr.  Thomas  Howard,  who  died  in  1872, 
bequeathed  to  the  Society 'of  Arts  a sum  of 
^500  for  the  purpose  of  presenting  a prize  to 
the  author  of  a treatise  on  motive  power.  The 
prize  having  on  several  occasions  been  offered 
without  any  practical  result  of  value,  the 
Council  considered  that  the  most  useful  way 
of  dealing  with  it  would  be  to  invite  some 
eminent  authority  on  the  subject  to  deliver  a 
course  of  lectures  before  the  Society  on  a 
subject  coming  within  the  terms  of  the  trust, 
on  the  understanding  that  the  lectures  should 
afterwards  be  published  as  a treatise  on  the 
subject.  The  result  of  this  was,  that  Mr. 
Anderson  delivered,  in  1884-5,  the  valuable 
course  of  lectures,  which  were  afterwards  re- 
published under  the  title  of  “The  Conversion 
of  Heat  into  Useful  Work.”  Since  that  time 
the  interest  of  the  fund  has  accumulated  to  a 
sufficient  extent  to  allow  the  Council  to  repeat 
their  action,  and  they  have  accordingly  in- 
vited Professor  Unwin  to  deliver,  during  the 
next  Session,  a course  of  lectures  on  “The 
Generation  of  Power  at  Central  Stations,  and 
its  Distribution  therefrom.”  These  lectures 
will  afterwards  be  published,  to  form  a treatise 
on  the  subject. 

XVII  .—Examinations. 

As  announced  in  last  year’s  report,  Medals 
were  offered  to  the  best  candidate  in  each 
subject  ; one  Medal  in  each  subject,  an 
additional  Medal  in  any  subject  for  which 
100  candidates  presented  themselves ; and 
two  additional  Medals  in  any  subject  for 
which  there  were  500  candidates.  In  addi- 
tion to  these  Medals,  the  liberality  of 
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certain  of  the  City  Companies  — namely, 
the  Clothworkers,  Goldsmiths,  Mercers, 
Skinners,  and  Salters  — enabled  the  Council 
to  offer  prizes  in  the  principal  modern  language 
subjects,  including  English,  and  also  in  Com- 
mercial Geography.  Beyond  the  offer  of 
Medals,  no  very  great  alteration  was  made  in 
the  programme  for  last  year,  except  that  the 
subject  of  Type-writing  was  added,  an  addition 
which  has  been  fully  justified  by  the  number  of 
candidates  presenting  themselves.  The  offer  of 
Medals  has  certainly  attracted  a number  of 
candidates  of  a higher  class,  because,  while 
the  total  increase  on  the  number  of  papers 
worked  was  193 — 2,667  as  against  2,474  ln 
1890 — the  number  of  First-class  Certificates 
rose  from  205  to  295,  an  addition  of  almost 
50  per  cent.  The  number  of  Second  and 
Third-class  Certificates  were  almost  stationary 
— 748  and  973  in  1891,  against  747  and  975  in 
1890.  The  number  of  failures  also  showed 
a considerable  increase — 651,  as  compared 
with  547  in  the  previous  year.  It  is  a little 
difficult  to  account  for  this  increase,  but,  at 
all  events,  it  may  be  taken  as  showing  that 
the  standard  has  not  been  lowered.  The 
principal  increase  was  in  Book  - keeping, 
always  the  most  popular  subject.  For  this  there 
were  1,141  candidates  (1,008  in  1890).  No 
other  subject  shows  a very  large  increase.  The 
number  of  Shorthand  candidates  had  grown 
from  554  to  608.  In  Italian,  Spanish,  and 
Portuguese  the  numbers  all  showed  an  in- 
crease. In  Spanish  there  were  71  candidates, 
the  attention  directed  to  this  important  com- 
mercial language  having,  as  far  as  the  So- 
ciety’s Examinations  are  a test,  steadily  in- 
creased for  some  years  back.  The  numbers  in 
Italian  and  Portuguese  are  still  low,  only  13 
and  12.  It  is  satisfactory  to  note  that  at  last 
the  subject  of  Commercial  Geography  seems  to 
be  attracting  attention,  46  candidates  having 
entered  for  it.  In  Political  Economy  so  few 
candidates  have  entered  for  some  years  back 
that  the  Council  have  come  to  the  conclusion 
to  omit  it  from  the  programme,  and  conse- 
quently this  subject  will  not  appear  in  the 
list  for  next  year.  Theory  of  Music  still 
shows  a decline,  a matter  perhaps  not 
to  be  wondered  at,  now  that  other  special 
institutions  are  coming  forward  to  take 
up  the  work  of  examination  in  Elementary 
Music,  a work  which  was  long  left  to  the 
Society  of  Arts.  In  the  new  subject  of  Type- 
writing, 99  papers  were  worked,  but  of  these 
the  examiner  found  it  necessary  to  refuse 
certificates  to  no  less  than  60,  and  could  only 


find  4 deserving  of  a First-class.  It  is  evident 
that,  if  the  Society’s  Certificate  is  to  have  any 
value  in  a subject  of  this  sort,  it  can  only  be  if 
a high  standard  is  adopted.  Many  of  the 
candidates  who  entered  this  year  showed  a 
deficiency,  not  only  in  the  mechanical  manipu- 
lation of  the  apparatus,  but  also  in  general 
knowledge  and  intelligence,  without  which  no 
person  can  hope  to  make  a living  as  a type- 
writing clerk. 

The  programme  for  next  year’s  Examinations 
will  be  issued  very  shortly.  It  is  not  proposed 
to  make  any  important  alterations  in  it. 
Medals  and  Prizes  will  be  offered  on  the  same 
terms  as  last  year,  and  the  subjects  will  be  the 
same,  with  the  exception,  mentioned  above,  of 
Political  Economy. 

The  School  Board  for  London,  being  anxious 
to  obtain  some  practical  test  for  their  teachers 
in  the  subjects  of  French,  Book-keeping,  and 
Shorthand,  applied  to  the  Council  to  know 
whether  the  Society  would  hold  a Supple- 
mentary Examination  in  the  autumn  of  the 
present  year  in  those  subjects,  for  School 
Board  teachers.  The  Council,  feeling  that 
the  request  offered  a gratifying  testimony  of 
the  value  of  the  examination,  undertook  to 
make  arrangements  for  such  an  examination, 
provided  that  a sufficient  number  of  candidates 
entered  to  justify  such  a course.  The  arrange- 
ments are  now  under  consideration,  and  it  is 
proposed  that  the  examination  should  be  held 
in  September  next,  for  London  School  Board 
teachers  only,  and  at  centres  in  or  near 
London.  The  regulations  will  be  precisely 
similar  to  those  for  the  ordinary  examinations 
of  the  Society. 

XVIII. — Practical  Music  Examinations. 

These  examinations  have  been  held,  as 
usual,  in  London,  during  the  present  month. 
There  were  276  candidates,  some  of  whom 
were  examined  in  more  than  one  subject.  Of 
these  256  passed  the  examination,  taking  277 
certificates.  Five  obtained  full  marks,  and 
will  consequently  receive  Bronze  Medals.  The 
total  number  of  candidates  is  slightly  less  than 
last  year,  when  there  were  305.  The  propor- 
tion of  First-classes  is,  however,  larger — 123, 
as  compared  with  1 1 1 — and  the  proportion  of 
Second-classes  less — 154,  as  compared  with 
175.  That  fewer  candidates  obtained  Medals 
is  accounted  for  by  the  fact  that  last  year 
several  who  had  already  obtained  First-class 
certificates  came  up,  in  the  hope  of  obtaining 
a Medal,  and  succeeded  in  doing  so.  Four 
candidates  went  in  for  Honours,  but  none  of 
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them  succeeded  in  passing.  The  general 
average  may  be  taken  as,  if  anything,  slightly 
better  than  in  previous  years. 

XIX.  — Memorial  Tablets. 

Since  the  announcement  in  last  year’s  re- 
port* a memorial  tablet  has  been  placed  on 
No.  19,  Warwick-crescent,  Paddington,  in 
commemoration  of  the  residence  of  Robert 
Browning  in  that  house,  from  1861  to  1887. 

XX.  — Imperial  Institute. 

In  May  last,  the  Organising  Committee  of 
the  Imperial  Institute  published  the  constitu- 
tion of  the  Governing  Body  which  it  was  the 
functions  of  that  Committee  to  call  into  exist- 
ence. The  Governing  Body,  as  now  appointed, 
consists  of  Governors  nominated  by  the  Queen 
and  the  President  (H.R.H.  the  Prince  of 
Wales);  ex-officio  Governors  (eight  in  num- 
ber) ; Appointed  Governors,  representing  the 
Colonies  and  India  ; Elected  Governors,  repre- 
senting the  United  Kingdom  ; and  representa- 
tives, for  the  time  being,  of  Associations,  of 
whom  there  are  twenty -five.  The  Society  of 
Arts  is  included  in  the  list  of  Associations, 
and  is  to  be  represented  by  the  Chairman  of 
the  Council,  or  by  some  other  member  of  the 
Council  to  be  elected  for  the  purpose. 

The  Council  have  intimated  their  readiness 
to  accept  the  duty  of  appointing  a representa- 
tive, and  their  desire  that  the  office  should  be 
filled  by  their  Chairman,  the  Attorney-General. 

XXI.  — International  Congress  of 
Hygiene. 

In  response  to  a request  from  the  Committee 
of  the  International  Congress  of  Hygiene, 
which  is  to  be  held  in  August  next,  in  London, 
under  the  presidency  of  H.R.H.  the  Prince 
of  Wales,  meetings  of  the  Committee  of  the 
Indian  Section  and  of  the  Foreign  and  Colonial 
Section  were  held  to  consider  what  action 
could  be  taken  by  the  Society  to  secure  the 
attendance  of  delegates  from  India  and  the 
Colonies  at  this  Congress.  On  the  recom- 
mendation of  the  Committees,  communications 
were  addressed  by  the  Council  to  the  Secretary 
of  State  for  the  Colonies  and  to  the  Secretary 
of  State  for  India,  urging  upon  them  the 
importance  of  taking  steps  for  securing  the 
adequate  representation  of  the  Colonies  and 
India  at  the  Congress.  The  Council  are  glad 
to  be  able  to  state  that  their  applications  were 
effectual,  and  that  action  has  been  taken  by 

* See  Council  Report  for  Session  1889-90,  Journal,  June 
27th,  1890,  vol.  xxxviii.,  p.  739. 


both  Government  departments  likely  to  secure 
the  object  which  the  Committee  of  the  Con- 
gress had  in  view. 

XXII.— Standard  of  Colour. 

The  Council  have  appointed  a Committee  to 
consider  the  practicability  of  formulating  a 
standard  of  colour  for  industrial  purposes. 
Such  a standard  would  be  of  very  great  value 
for  many  reasons,  and  the  Council  have 
cause  to  believe  that  recent  researches  by 
Captain  Abney  and  others,  render  its  forma- 
tion possible.  If  a satisfactory  standard  can 
be  devised,  there  is  no  reason  to  doubt  but 
that,  if  put  forward  under  the  authority  of  the 
Society  of  Arts,  it  would  meet  with  general 
acceptance.  The  following  gentlemen  have 
consented  to  serve  on  the  Committee 
The  Attorney-General,  M.P.  (Chairman  of 
Council);  Sir  Frederick  Bramwell,  Bart., 
D.C.L.,  F.R.S.  (Deputy  Chairman  of  Council); 
Lord  Rayleigh,  F.R.S.  ; Sir  Villiers  Lister, 
K.C.M.G. ; R.  Brudenell  Carter,  F.R.C.S.  ; 
Captain  Abney,  C.B.,  F.R.S.  ; Colonel  A.  C. 
Hamilton,  R.E.  ; Professor  Meldola,  F.R.S. ; 
Professor  J.  J.  Hummel,  W.  Holman  Hunt, 
Dr.  Russell,  F.R  S.,  J.  Fletcher  Moulton,  Q.C., 
F.R.S. 

XXI II.— Conversazione. 

The  Society’s  Conversazione  was  held  this 
year  at  the  South  Kensington  Museum.  The 
arrangements  were  the  same  as  in  previous 
years,  the  quadrangle,  in  addition  to  the 
galleries  of  the  Museum,  being  lighted  and 
available  for  visitors.  The  Council  feel  that 
the  Society  are  much  indebted  to  the  Director 
of  the  Museum,  Sir  Philip  Cunliffe-Owen  ; the 
Assistant  Directors,  Mr.  R.  A.  Thompson 
and  Major-Gen.  Festing  ; and  to  the  whole  of 
the  official  staff  of  the  Museum,  for  the  trouble 
which  they  took  on  this,  as  on  so  many  pre- 
vious occasions,  in  making  the  arrangements 
for  the  evening  work  smoothly  and  satisfac- 
torily. The  number  of  visitors  attending  the 
Conversazione  was  exactly  two  thousand. 

XXIV.— New  Council. 

The  Council  have,  in  accordance  with  the 
regulations,  prepared,  and  submit  the  usual 
balloting-list  for  the  election  ofVice-Presidents, 
C ouncil,  and  Officers.  The  following,  being  the 
four  senior  Vice  - Presidents,  of  necessity  re- 
tire:—-Mr.  Carpmael,  Sir  Daniel  Cooper,  Sir 
Villiers  Lister,  and  Lord  Thurlow.  In  addition 
to  this,  Mr.  Francis  Cobb  also  retires,  in  order 
that  he  may  offer  himself  for  the  office  of 
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Treasurer,  the  duties  of  which  he  has  so  satis- 
factorily performed  in  previous  years.  To  fill 
the  vacancies  thus  caused,  the  following  names 
are  proposed  : — -Sir  Frederick  Bramwell,  who 
served  as  Treasurer  last  year ; Sir  George 
Birdwood,  who  retires  by  seniority  from 
amongst  the  ordinary  Members  of  Council ; 
General  Donnelly  and  Sir  Frederick  Abel, 
both  of  whom  are  well  known  to  the  Members 
for  the  services  they  have  rendered  on  the 
Council  in  previous  years  ; and  Mr.  Wyndham 
Portal,  an  old  and  well-known  member  of  the 
Society,  who  has  never  been  on  the  Council  be- 
fore. Sir  George  Birdwood  (as  already  men- 
tioned), Sir  George  Chubb,  General  Michael, 
and  Mr.  Robins  have  to  retire  from  the 
Council ; and  to  fill  the  four  vacancies  thus 
caused,  the  Council  propose  Sir  Saul  Samuel, 
Mr.  Francis  Elgar,  Professor  Roberts- Austen, 
and  Sir  James  Douglass.  The  last  three 
named  gentlemen  are  fresh  to  the  Council ; 
Sir  Saul  Samuel  served  on  it  before,  but 
retired  on  his  undertaking  a voyage  to 
Australia. 

XXV. — List  of  Members. 

The  total  number  of  life  members,  sub- 
scribing members,  and  institutions  in  union 
which  subsctibe  to  the  Society  from  their  own 
funds,  is  now  3,352.  During  the  year  1890-qi, 
308  members  have  been  removed  from  the  list 
by  death  or  resignation.  During  the  same 
period  298  have  been  elected. 

XXVI.— Obituary. 

The  list  of  distinguished  Members  whose 
loss  the  Society  has  had  to  deplore  during 
the  past  year  is  not  a very  long  one,  though 
there  are  in  it  some  eminent  names.  Earl 
Granville  was  a Member  of  the  Society  of  long 
standing,  and  took  an  active  interest  in  it, 
having  served  during  many  years  on  its 
Council.  The  Archbishop  of  York  was  also  a 
Member  for  many  years,  and,  thirty  years  ago, 
acted  for  some  time  as  one  of  the  Society’s 
Examiners.  Sir  Edwin  Chadwick  served  on 
the  Council  in  various  capacities  for  a long 
time,  and  it  was  through  the  agency  of  the 
Society  that  very  many  of  the  important 
suggestions  which  he  originated  for  the  im- 
provement of  sanitation  were  made  public. 
Sir  Richard  Burton,  the  distinguished  traveller, 
contributed  two  papers  to  the  Society,  and 
received  its  Medal.  Mr.  A.  J.  Ellis  also  made 
valuable  contributions  to  the  Society’s  proceed- 
ings, the  merits  of  which  were  acknowledged 
in  the  same  way.  Mr.  Loftus  Perkins,  the 


distinguished  engineer  and  inventor,  served 
for  some  time  on  the  Council.  Other  names 
which  should  be  mentioned  are  Canon  Liddon, 
Lord  Magheramorne,  Mr.  Hallowes,  who  for 
many  years  acted  as  the  honorary  Solicitor  to 
the  Society,  and  Mr.  Shirley  Hibberd,  the 
well-known  writer  on  horticulture.  Obituary 
notices  of  all  the  above,  and  of  other  Mem- 
bers of  the  Society  who  died  during  the  year 
just  concluded,  have  appeared  in  the  columns 
of  the  Journal. 

XXVII.— Finance. 

In  accordance  with  the  Bye-laws,  the  annual 
statement  of  receipts,  payments,  and  expendi- 
ture for  the  financial  year  just  concluded  was 
published  in  the  Journal  of  last  week.  While 
it  affords  gratifying  evidence  of  steady  and 
continuous  prosperity  on  the  part  of  the 
Society,  it  does  not  seem  to  offer  any  salient 
points  which  require  explanation  or  suggest 
comment.  The  annual  subscriptions  for  the 
year  show  a trifling  increase,  but  the  sum  paid 
for  life  composition  is  considerably  in  excess 
of  the  amount  received  last  year,  being  ^567 
as  compared  with  ^294.  An  item  of  receipts 
which  did  not  appear  last  year  is  that  of  the 
Prize  Fund  donations,  £76  10s.  having  been 
contributed  by  five  of  the  city  companies  to 
provide  prizes  for  the  Examinations.  A por- 
tion of  this  fund  has  been  expended,  and  the 
remainder  has  been  reserved  for  similar  appli- 
cation next  year. 

On  the  other  side  of  the  account,  the  item 
of  the  Conversazione,  £670,  seems  large  ; but 
from  this  is  to  be  deducted  the  sum  of  £ 202 
received  from  the  sale  of  admission  tickets, 
thereby  reducing  the  amount  to  about  the 
usual  level.  In  addition  to  the  amounts  paid 
for  life  compositions,  it  has  been  found  possible 
to  invest  the  amount  of  ^500.  From  careful 
estimates  it  would  appear  that  the  Society’s 
assets  show  an  excess  of  nearly^  1 7,000  over  the 
liabilities,  ^13,000  of  this  being  represented 
by  actual  investments.  In  addition  to  this 
amount,  the  Society  holds  funds  in  trust  amount- 
ing to  ;£  1 4,000  chargeable  with  various  obliga- 
tions in  accordance  with  the  several  trust  deeds. 


The  Chairman  moved  the  adoption  of  the 
report,  with  which  he  thought  the  members  had 
very  great  cause  to  feel  satisfied,  as  it  showed  the 
Society  was  continuing  the  useful  work  it  had  been 
carrying  on  for  so  many  years.  Referring  to  the 
award  of  the  Albert  Medal  to  Sir  Frederick  Abel, 
Sir  Frederick  Bramwell  said  it  must  be  a great  satis- 
faction to  the  members  that  one,  who  had  worked  so 
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long  and  so  ably  for  the  benefit  of  the  Society,  should 
be  the  recipient  of  this  honour.  Alluding  to  the 
proposed  examination  of  School  Board  teachers  by 
the  Society’s  examiners,  he  said  it  afforded  valuable 
evidence  of  the  high  estimation  in  which  the  Society’s 
examinations  were  held  that  an  important  body  like 
the  School  Board  for  London  should  think  it  desirable 
to  have  the  Society’s  certificate  as  to  the  proficiency 
of  their  teachers.  In  reference  to  the  Society’s  finances, 
he  agreed  that  they  were  in  a satisfactory  condition  ; 
the  Society  was  able  to  pay  its  way  and  put  by  a 
little  money ; but  the  members  should  recollect  that 
the  lease  of  the  Society’s  premises  would  expire  in  a 
few  years,  involving  additional  expenditure.  He 
concluded  by  remarking  that  it  was  the  duty  of  every 
member  of  the  Society  to  assist  in  keeping  up  the 
number  of  its  supporters. 

Mr.  Michael  Carteighe  seconded  the  motion 
for  the  adoption  of  the  report. 

Mr.  Martin  Wood  said  that  the  influence  of  the 
Society  in  the  provinces  should  not  be  overlooked, 
and  he  thought  that  in  this  respect  the  value  of  the 
examinations  was  considerable.  The  Journal , as  a 
permanent  record  of  the  Society’s  proceedings,  was 
especially  valuable  to  country  members  and  others 
prevented  from  attending  the  meetings.  He  regretted 
that  the  subject  of  political  economy  was  to  be 
omitted  from  the  examinations. 

The  Chairman  proposed  a vote  of  thanks  to  the 
officers  of  the  Society,  which  was  seconded  by  Mr. 
Cobb,  and  carried  unanimously. 

Sir  George  Birdwood  referred  to  the  efficient 
manner  in  which  the  work  of  the  Indian  Section  was 
carried  on  by  the  new  secretary  of  the  Section,  Mr. 
S.  Digby. 

The  Secretary  (Sir  Henry  Trueman  Wood) 
acknowledged  the  vote  of  thanks,  on  behalf  of  him- 
self and  the  staff. 

The  ballot  having  remained  open  for  one 
hour,  and  the  Scrutineers  having  reported,  the 
Chairman  declared  that  the  following  had 
been  elected  to  fill  the  several  offices.  The 
names  in  italics  are  those  of  members  who 
have  not,  during  the  past  year,  filled  the  office 
to  which  they  have  been  elected. 


President. 

H.R.H.  the  Prince  of  Wales,  K.G. 


Vice-Presidents. 


H.R.H.  the  Duke  of 
Edinburgh,  K.G. 
H.R.H.  the  Duke  ot 
Clarence  and  Avondale, 


William  Anderson, 
M.Inst.C.E.,  F.R.S, 
The  Attorney  - General, 
M.P. 


K.G. 

Sir  Frederick  Abel , 

K.C.B.,  D.C.L.^  D.Sc. 
Duke  of  Abercorn, 
C.B, 


Sir  Francis  Dillon  Bell, 
K.C.M.G.,  C.B. 

Sir  George  Birdwood , 
ICC.  BE.,  C.S.B, 
M.B>,}  LL.D , 


Sir  Edward  Birkbeck, 
Bart.,  M.P. 

Sir  Frederick  Bramwell , 
Bart , D.C.L. , F.R.S. 

Maj . - Gen.  Sir  O wen  Tudor 
[Burne,K.C.S.I.,  C.I.E. 

R.  Brudenell  Carter, 
F.R.C.S. 

Lord  Alfred  S.  Churchill. 

Sir  Philip  Cunliffe-Owen, 
K C.B.,  K.C.M.G., 

C.I.E. 

Prof.  JamesDewar,  M.A., 
F.R.S. 


Major  General  J.  F.  D. 

Donnelly , C.B. 

Sir  Henry  Doulton. 
James  Staats  Forbes. 

Sir  Douglas  Galton, 
K.  C.B.,  D.  C.L., 

F. R.S. 

Thos.  Hawksley,  F.R.S. 
General  the  Right  Hon. 
Sir  Henry  F.  Ponsonby, 

G. C.B. 

Wyndham  S.  Portal. 

Sir  Robert  Rawlinson, 
K.C.B. 


Ordinary  Members  of  Council. 


Michael  Carteighe. 

Sir  James  N.  Douglass , 
F.R.S. 

James  Dredge. 

Francis  Elgar , LL.D. 
Alex.  B.  W.  Kennedy, 
F.R.S. 

Chas.  Malcolm  Kennedy, 
C.B. 

John  Biddulph  Martin. 


George  Matthey,  F.R.S. 
John  Fletcher  Moulton, 
M.A.,  Q.C.,  F.R.S. 
William  Henry  Preece, 
F.R.S. 

William  Chandler 
Roberts- A usten,  C. B , 
F.R.S. 

Sir  Saul  Samuel, 
K.C.M.G.,  C.B. 


Treasurers. 

B.  Francis  Cobb.  I Sir  Owen  Roberts,  M.  A., 

1 F.S.A. 


Secretary. 

Sir  Henry  Trueman  Wood,  M.A. 


The  Chairman  proposed  the  usual  vote  of  thanks 
to  the  scrutineers,  which  was  seconded  by  Mr. 
C.  M.  Kennedy,  and  carried  unanimously. 

Mr.  Kennedy  then  proposed  a vote  of  thanks  to 
the  Chairman  (Sir  Frederick  Bramwell)  which  was 
seconded  by  Mr.  Dredge,  supported  by  Mr.  Hyde 
Clarke,  and  carried  unanimously. 

Sir  Frederick  Bramwell,  in  responding,  ex- 
plained the  absence  from  the  meeting  of  the 
Chairman  of  Council,  Sir  Richard  Webster,  who 
was  unavoidably  detained  by  his  duties  at  the  House 
of  Commons. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  29. ..Geographical,  Burlington-house,  W., 
8 p.m.  1.  Mr.  Alvan  Millsom,  ‘-The  Yoruba 
Country,  West  Africa. ” 2.  Mr.  Denis  Doyle, 

“Journey  through  Gazaland  with  Gungunhana’s 
Envoys.” 

Friday,  July  3. ..United  Service  Institution,  Whitehall- 
yard,  S.W.,  3 p.m.  Prof.  Vivian  Lewes,  “ The 
Storage  of  Smokeless  Powder  on  board  her 
Majesty’s  Ships.” 

Geologists’  Association,  University  College,  Gower- 
street,  W.C.,  8 p.m.  Rev.  Prof.  J.  F.  Blake,  “ The 
Geolog}-  of  the  Country  between  Bridlington  and 
Whitby,  the  district  to  be  visited  during  the  Long 
Excursion.” 


July  3.  1891.3 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


687 


gaurnat  of  tlu  Society  of  gvns. 

No.  2,ot 5 VOL.  XXX] X. 

♦ 

FRIDAY,  JULY  3,  1891. 


.4//  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-street , Adelpki , London , IV. C. 


NOTICES. 


CHAIRMANSHIP  OF  COUNCIL. 

On  Monday  last,  29th  ult.,  at  their  first 
meeting  after  the  annual  election,  the  Council 
elected  Sir  Richard  Webster,  M.P.,  as  Chair- 
man of  Council,  and  Sir  Frederick  Bramwell, 
Bart.,  D.C.L.,  F R.S.,  as  Deputy-Chairman 
for  the  ensuing  year.  The  various  Committees 
were  also  re-appointed. 


STOCK  PRIZE. 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Stock 
Trust,  a Gold  Medal,  or  a Prize  of  £20,  for 
competition  amongst  the  students  of  the 
Schools  of  Ait  of  the  United  Kingdom,  at 
the  Annual  National  Competition  held  in  1892. 

The  prize  is  offered  for  the  best  original 
design  for  architectural  decoration,  by  means 
of  painting,  stucco,  carving,  mosaic,  or  any 
other  method,  such  as  that  for  the  side  of  a 
room  or  hall,  a ceiling,  or  the  apse  or  side  of 
the  chancel  of  a church.  The  design  must  be 
on  imperial  sheets,  and  must  be  accompanied 
by  drawings  of  details  on  separate  imperial 
sheets.  Mere  patterns  or  pieces  of  painting 
and  modelling,  without  the  mouldings  or 
borders  necessary  to  make  up  a complete 
decorative  scheme,  will  not  be  taken  into  con- 
sideration. The  work  is  to  be  that  of  the  pre- 
vious school  year. 

The  designs  are  to  be  submitted  in  the  usual 
manner  to  the  Examiners,  at  the  Annual  Com- 
petition (April,  1892)  of  the  Department  of 
Science  and  Art.  Competing  designs  must 
be  marked,  “ In  competition  for  the  Stock 
Prize,”  in  addition  to  being  labelled  and 
staged  according  to  the  regulations  of  the 
Department  of  the  Science  and  Art, 


MULREADY  PRIZE . 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Mulready 
Trust,  a Gold  Medal,  or  a Prize  of  ^20,  for 
competition  amongst  students  of  the  Schools  of 
Art  of  the  United  Kingdom,  at  the  Annual 
National  Competitions  held  in  1892  and  in 
1893. 

The  prize  is  offered  to  the  student  who 
obtains  the  highest  marks  in  the  following 
stages  of  instruction  : — - 

A finished  drawing  of  imperial  size  from  the 
nude  living  model. 

Time  studies  from  the  nude  living  model. 

Studies  of  hand  and  feet  from  the  living 
model. 

Also,  in  the  3rd  Grade  Examination,  May, 
1892,  in  drawing  from  the  living  model. 

No  student  will  be  eligible  for  the  award 
who  has  not  taken  a First-class  at  the  Third 
Grade  Examination,  and  who  has  not  received 
marks  for  a drawing  of  imperial  size.  Neither 
of  the  other  two  subjects  is  obligatory,  but  a 
fair  proportion  of  marks  will  be  given  for 
each. 

The  works  must  be  those  of  the  previous 
school  year. 

The  drawings,  &c.,  are  to  be  submitted  in 
the  usual  manner  to  the  Examiners,  at  the 
Annual  Competition  (April,  1892)  of  the  De- 
partment of  Science  and  Art.  Competing 
drawings,  &c.,  must  be  marked,  ” In  Com- 
petition for  the  Mulready  Prize,”  in  addition 
to  being  labelled  and  staged  according  to  the 
regulations  of  the  Department  of  Science  and 
Art. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

THE  ELECTRIC  TRANSMISSION  OF 
POWER. 

By  Gisbert  Kapp. 

Lecture  I. — Delivered  February  16,  1891. 

The  transmission  of  power,  in  whatever  way 
it  may  be  effected,  is  one  of  the  most  important 
problems  in  applied  mechanics.  Strictly  speak- 
ing, it  enters  into  and  is  indeed  precedent  to 
the  application  of  power  to  all  industrial  opera- 
tions. The  power  developed  in  a Lancashire 
mill-engine  only  becomes  of  value  tp  the 
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spinner  or  weaver  after  it  has  been  transmitted 
to  the  mules  or  looms  by  the  agency  of  ropes, 
belts,  pulleys,  and  other  gear.  Without  such 
gear  effecting  the  transmission,  the  power 
developed  by  the  local  steam-engine  would  be 
as  useless  to  the  mill-owner  as  the  power  which 
may  be  contained  in  a waterfall  miles  away. 
In  either  case  transmission  must  precede  the 
application  of  power,  but  whilst  in  the  former 
case  the  problem  of  transmission  is  simple,  and 
has  to  be  attacked  rather  from  the  point  of  view 
of  convenient  subdivision,  than  with  particular 
regard  to  efficiency  (this  being  naturally  high 
with  properly  designed  gear)  ; in  the  latter 
case  the  problem  is  of  a much  more  difficult 
character,  and  efficiency,  combined  with 
moderate  capital  outlay,  small  working  ex- 
penses, reliability  and  safety,  become  matters 
of  first  consideration. 

We  have  thus  to  distinguish  between  two 
kinds  of  power  transmission,  the  one  taking 
place  over  distances  reckoned  by  feet  or  yards, 
and  the  other  over  distances  reckoned  by 
thousands  of  feet,  or  even  by  miles.  When 
we  speak  of  the  electric  transmission  of  power, 
we  tacitly  assume  that  it  belongs  to  the  latter 
class,  and  refers  to  distances  beyond  the  reach 
of  the  ordinary  gear  such  as  shafting,  cog- 
wheels, pulleys,  and  belts,  employed  for  the 
subdivision  and  distribution  of  power  within 
the  walls  of  a factory  ; and  it  is  in  this  gene- 
rally accepted  sense  that  I propose  to  bring 
the  subject  mainly  before  you.  There  are, 
however,  cases  where  the  application  of  electro- 
motors to  special  tools  is  either  the  most  con- 
venient or  only  possible  method  of  applying 
mechanical  power  to  the  performance  of  cer- 
tain operations,  and  it  will,  therefore,  be  neces- 
sary at  least  briefly  to  glance  at  that  part  of 
our  subject  which  is  not  usually  comprised 
within  the  title  of  these  lectures,  namely,  the 
transmission  of  power  over  very  short  dis- 
tances by  means  of  electric  currents.  We  thus 
distinguish  between  “long  distance”  and 
“short  distance”  transmission,  the  funda- 
mental distinction  between  the  two  being  that 
in  the  former  the  transfer  or  transmission  of 
power  from  one  point  to  another,  so  to  speak, 
in  bulk,  is  our  main  object,  whilst  in  the  latter 
we  rather  aim  at  the  subdivision  and  con- 
venient application  of  power,  in  small  quanti- 
ties, at  various  points,  and  for  particular  pur- 
poses. I propose  to  consider  long  distance 
transmission  first. 

Broadly  speaking,  there  are  two  ways  in 
which  we  can  transmit  mechanical  energy 
from  one  place  to  another.  Let  us  assume, 


by  way  of  example,  that  the  primary  source  of 
energy  is  coal,  and  that  the  power  derivable 
from  this  coal  is  required,  not  at  the  pit’s 
mouth,  but  at  a mill  a certain  number  of 
miles  away.  In  such  a case,  the  obvious,  and 
also  the  most  economical,  way  of  transmitting 
power  is  to  carry  the  coal  to  the  mill,  and  burn 
it  under  the  boiler  of  the  mill-engine.  Even  if 
the  distance  between  the  pit  and  the  mill  is 
short,  this  method  will  be  the  best,  provided 
there  are  no  difficulties  of  transport.  Suppose, 
however,  that,  although  the  distance  is  short, 
local  conditions,  such  as  great  difference  of 
level,  bad  roads,  or  total  absence  of  roads, 
render  the  carriage  of  coal  difficult  or  impos- 
sible, then  we  would  establish  our  boiler  and 
engine  at  the  pit,  generate  the  power  there, 
and  transmit  it  by  wire  rope,  or  in  some  other 
way,  to  the  mill.  In  both  cases  we  have 
transmission  of  power,  but  the  methods  are 
essentially  different.  In  the  first  case  we  have 
transmitted,  not  mechanical,  energy  itself; 
but  the  thing  from  which  mechanical  energy 
can  be  obtained,  namely  the  coal,  each  ton  of 
which  represents  so  many  stored  horse-power 
hours.  In  the  second  case  we  have  trans- 
mitted the  energy  itself  in  its  kinetic  or  poten- 
tial form.  In  popular  language  we  might 
describe  the  process  as  the  transmission  of 
“live”  power,  as  distinguished  from  the 
transmission  of  “ stored  ” power,  which  takes 
place  when  we  carry  coal  from  the  pit’s  mouth 
to  the  mill. 

The  most  important  sources  of  power  in 
nature  are  corn,  coal,  and  falling  water. 
Under  the  term  “ corn  ” I comprise  all  vege- 
table food- stuffs  suitable  for  conversion  into 
mechanical  energy,  by  means  of  horses  and 
other  animal  engines  ; whilst  the  term  “ coal  * 
naturally  includes  all  kinds  of  fuel  suitable  for 
conversion  into  mechanical  energy  by  some 
form  of  heat-engine.  The  power  derived  from 
corn  and  coal  is  generally  transmitted  in  the 
stored  form ; that  derived  from  falling  water 
in  the  live  form,  since  the  conveyance  of  water 
at  a high  level,  or  under  considerable  pressure, 
to  great  distances  necessitates  the  erection  of 
very  costly  works.  To  prevent  misunder- 
standing, I must  here  point  out  that  I use  the 
term  “stored  energy,”  as  applied  to  water, 
merely  in  its  colloquial  sense.  We  speak  of 
the  energy  stored  in  the  water  of  a mill-pond, 
but,  in  reality,  the  energy  does  not  reside  in 
the  water  at  all,  but  is  an  effect  of  its  elevated 
position,  and  is,  therefore,  not  comparable 
with  the  energy  which  is  chemically  stored  in 
coal.  Leaving,  however,  such  distinctions  on 
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one  side  at  present,  we  may  regard  water, 
which  is  being  carried  along  horizontally,  at  a 
certain  elevation,  from  one  place  to  another, 
as  the  vehicle  of  so  much  stored  energy,  which 
we  can  obtain,  in  its  live  form,  at  any  point  at 
which  we  establish  a water-engine,  through 
which  the  water  passes  in  its  descent  to  a 
lower  level.  If  we  carry  water  along  in  this 
way,  it  is  not  with  the  object  of  bringing  the 
stored  power  to  the  point  of  application,  but 
merely  to  secure  the  largest  possible  fall,  and, 
therefore,  a maximum  of  power  with  a given 
quantity  of  water.  If  it  be  necessary  to  trans- 
mit the  power  farther,  the  transmission  is 
generally  effected  in  the  live  form.  Now  let 
us  see  what  position  electricity  occupies  in 
relation  to  these  primary  sources  of  power  in 
nature,  namely,  corn,  coal,  and  falling  water. 

In  the  first  place  it  will  be  obvious  that, 
where  electricity  is  the  transmitting  agent,  we 
can  effect  the  transmission  both  in  the  stored 
and  in  the  live  form.  To  see  this  clearly,  we 
need  only  for  a moment  revert  to  our  example 
of  the  coal  pit  and  the  mill.  Instead  of  send- 
ing the  coal  to  the  mill  to  be  converted  into 
power  there,  we  could  burn  it  at  the  pit,  and 
thereby  generate  steam  to  be  used  for  driving 
a steam  dynamo.  The  current  from  the  dynamo 
we  could  utilise  in  charging  a storage  battery, 
and  send  this  to  the  mill,  where  it  would  drive 
an  electromotor,  thus  taking  the  place  of  the 
local  steam-engine.  Here  we  have  a system 
of  transmitting  energy  in  the  stored  form.  On 
the  other  hand,  if  we  do  away  with  the 
batteries  as  a vehicle  of  energy,  and  connect 
the  dynamo  at  the  pit  with  the  motor  at  the 
mill  by  a pair  of  insulated  wires,  we  have  a 
system  of  electric  transmission  of  power  in 
the  live  form.  The  latter  system  is  that  gene- 
rally understood  under  the  term  “ electric 
transmission  of  power,”  and  therefore  forms 
the  principal  subject  of  these  lectures ; but 
before  entering  upon  it,  I propose  briefly  to  in- 
vestigate the  capabilities  of  electric  trans- 
mission of  power  in  the  stored  form. 

As  you  all  know,  a sack  of  coal  contains 
more  stored  power  than  a secondary  battery  of 
equal  weight,  and  its  carriage,  whether  by  rail 
or  road,  is  cheaper,  easier,  and  requires  less 
precautions  than  that  of  the  battery.  It  is, 
therefore,  quite  obvious  that,  if  the  primary 
source  of  power  is  coal,  and  if  there  is  no  ob- 
jection to  the  establishment  of  a steam-engine 
at  the  place  where  the  power  is  wanted,  it  will 
be  more  economical  to  carry  the  power  there  in 
the  form  of  coal  than  in  the  form  of  batteries ; 
not  only  because  of  the  saving  in  carriage,  but 


also  on  account  of  the  smaller  capital  outlay, 
the  smaller  depreciation,  and  the  avoidance  of 
the  loss  of  energy  in  the  battery  itself.  But 
let  us  assume  that  the  primary  source  of 
energy  is  falling  water,  then  it  is  not  so 
obvious  at  the  first  glance  that  its  electric 
transmission  in  the  stored  form  should  be  un- 
economical. We  cannot  produce  coal  out  of 
the  energy  of  falling  water,  but  we  can  charge 
batteries  with  it,  and  electricity  would  thus 
seem  to  offer  a means  of  utilising  a power  of 
nature  which  would  otherwise  be  lost.  It 
might,  perhaps,  here  be  objected  that  elec- 
tricity does  not  form  the  only  means  for  utilis- 
ing such  a power,  since  there  are  various 
other  ways  in  which  power  may  be  stored,  a 
familiar  example  being  compressed  air.  We 
might,  therefore,  also  utilise  the  power  of  the 
waterfall  for  working  an  air-compressor,  and 
store  the  air  under  pressure  in  steel  reservoirs, 
to  be  used  afterwards  for  working  air-engines 
constructed  similarly  to  ordinary  steam -engines. 
Many  such  engines  are  actually  in  use  in 
Paris  on  the  Popp  system,  though  there  the 
air  is  conveyed  to  them  by  pipes  under 
pressure,  and  not  in  storage  vessels,  as 
would  be  the  case  in  our  example.  There 
can  thus  be  no  doubt  that  the  transmission 
of  power  by  stored  air  is  practicable,  but 
the  question  is  at  what  cost  will  it  be  effected, 
and  can  it  compete  with  transmission  by 
batteries  ? The  answer  to  these  questions 
depends  on  two  factors,  namely,  the  storage 
efficiency,  and  the  cost  of  transport.  By 
storage  efficiency,  I mean  the  ratio  of  the 
power  put  into  and  taken  out  of  the  apparatus 
which  serves  as  the  vehicle  for  the  power. 
Batteries  may  now  be  obtained  in  which  this 
ratio  is  about  80  per  cent. ; that  is  to  say,  for 
every  100  horse-power  hours  put  into  the 
battery,  80  horse-power  hours  can  be  taken  out. 
The  storage  efficiency  of  compressed  air  is 
very  much  smaller.  The  most  reliable  data 
under  this  head  are  to  be  obtained  from  the 
paper  which  Professor  Kennedy  read  before 
the  British  Association  in  1889,  when  he  gave 
an  account  of  experiments  carried  out  at  Paris 
on  the  Popp  system.  He  found  that  the  indi- 
cated efficiency  with  cold  air  was  39  per  cent. ; 
that  is  to  say,  for  every  100  horse-power 
indicated  by  the  compressing  - engine,  39 
horse-power  were  indicated  in  the  engine 
driven  by  compressed  air  as  it  came  from  the 
mains.  If  the  air  before  being  admitted  to 
the  engine  was  heated  to  320°  Fahr.,  the 
apparent  indicated  efficiency  rose  to  54  per 
cent.,  but  as  the  heat  energy  thus  supplied  to 
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the  air  requires  the  expenditure  of  fuel  at  the 
point  where  the  power  is  wanted,  the  use  of 
hot  air  really  involves  two  methods  of  trans- 
mission— namely,  that  of  power  in  the  shape 
of  air  under  pressure  flowing  through  the 
mains,  and  that  of  power  in  the  stored  form 
contained  in  the  fuel.  To  make  the  com- 
parison with  electric  transmission  of  stored 
power  a fair  one,  I must  therefore  take  the 
efficiency  of  the  Popp  system  when  the  air  is 
not  heated.  A correction  must,  however,  be 
made  for  loss  of  power  in  the  mains.  In  the 
Popp  system  the  power  is  transmitted  in  the 
live  form  by  air  flowing  through  pipes,  and 
there  is  necessarily  a certain  loss  on  account 
of  friction  in  the  pipes  and  valves.  As  far  as 
the  friction  in  the  pipes  is  concerned,  this 
would  not  occur  if  the  transmission  were 
effected  in  the  stored  form  by  means  of  air 
carried  under  pressure  in  a reservoir,  but,  on 
the  other  hand,  the  loss  by  friction  through 
valves  would  be  greater,  because  it  would  be 
necessary  to  insert  between  the  reservoir  and 
the  air-engine  a reducing  valve,  which  would 
regulate  the  supply  of  air  as  the  pressure  falls. 
The  loss  of  power  due  to  this  circumstance 
will  probably  be  greater  than  the  correspond- 
ing loss  in  the  Popp  system,  where  the 
pressure  is  constant ; but  as  I have  no  ex- 
perimental data  to  determine  this  point,  I take 
the  same  loss  as  found  by  Professor  Kennedy 
— namely,  2 per  cent.,  which  makes  the  indi- 
cated efficiency  nearly  40  per  cent.  The 
efficiency  of  the  air-engine  he  found  to  be, 
with  cold  air,  67  per  cent.,  making  the  total 
efficiency  of  the  system  26*7  per  cent.  By 
adopting  air  storage  we  could  therefore  obtain 
26f  horse-power  hours  for  every  100  horse- 
power hours  indicated  in  the  engine.  Now 
let  us  see  how  the  case  stands  with  electrical 
storage.  The  efficiency  of  the  steam  dynamo, 
that  is,  the  ratio  of  the  electrical  output  to  the 
indicated  power,  may  be  taken  as  83  per  cent. ; 
that  of  the  batteries  80  per  cent.,  and  that  of 
the  motor  at  least  85  per  cent.  ; so  that  the 
total  efficiency  works  out  to  quite  56  per 
cent.,  or  more  than  twice  that  of  the  rival 
system.  I have  here  assumed  that  the  dynamo 
is  steam-driven,  simply  because  the  only  re- 
liable figures  I could  obtain  about  compressed 
air  referred  to  steam-driven  compressors,  but 
it  is  obvious  that  the  comparison  of  the  storage 
efficiencies  of  the  two  systems  cannot  be  mate- 
rially affected  by  the  source  of  power,  and 
will  practically  be  the  same  in  the  case  under 
consideration,  w'here  the  power  is  supposed  to 
be  derived  from  falling  water.  We  see  that  in 


efficiency,  at  least,  air  storage  is  far  behind 
electrical  storage.  Let  us  now  inquire  whether 
it  is  any  better  off  in  the  other  essential 
feature  I have  mentioned — namely,  in  the 
cost  of  carriage.  The  information  available 
under  this  head  is  tolerably  reliable  as 
regards  batteries,  but  this  is  not  the  case 
as  regards  air,  stored  under  pressure.  I know 
of  no  experiments  made  to  determine  accu- 
rately the  weight  of  air  reservoirs,  and  in  the 
absence  of  such  data  J cannot  do  better  than 
adopt  the  calculated  figure  given  by  Professor 
Osborne  Reynolds  in  one  of  his  Cantor  lectures 
delivered  in  1888.  According  to  this  authority, 
the  weight  of  the  steel  reservoir  and  air  con- 
tained would  amount  to  300  lbs.  for  every 
horse-power  hour  so  stored.  Now  the  weight 
of  a secondary  battery  filled  with  liquid,  and 
provided  with  a tray  and  connections,  all  com- 
plete, does  not  exceed  100  lbs.  per  horse-power 
hour  stored,  that  is  only  one-third  the  weight 
of  an  equivalent  air  reservoir.  We  see,  there- 
fore, that  as  regards  efficiency,  air  storage  is 
twice  as  bad,  and  as  regards  weight  it  is  three 
times  as  bad  as  electric  storage.  Competition 
with  it  is,  under  these  circumstances,  obviously 
impossible,  and  we  may  therefore  say  that  if 
the  transmission  of  power  from  the  waterfall 
to  a distant  point  has  to  be  made  in  the  stored 
form,  electricity  is  the  only  agent  which  need 
be  considered. 

Whether  it  would  pay  so  to  transmit  power 
is  a question  which  cannot  be  answered  off- 
hand. As  compared  with  the  direct  transmis- 
sion of  live  power  by  means  of  a pair  of  wires, 
the  cartage  of  batteries  up  and  down  the 
country  will  no  doubt  appear  to  be  a clumsy 
device,  but  when  we  are  investigating  the 
different  possible  solutions  of  an  important 
problem  we  must  not  allow  any  preconceived 
opinions  of  what  is  elegant  or  clumsy  to  in- 
fluence our  judgment,  we  must,  in  fact,  judge 
each  case  on  its  own  merits,  and  I propose  to 
deal  with  the  electric  transmission  of  stored 
energy  in  this  sense.  The  system  of  power 
transmission  by  storage  batteries  is  actually  in 
use,  not,  indeed,  for  long  distance  transmission 
pure  and  simple,  as  above  defined,  but  still  for 
transmission  over  distances  reckoned  by  miles. 
.1  allude  to  the  electric  tram-cars  worked  by 
storage  batteries  which  are  charged  at  a cen- 
tral depot,  and  run  for  many  miles  before  they 
require  to  be  again  charged.  The  object  is 
not  to  carry  a certain  amount  of  power  in  bulk 
from  one  point  to  another,  but  to  dispense 
whatever  power  is  required  for  the  propulsion 
of  the  car  during  the  journey.  We  might, 
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however,  imagine  the  tram-car,  instead  of 
being  occupied  by  passengers,  to  be  loaded 
with  storage  cells  in  addition  to  those  it 
carries  for  its  own  propulsion.  Whilst  the 
latter  would  gradually  lose  their  charge  in 
transit  between  the  two  terminuses,  the  former 
would  arrive  fully  charged,  and  could  be  made 
to  give  up  part  of  the  power  stored  in  them  at 
the  starting  point.  Here  we  have  transmission 
of  power  in  the  stored  form,  but  let  us  return 
to  our  example  of  the  waterfall  and  the  mill, 
and  see  how  such  a system  might  be  put  into 
operation. 

At  the  waterfall  we  establish  the  necessary 
hydraulic  works,  and  an  electric  station  where 
the  batteries  can  be  conveniently  charged. 
We  further  build  a tram  line  or  railway,  join- 
ing the  charging  station  with  the  mill  where 
the  power  is  wanted,  and  we  design  the  rolling 
stock  with  special  regard  to  the  safe  and  con- 
venient carriage  of  the  batteries  to  and  fro. 
The  train  is  fitted  with  electromotors,  so  as  to 
make  it  self-propelling.  A train  load  of 
charged  cells  is  thus  taken  to  the  mill,  and 
left  there  to  work  the  electromotor  which  sup- 
plies power  to  the  mill.  During  this  process 
the  batteries  become  gradually  exhausted,  and 
must  be  disconnected  from  the  motor  before 
they  are  quite  exhausted,  because  we  must 
allow  a sufficient  margin  of  power  for  taking 
the  train  back  to  the  charging  station.  The 
economy  of  the  whole  system  will  evidently  be 
the  greater  the  less  power  is  spent  in  the  out- 
ward and  home  journey ; and  we  might  call 
” efficiency  of  transmission”  the  ratio  of  the 
power  actually  delivered  to  the  motor,  and 
that  which  might  be  so  delivered  if  the  battery 
were  used  for  working  a motor  at  the  charging 
station  itself : in  other  words,  if  the  distance 
of  transmission  were  nought.  Say,  for  in- 
stance, that  a total  of  1,000  horse-power  hours 
could  be  obtained  from  the  battery,  if  it  were 
discharged  immediately,  and  that  the  power 
spent  in  the  outward  journey  amounts  to  50 
horse-power  hours,  then  a further  50  horse- 
power hours  will  have  to  be  spent  in  the  return 
journey,  and  the  power  obtainable  at  the  mill 
will  only  amount  to  900  horse-power  hours. 
The  efficiency  of  transmission  will,  in  this 
case,  be  90  per  cent.  If  we  double  the 
distance  between  the  waterfall  and  the  mill, 
the  efficiency  of  transmission  would  be  reduced 
to  80  per  cent ; if  we  treble  the  distance,  the 
efficiency  would  only  be  70  per  cent.,  and  so 
on.  The  efficiency  must  naturally  depend  on 
the  kind  of  road  over  which  the  transmission 
takes  place  : it  will  be  small  on  a common 


carriage  road,  larger  on  a tramway,  larger 
still  on  a railway,  and  largest  on  a canal.  We 
can,  for  every  arrangement,  express  the  value 
of  the  system,  as  far  as  economy  of  power  is 
concerned,  in  one  of  two  ways.  We  can,  if 
the  distance  is  fixed,  give  the  efficiency  in  the 
usual  way  as  a per-centage,  or  we  can  fix  a 
standard  per-centage  of  efficiency,  and  ascer- 
tain the  distance  over  which  this  standard  is 
attainable  in  any  particular  case.  I shall 
adopt  the  latter  way  of  reckoning,  as  the  more 
convenient  for  comparison  with  other  methods 
for  transmitting  power,  whether  in  the  stored 
or  live  form. 

First,  as  to  transmission  of  stored  power 
otherwise  than  by  batteries.  The  only  two 
methods  we  need  consider  are  the  carriage  of 
corn  and  the  carriage  of  coal,  each  combined 
with  the  use  of  a proper  engine  for  converting 
the  stored  into  live  power  at  the  other  terminus 
of  the  line  of  transmission.  In  the  case  of 
corn,  the  starting  point  of  this  line  is  the  field 
where  the  corn  is  grown.  We  there  load  it 
into  suitable  vehicles,  and  send  it  to  the  mill 
where  the  power  is  wanted.  Since  we  are 
dealing  now  entirely  with  animal  power,  we 
must  suppose  the  cartage  to  be  effected  by 
draft  animals,  say  horses,  and  the  conversion 
of  corn  into  live  power  at  the  mill  also  by  such 
animals.  I need  hardly  say  that,  at  the 
present  time,  no  English  mill  - owner  would 
dream  of  working  his  mill  in  this  fashion  by 
animal  power,  since  coal  is  yet  abundant,  and 
a single  steam-engine  is  a far  cheaper  and 
handier  instrument  for  producing  and  con- 
trolling a large  amount  of  power  than  an 
equivalent  number  of  horses.  On  the  other 
hand,  if  power  is  required  in  small  quantities, 
and  in  particular  ways,  then  the  horse  will 
produce  this  power  better,  more  cheaply,  and 
more  conveniently  than  the  steam-engine.  It 
may  seem  absurd  to  work  a large  cotton  mill 
by  horse  gear,  but  substitute  for  the  mill  a 
farm,  and  you  see  at  once  that  the  transmission 
of  stored  power  to  it,  in  the  shape  of  corn,  is  a 
necessary  part  of  the  agricultural  operations. 
Now  the  horses,  in  bringing  the  corn  to  the 
place  where  the  power  is  required,  perform 
work  and  must  consume  an  equivalent  amount 
of  food.  They  also  perform  work  in  bringing 
the  empty  carts  back  again  to  the  field  to  be 
re-charged.  The  ratio  between  the  amount  of 
corn  delivered  at  the  mill  and  the  amount 
taken  out  of  the  field  would  therefore  repre- 
sent the  efficiency  of  transmission.  If  this  is 
to  be  90  per  cent.,  as  in  the  case  of  electric 
transmission,  we  may  take  it  that,  for  every 
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ioo  sacks  of  corn  taken  away  from  the  field, 
the  horses  would  eat  on  the  outward  journey 
(when  the  carts  are  heavily  laden)  6J  sacks, 
and  on  the  homeward  journey  (when  they  are 
empty)  3J  sacks,  leaving  90  sacks  of  corn  to 
be  converted  into  live  power  at  the  mill.  The 
distance  to  which  we  can  thus  carry  stored 
power  with  a standard  efficiency  of  transmission 
is  a measure  of  the  merit  of  the  system,  as  far 
as  economy  of  power  is  concerned. 

The  transmission  of  stored  power  in  the 
shape  of  fuel  is  a parallel  case.  We  load  the 
coal  at  the  pit’s  mouth  into  waggons,  and 
haul  them  by  means  of  locomotive  engines  to 
the  places  where  the  power  is  wanted.  Part 
of  the  coal  is  consumed  on  the  outward  and 
homeward  journey  of  the  train,  leaving  the 
rest  for  the  production  of  live  power  at  the 
mill.  If  this  amounts  to  90  tons  out  of  every 
100  tons  put  on  the  train  at  the  pit’s  mouth, 
we  have  again  an  efficiency  of  transmission  of 
90  per  cent. 

I have  already  mentioned  that  the  exact  dis- 
tance to  which  we  can  carry  power  by  either  of  the 
three  agents  here  mentioned  (namely,  batteries, 
corn,  and  coal),  depends  very  much  on  the  kind 
of  road  over  which  the  transmission  takes 
place.  We  might  assume  an  almost  infinite 
variety  of  cases,  but,  as  our  object  is  to  obtain 
a rough  general  comparison  of  the  different 
systems  rather  than  exact  figures  for  any  one 
of  them,  I have  assumed  merely  three  kinds 
of  roads,  namely,  a common  carriage  road,  a 
tramway,  and  railway,  and  have  calculated 
the  distance  to  which  power  can  be  trans- 
mitted in  each  case  with  a loss  of  10  per  cent. 
The  results  of  these  calculations  are  given  in 
the  following  Table.  The  speed  of  trans- 
mission has  been  assumed  at  four,  six,  and 
twenty  miles  for  road,  tram,  and  rail  re- 
spectively, when  coal  or  batteries  are  the 
transmitting  agents  ; and  at  four  miles  on  all 
kinds  of  road  when  corn  is  the  transmitting 
agent.  In  all  cases  I have  assumed  that  the 
road  is  the  best  of  its  kind,  perfectly  free 
from  gradients  or  curves,  and  that  the  traffic 
can  be  be  worked  at  the  speeds  mentioned 
without  interruption.  In  reality,  these  con- 
ditions will  of  course  not  all  be  fulfilled  ; we 
have  to  make  allowances  for  waste  of  power 
on  gradients,  curves,  bad  places  in  the  road, 
for  running  at  variable  speed,  and  for  stopping 
and  starting.The  distances  given  in  the  Table  are 
therefore  throughout  too  large,  but  as  our  pur- 
pose is  merely  the  comparison  of  the  different 
systems,  we  may  take  the  figures  in  the  Table 
as  a rough  indication  of  the  merits  of  each. 


Transmission  of  Stored  Power. 


Source  of  Power. 

Distance  in  miles  attainable  with 
90  per  cent,  efficiency  of  trans- 
mission over — 

Road. 

Tram. 

Rail. 

Coal  and  Steam  Engine 

115 

270 

1,300 

Com  and  Horse  

52 

170 

440 

Storage  Battery  and  ) 
Electromotor  . . . . j 

4 

IO 

26 

You  will  see,  from  this  Table,  that  as  regards 
efficiency,  the  electric  transmission  of  stored 
power  cannot  compete  with  the  other  two 
methods.  A horse  and  cart  carrying  corn 
over  an  ordinary  carriage  road  works  with 
twice  the  efficiency  of  the  electric  locomotive 
taking  batteries  over  a railway.  The  discre- 
pancy is  still  greater  if  we  compare  the 
electric  locomotive  hauling  batteries  with  the 
steam  locomotive  hauling  coal.  The  latter 
can  transmit  power  over  a distance  fifty 
times  that  over  which  the  former  can  transmit 
power  with  an  equal  efficiency.  On  a tram 
line  the  distance  over  which  we  can  transmit 
power  with  an  efficiency  of  90  per  cent,  is, 
according  to  the  Table,  10  miles,  that  is  to 
say,  if  the  whole  load  of  the  car  is  composed 
of  batteries,  we  can  run  it  10  miles  out  and  10 
miles  home  at  an  expenditure  of  10  per  cent, 
of  the  total  charge  of  the  batteries.  Now  let 
us  see  how  this  compares  with  the  storage 
cars  in  use  on  passenger  tram  lines.  The 
total  weight  of  a full-sized  car  is  about  10  tons, 
made  up  somewhat  as  follows  -Car  and  pro- 
pelling gear,  4 tons ; batteries,  2\  tons ; 
passengers,  3^  tons.  If  the  3^  tons  repre- 
sented by  the  passengers  were  utilised  for 
additional  storage  cells,  the  car  could  run 
20  miles  with  the  loss  of  10  per  cent,  of  its 
charge  ; or  it  could  run  200  miles  if  losing  the 
whole  of  its  charge.  As  there  are,  however, 
only  2\  tons  of  batteries  instead  of  6 tons,  it 
can  only  run  86  miles.  This  is  according  to 
the  Table,  and  more  than  attainable  in  prac- 
tice, for  the  reasons  already  stated.  Experience 
has  shown  that  storage  cars  can  only  run  from 
30  to  60  miles  with  one  set  of  batteries,  or 
half  the  distance  stated  in  the  Table.  If  we 
apply  the  same  reduction  to  all  the  methods 
of  transmission,  we  find  that  the  distances  to 
which  power  can  be  carried  electrically  in  the 
stored  form,  with  an  efficiency  of  90  per  cent., 
are  2,  5,  and  18  miles  over  a carriage  road, 
tramway,  and  railway  respectively. 

The  efficiency  of  transmission  is,  however, 
not  the  only  or  even  the  most  important  con- 
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sideration  in  the  problem  of  transmitting 
power  to  a distance.  The  owner  of  a trans- 
mission plant  cares  nothing  for  any  theoretical 
perfection  in  the  way  of  high  efficiency.  All 
he  cares  for  is  the  cost  at  which  the  power  is 
delivered  to  him.  All  other  things  being 
equal,  high  efficiency  will  naturally  reduce 
this  cost,  and  in  so  far  is  an  advantage,  but 
in  practice  all  other  things  are  not  equal,  and 
to  aim  at  high  efficiency  regardless  of  other 
considerations  is  the  reverse  of  good  engineer- 
ing. It  is  no  doubt  gratifying  to  the  engineer 
if  he  can  point  to  a transmission  plant  de- 
signed by  him  to  give  some  extraordinarily 
high  efficiency,  but  if  this  result  has  been 
obtained  by  means  of  an  exorbitant  capital 
outlay  and  excessive  working  expenses,  it  will 
not  be  equally  gratifying  to  his  employer,  the 
owner  of  the  installation,  who  has  to  pay  for 
its  erection  and  working.  It  therefore  becomes 
the  duty  of  the  engineer  so  to  plan  the  installa- 
tion that  the  cost  of  the  power  delivered  shall 
be  a minimum  under  any  given  circumstances. 

We  have  seen  that,  as  judged  by  the  effi- 
ciency standard  alone,  electric  transmission 
of  power  in  the  stored  form  is  hopelessly 
behind  the  other  two  methods  which  we  com- 
pared with  it.  Let  us  now  see  whether  this 
is  or  is  not  the  case  if  we  judge  the  system  by 
the  more  practical  and,  indeed,  the  only  re- 
liable test  of  cost.  It  is  of  course  understood 
that  in  estimating  the  annual  cost  at  so  many 
pounds  per  horse-power  delivered,  we  take 
into  account  not  only  the  cost  of  coal  burnt 
throughout  the  year,  if  we  obtain  the  power  by 
steam,  or  the  rent  for  water,  if  we  use  a 
turbine,  but  also  all  other  expenses  which  may 
properly  be  charged  to  the  power  account, 
such  as  wages  for  the  attendants,  petty  stores, 
interest,  repairs,  and  depreciation  of  plant. 
Estimated  in  this  way,  the  cost  of  water  power 
will  be  found  to  vary  between  £2  and  £8  per 
annum,  the  exact  figure  depending,  of  course, 
on  the  total  amount  of  power  available,  the 
quantity  of  water,  its  fall  and  local  conditions, 
which  must  largely  influence  the  cost  of  the 
hydraulic  works.  The  cases  where  water- 
power can  be  had  at  so  low  a price  as  £2  a 
year  are  exceptional  ; on  the  other  hand,  if  we 
have  to  pay  as  much  as  £8  a year  for  water- 
power, it  will  seldom  be  worth  while  to  trans- 
mit it  electrically,  or  in  any  other  way  ; and  I 
shall,  therefore,  assume  £3  and  £6  as  the 
limits  of  cost  for  water-power  intended  for 
electric  transmission.  The  cost  of  steam- 
power,  if  produced  by  large  economical 
engines,  is  generally  taken  at  £10  per  year; 


if  produced  by  small,  and  therefore  less 
economical  engines,  it  may  rise  to  £20,  and 
even  ^40  per  year.  I shall  further  assume 
that  in  all  cases  the  power  is  required  for 
3,000  hours  during  the  year,  that  is,  300  work- 
days of  10  hours.  At  the  outset,  it  is  clear 
that  if  we  wish  to  transmit  large  parcels  of 
power — say  100  horse-power  and  upwards — by 
storage  batteries,  we  must  be  able  to  deliver 
the  power  at  a cost  not  exceeding  ^ioa  year ; 
for  were  the  cost  higher,  it  would  obviously 
pay  better  to  establish  a local  steam-engine. 
I have  already  mentioned  that  a system  of 
battery  transmission  can  be  made  to  yield  56 
per  cent,  efficiency,  if  we  allow  10  per  cent, 
for  the  transmission  itself.  To  deliver  100 
horse  -power  we  must,  therefore,  charge  with 
178  horse-power  during  a time  equal  to  that 
during  which  the  power  is  required.  If,  there- 
fore, at  the  generating  station  the  annual 
horse -power  costs  £3,  the  charge  for  power 
alone  will  be  £3  6s.  at  the  receiving  station. 
To  this  must  be  added  the  cost  of  labour  and 
the  interest  and  depreciation  of  plant,  which, 
in  this  case,  consists  of  the  generating  dynamo, 
motor,  batteries,  and  line  of  transmission,  with 
its  equipment  of  locomotives  and  waggons. 
The  small  storage  cells,  as  now  made,  for 
lighting  and  power  purposes,  cost  about  ^40 
per  horse-power;  but  let  us  assume  that  the 
larger  cells,  such  as  we  would  require,  could 
be  had  for  ^30  per  horse-power,  then  a battery 
to  work  a 100  horse-power  motor  would  cost 
•£3>33°-  In  order  to  economise  carriage,  and 
to  reduce  the  wear  and  tear  of  cells,  it  would 
be  advantageous  to  have  two  batteries,  one 
being  charged  while  the  other  is  at  work.  We 
have  thus  an  initial  outlay  of  £6,660  for  batteries 
alone.  The  interest  and  depreciation  on  these 
will  certainly  not  be  less  than  15  per  cent.,  or 
;£io  per  horse-power.  Add  to  this,  the  cost  of 
power  at  the  generating  station,  that  of  labour 
and  interest  and  depreciation  on  the  electric 
machinery  and  the  line,  and  you  will  see  that 
it  is  quite  impossible  to  compete  with  battery 
transmission  against  a local  steam-engine,  if 
the  power  produced  by  the  latter  costs  £ 10  per 
annum.  But  how  does  the  case  stand,  if  the 
amount  of  power  required  is  so  small  that  it 
cannot  be  produced  at  this  low  figure.  If  we 
want  only  5 horse-power,  and  if  we  produce  it 
by  a local  steam  or  gas-engine,  we  shall  have 
to  pay  for  each  horse-power  £20  to  ^40  per 
annum.  Will  it,  in  this  case,  pay  to  transmit, 
by  means  of  batteries,  the  power  produced  by 
a large  and  economical  steam-engine  at  some 
central  station  ? If  we  have  to  build  a tram- 
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way  or  railway  for  this  purpose  specially,  it 
will  certainly  not  pay  ; but  let  us  assume  that 
a tramway  already  exists,  and.  let  us  investi- 
gate whether  the  company,  which  we  suppose 
is  working  the  line  by  storage  cars,  could,  afford 
to  sell  to  a customer  on  the  line  power  at  a 
cheaper  rate  than  he  could  produce  by  a local 
engine.  Let  us  assume,  by  way  of  example, 
that  the  customer  requires  5 horse-power  for 
10  hours  daily.  The  battery  to  work  a 5 horse- 
power motor  will  weigh  about  tons,  and 
cost  £170,  The  charging  dynamo,  motor,  and 
regulating  gear  will  cost  about  ^150,  so  that 
the  whole  capital  outlay,  if  we  provide  two 
batteries,  will  amount  to  ^490. 

Now  let  us  see  how  such  a system  of  trans- 
mission will  have  to  be  worked,  and  what  the 
working  expenses  will  be.  I take,  by  way  of 
.example,  five  miles  as  the  distance  between 
the  generating  station,  which  may  be  the  tram- 
way depbt  or  a central  electric-light  station 
on  the  line  of  tramway,  and  the  delivery  station. 
At  either  terminus  we  must  have  mechanical 
appliances  for  loading  and  unloading  the  bat- 
teries from  the  car,  such  as  are  generally  used 
in  connection  with  storage  cars.  Early  in  the 
morning  a charged  battery  is  put  on  the  car, 
and  run  out  to  the  delivery  station,  where  it  is 
unloaded  and  connected  to  the  motor.  The 
other  battery,  which  has  served  during  the 
previous  day,  is  loaded  on  the  car  and  taken 
back  to  the  depot  to  be  charged  up  again.  In 
this  manner  the  car  need  only  make  one  journey 
out  and  one  journey  home  daily.  As  its  speed 
may  be  very  moderate,  say  from  three  to  four 
miles  an  hour,  the  cost  of  running  this  car  will 
be  much  less  than  that  of  a passenger  car, 
which  must  stop  and  start  every  few  minutes, 
and  run  at  a higher  speed.  I take  3d.  per  car 
mile  as  the  cost  of  haulage,  imcluding  the  use 
of  plant,  and  I further  allow  25.  a da}7  for 
labour  in  loading  and  unloading  the  batteries. 
The  account  of  working  expenses  will  now 
stand  somewhat  as  follows  : — 


Power  at  generating  station  at ^10,  allow-  £ s ■ d- 

ing  65  per  cent,  total  efficiency*' 77  o o 

Haulage  37  10  o 

Labour , , , 30  o o 

15  per  cent,  interest  and  depreciation  on 

batteries  (^340) 51  o o 

10  per  cent,  interest  and  depreciation  on 
electric  machinery  (£15°) 15  o o 


Total  annual  cost. .. . ^210  10  o 


* In  this  case,  the  efficiency  is  the  ratio  of  the  power 
supplied  to  the  charging  dynamo  to  that  obtained  from  the 
motor,  and  does  not  include  power  spent  in  transmission, 
being  charged  for  in  the  account  at  3d.  per  car-mile. 


This  works  out  at  ^42  2s.  per  annum  per 
horse-power  delivered,  and  is  therefore  quite  as 
high,  if  not  higher,  than  the  cost  of  power 
obtained  by  a small  and  uneconomical  local 
engine.  On  the  score  of  economy  there  is 
consequently  no  advantage  in  transmitting 
power  by  storage  batteries  in  the  present  case, 
where  the  distance  of  transmission  is  five 
miles.  Had  the  distance  been  less,  the  work- 
ing expenses  would  also  have  come  out  smaller, 
but  not  by  any  considerable  amount.  The 
only  item  in  which  we  could  save  is  cost  of 
haulage,  and  if  we  neglect  this  altogether  we 
have  still  to  pay  ^34  12s.  per  annual  horse- 
power delivered.  Battery  transmission  can 
therefore  not  compete  against  power  produced 
by  a local  engine,  even  if  the  latter  be  of  the 
rather  uneconomical  type  which  users  of  small 
power  still  tolerate.  But  how  stands  the  case 
if  for  some  local  reason  the  employment  of  a 
heat-engine  of  any  kind  is  precluded  ? We 
have  then  the  choice  between  electric  trans- 
mission by  means  of  batteries,  and  directly  by 
means  of  a pair  of  wires.  Which  will  be  the 
more  economical  ? As  the  dynamo  and  motor, 
except,  perhaps,  in  the  matter  of  voltage, 
will  be  the  same  in  either  case,  the  answer  to 
this  question  turns  upon  the  comparison  of  the 
batteries  and  line  of  wires.  The  first  question 
to  consider  is  whether  our  wires  may  in  the 
case  of  direct  transmission  be  carried  over- 
head on  poles  and  insulators,  or  must  be  put 
underground.  If  the  former  be  the  case,  the 
line  need  not  cost  more  than  ^130  per  mile; 
and  I may  at  once  mention  that  from  the  ex- 
perience gained  with  various  power  trans- 
missions, which  I hope  to  bring  before  you, 
this  item  can  be  estimated  with  a fair  degree 
of  accuracy.  As  I shall  have  to  deal  more  in 
detail  with  the  cost  and  construction  of  live 
power  transmission  plants  later  on,  I shall  not 
enter  into  details  at  present,  and  must  ask  you 
to  take  my  statements  as  to  cost  of  line  and 
cost  of  power  transmitted  as  correct,  though 
I do  not  now  show  how  the  account  is 
made  up.  As  regards  transmission  by  wires 
placed  underground  there  is,  as  far  as  I 
know,  no  example  of  such  an  installation,  and 
we  can  therefore  not  verify  our  estimate  by  re- 
ference to  work  actually  executed,  as  we  can 
in  the  case  of  overhead  transmission.  We  are 
thus  forced  to  calculate  the  cost  of  the  line 
according  to  the  data  obtainable  for  electric 
light  mains,  and  I take  for  this  purpose  an 
estimate  made  by  Mr.  Crompton  in  his  paper 
on  “Central  Station  Lighting,”  read  before 
the  Institution  of  Electrical  Engineers,  on  the 
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12th  of  April,  1888.  In  this  paper  Mr.  Cromp- 
ton gave  Tables  for  the  cost  of  underground 
mains  of  various  types  and  sizes,  and  by 
reference  to  his  tables  I find  that  a main  of 
the  section  required  for  the  transmission  of 
5 horse-power,  and  insulated  so  as  to  safely 
bear  a pressure  of  1,000  volts,  would  cost  about 
^670  per  mile.  We  have  now  all  the  necessary 
particulars  for  making  a comparison  of  the 
cost  of  battery  transmission  and  direct  trans- 
mission, the  latter  by  both  overhead  and 
underground  wires.  The  following  Table  gives 
the  result.  The  cost  includes  the  charge  for 
power  at  the  generating  station  (taken  at  ^10 
per  annual  horse-power),  and  interest  and  de- 
preciation on  the  plant,  which  is  taken  at  15 
per  cent,  for  the  batteries,  and  10  per  cent,  for 
the  line  and  electrical  machinery. 


Transmission  Plant  for  5 Horse-power. 


Distance  of 
Trans- 

Annual Cost  ] 

jer  horse  power  delivered,  if  the 
Transmission  is 

mission  in 

By  Batteries. 

Direct. 

miles. 

Overhead. 

Underground. 

1 

£ 
36- 1 

£ 

228 

£ 

336 

2 

37‘6 

25-6 

47'2 

3 

39' 1 

28 

60 

4 

40*6 

306 

74 

J | 

42- r 

33 

87 

We  see  from  this  Table  that  if  there  is  no 
objection  to  an  overhead  line,  the  electric  trans- 
mission of  stored  power  by  means  of  batteries 
cannot  compete  against  the  direct  transmission 
of  live  power  by  means  of  a pair  of  wires,  even 
if  the  distance  is  considerable.  But  in  towns 
we  cannot  have,  or  at  least  we  ought  not  to 
tolerate,  overhead  lines,  and  if  we  work  with 
an  underground  line  we  find  that,  for  distances 
exceeding  one  mile,  the  battery  is  a more 
economical  transmitting  agent  than  the  wire. 
Here  we  have  at  last  found  a case  where  it  will 
be  advantageous  to  transmit  power  by  means 
of  storage  batteries,  but  there  are  so  many 
conditions  attached  to  the  case  that  the  field 
of  application  of  such  a system  must  neces- 
sarily remain  very  limited.  First,  the  power 
must  be  required,  so  to  say,  in  small  parcels  ; 
secondly,  there  must  be  a tram  line  handy, 
and  the  customer  must  have  facilities  for 
loading  and  unloading  the  batteries  and 
accommodating  them  on  his  premises  ; thirdly, 
there  must  be  a charging  station  on  the  line 
having  similar  facilities  ; fourthly,  the  use  of 
an  overhead  line  must  be  excluded ; fifthly, 


the  distance  must  exceed  one  mile ; and, 
finally,  there  must  be  some  reason  why  a local 
engine  cannot  be  used.  I need  hardly  point 
out  that  a system  of  transmission  fenced  in  by 
so  many  conditions  cannot  have  an)’’  commer- 
cial importance.  Thus  far,  the  result  of  our 
investigation  is  entirely  negative.  We  find 
that  transmission  of  power  by  means  of  storage 
batteries,  whether  the  power  transmitted  be 
large  or  small,  is  not  so  economical  as  other 
methods  of  transmission,  and  has,  therefore, 
110  commercial  value  for  all  cases  where  these 
other  methods  are  applicable.  If  I have, 
nevertheless,  devoted  some  part  of  this  lecture 
to  the  subject  of  battery  transmission,  it  was 
because  the  idea  of  distributing  power,  so  to 
speak,  bottled  up  in  batteries,  seems  to  have  a 
fatal  charm  for  many  inventors.  It  is  an  old 
idea,  but  is  always  coming  up  again,  and  for 
this  reason  I thought  it  advisable  to  go  a little 
into  figures  and  show  you  how  the  case  really 
stands.  It  might  perhaps  be  objected  that  as 
no  distribution  of  stored  power  by  means  of 
ambulant  batteries  has  as  yet  been  practically 
introduced,  it  is  premature  to  give  an  opinion 
as  to  the  possibilities  of  such  a system.  The 
idea  of  battery  distribution  of  power  is,  as  a 
matter  of  fact,  entertained  not  only  by  amateur 
electricians,  but  also  by  practical  engineers. 
As  an  example  of  this  fact,  I may  quote  a 
passage  in  a report  written  about  two  years 
ago  by  Mr.  J.  F.  Fanning.  This  gentleman, 
reporting  to  the  Cataract  Construction  Com- 
pany on  the  question  of  utilising  the  power  of 
Niagara  Falls,  says:  “Power  and  lighting 
currents  may  be  electrically  transmitted  to 
neighbouring  cities,  and  possibly  storage 
batteries  may  be  electrically  charged  and  re- 
charged, and  many  times  forwarded  for  use  in 
surrounding  cities.”  When  writing  this,  Mr. 
Fanning  had,  of  course,  in  view  cheap  water- 
power, and  probably  canal  transportation.  If, 
at  the  same  time,  batteries  could  be  made 
cheaper,  lighter,  and  more  durable  than  they 
actually  are  at  present,  then,  but  not  until 
then,  will  they  become  commercially  possible 
as  transmitting  agents  in  competition  with 
other  systems  of  power  transmission.  Taking 
batteries  as  we  find  them  at  present,  their  use 
as  agents  in  the  transmission  of  power  is  only 
justifiable  in  cases  where  the  direct  transmis- 
sion by  means  of  conductors  cannot  be 
employed ; and  this  brings  me  to  the  con- 
sideration of  the  only  case  of  the  electric 
transmission  of  stored  power  which,  as  yet, 
has  attained  to  practical  importance — namely, 
the  use  of  batteries  for  locomotive  purposes. 
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Although  electric  tram-cars  come  strictly 
speaking  within  the  title  of  my  lecture?,  I do 
not  propose  to  consider  them  at  any  length, 
the  reason  being  that  this  branch  of  power 
transmission  alone,  if  treated  in  detail,  would 
absorb  all  the  time  at  my  disposal.  I shall, 
therefore,  content  myself  in  taking  up  the  sub- 
ject only  so  far  as  is  necessary  to  show  in  a 
general  way  what  is  the  present  practice  in 
this  branch  of  power  transmission. 

We  have  in  this  country  two  very  good  ex- 
amples of  battery  tram-cars,  the  one  being  the 
cars  now  running  in  Birmingham,  and  the 


other  the  cars  on  the  Barking- road  line  in  the 
North  of  London.  Of  the  former  I have  not 
been  able  to  obtain  much  information,  but  of 
the  latter  I have  by  the  kindness  of  Mr. 
Thomas  Frazer,  who  superintended  the  erection 
and  working  of  the  plant,  been  able  to  obtain 
all  the  information  required  for  my  purpose.  I 
am  also  indebted  to  Mr.  Reckenzaun  for 
information  regarding  his  cars,  which  are 
in  use  at  Philadelphia.  The  following 
Table  gives  the  principal  data  of  these 
cars  conveniently  arranged  for  comparison  and 
reference  : — ■ 


Storage-Battery  Tram-cars. 


Birming- 

ham. 

Barking- 

road. 

Philadelphia. 

Small  car. 

Large  car. 

Weight  of  car  (in  tons)  

— 

3*275 

2*500 

3-620 

,,  ,,  motors  and  gear  (in  tons)  

— 

1-360 

•980 

I -140 

,,  ,,  batteries  (in  tons) 

2850 

2-400 

1-770 

2 450 

,,  ,,  passengers  (in  tons) 

3'3°° 

3-600 

2-230 

3-600 

Total  rolling  weight  (in  tons) 

10  50 

10-63 

OO 

io-8i 

Per-centage  of  paying  load 

315 

34 

30 

33*2 

Number  of  cells  

96 

96 

84 

1 16 

Maximum  current 

— 

70 

70 

80 

Maximum  energy  at  battery  terminals  (electrical  horse  power)  

— 

19 

H 

23 

Average  energy  at  „ „ „ „ ) 

— 

6 

4-8 

5*4 

Maximum  energy  per  10  tons  of  rolling  weight  (electrical  horse- power) 

— 

17-8 

187 

21*3 

Average  „ „ „ „ „ „ 

— 

5*65 

6-42 

4*95 

Taking  the  averages  of  the  last  two  lines  in 
the  Table,  we  find  that  for  a car  representing 
a total  rolling  weight  of  ten  tons,  we  require  a 
battery  capable  of  giving  a maximum  output 
at  its  terminals  of  19  electrical  horse-power, 
and  a mean  output  of  5-6  electrical  horse- 
power. It  must,  however,  be  noted  that  the 
latter  figure  applies  to  the  time  the  car  is 
actually  in  motion,  and  does  not  include  the 
power  wasted  in  starting.  Mr.  Fraser  has 
made  very  careful  observations  of  the  power 
flowing  out  of  the  batteries  during  the  whole 
of  the  time  the  car  is  in  service,  and  found 
that  the  integrated  power  divided  by  time 
come  to  7-33  electrical  horse -power  ; that  is  to 
say,  a motor  taking  from  the  batteries  all  day 
long  7*33  electrical  horse-power,  will  take  from 
the  batteries  the  same  amount  of  power  that  is 
actually  taken  under  the  intermittent  work 
going  on  in  the  running  of  a tram-car.  Of  the 
7-33  electrical  horse-power,  a good  motor  will 
yield  about  brake  horse-power.  Taking 


the  efficiency  of  the  batteries  at  60  per  cent.,  a 
figure  by  no  means  too  low  when  we  consider 
the  very  irregular  nature  of  the  work  done  by 
these  batteries  when  in  service,  we  find  that 
the  electrical  horse-power  of  the  charging 
dynamos  required  per  car  is  about  12  electrical 
horse-power.  The  ratio  between  the  indicated 
power  of  the  engine  and  the  output  of  the 
charging  dynamo  may  be  taken  at  80  per 
cent.,  so  that  we  shall  have  to  provide  engine - 
power  at  the  rate  of  15  indicated  horse -power 
for  every  car,  provided  the  engines  are  worked 
for  the  same  number  of  hours  that  the  cars  are 
in  service.  If  the  engines  are  worked  for  a 
longer  time,  say  by  night  as  well  as  by  day, 
a corresponding  reduction  in  the  total  indicated 
power  of  the  station  can  of  course  be  made. 

Returning  now  to  the  subject  of  the  cost  at 
which  stored-power  can  be  retailed  by  electric 
transmission  to  small  consumers,  let  us  briefly 
glance  at  the  rival  system,  namely,  the  dis- 
tribution of  small  parcels  of  live  power  from  a 
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central  electric  light  station.  One  hears  it 
often  stated  that  the  supply  of  power,  and  not 
that  of  light,  must  become  the  chief  business 
of  such  stations.  The  argument  in  support  of 
this  view  is  somewhat  as  follows  The  demand 
for  light  is  very  uneven,  being  less  than  a 
tenth  of  the  capacity  of  the  station  for  many 
hours  during  the  day,  and  rising  very  rapidly 
towards  evening.  The  period  of  large  demand 
comprises  only  a few  hours,  and  during  that 
time  the  engines  work  with  great  economy. 
During  the  remainder  of  the  day  the  economy 
is  less  ; and,  in  fact,  the  greater  portion  of  the 
coal  bill,  cost  of  attendance,  and  interest  on 
the  capital  outlay  is  chargeable  to  light 
running.  If,  therefore,  by  the  sale  of  power, 
we  could  keep  the  central  station  plant 
economically  working  during  the  whole  of  the 
day,  the  increase  in  the  working  expenses 
would  be  slight,  but  the  increase  of  revenue 
would  be  very  considerable.  This  argument 
is  perfectly  sound,  but  it  has  the  rather  serious 
defect  that  it  will  not  convince  the  very  people 
from  whom  this  large  increase  of  revenue  is  to 
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be  obtained  ; for,  let  us  see  what  it  means  to  the 
user  of  power.  As  you  know,  electric  current 
is  supplied  from  central  stations,  at  a charge 
varying  from  4^d.  to  8d.,  and  even  is.  per 
Board  of  Trade  unit.  The  usual  charge  in 
London  is  about  7d.  Now,  suppose  a small 
manufacturer,  requiring  only  a few  horse-power, 
determines  to  discard  his  small  steam  or  gas- 
engine,  and  put  up  an  electromoter,  to  be 
worked  by  current  from  a central  station,  what 
will  the  power  cost  him  ? This,  of  course, 
depends  on  the  time — that  is,  the  number  of 
hours  in  the  year  during  which  he  requires 
power.  If  he  has  a small  factory,  in  which 
work  is  steadily  going  on  day  by  day,  you  may 
estimate  that  the  power  will  be  required  during 
3,000  hours  per  annum.  It  is  now  very  easy  to 
calculate  the  annual  cost  of  each  brake  horse- 
power. Allowing^!  10s.  per  horse-power  for 
depreciation  and  interest  on  themotor,  and  £1 
for  petty  stores,  we  find  that, at  7d.  per  unit,  the 
annual  horse-power  comes  to^75.  Withcurrent 
at  a different  price,  the  cost  of  power  will  be 
accordingly  altered,  as  shown  in  the  Table  : — 


Power  Derived  from 
Cost  of  Board  of  Trade  ) d.  d. 

a Central  Station. 
d.  d.  d. 

d. 

d. 

d. 

unit j 

1 

2 

3 

4 

5 

6 

7 

8 

Cost  of  annual  brake  horse-  ) 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

power  for  3,000  hours  . . ) 

12-9 

233 

33*5 

43*9 

54*2 

64-5 

75 

85*4 

It  is  clear,  from  this  Table,  that  the  small 
user  of  power  will  only  use  an  electromotor  if 
he  can  get  current  at  about  3d.  per  unit,  and, 
unless  electric  light  companies  can  supply  at 
this  price  (which  at  the  present  time  does  not 
seem  likely)  there  is  no  prospect  of  supplying 
electric  power  to  small  factories  wanting  the 
power  continuously.  Another  disadvantage  is 
that  the  demand  for  power  must,  in  winter  at 
any  rate,  overlap  the  demand  for  light,  thus 
requiring  the  erection  of  additional  plant.  If, 
however,  the  power  is  only  required  intermit- 
tently, then  the  electromotor  is  by  far  the 
cheapest  instrument  for  producing  it,  not  only 
as  regards  first  cost,  but  also  as  regards 
working  expenses.  There  are  many  small 
trades  in  which  power  is  wanted  only  for  a few 
hours  during  the  day.  If,  for  instance,  the 
actual  running  time  of  a lathe  is  two  hours 
daily,  then  the  cost  of  the  annual  horse- 
power, with  current  at  7d.  would  only  be  ^15, 
a figure  which  cannot  be  touched  by  either 
steam  or  gas.  There  is  the  further  advantage 
of  having  the  power  always  ready.  There  is 
no  need  to  get  up  steam,  look  to  the  feed 
pump,  open  cylinder  cocks,  turn  the  engine 
over  the  centre,  and  generally  do  the  dozen 


I little  things  which  are  required  in  starting  an 
engine.  With  a motor  all  that  is  required  is 
to  turn  on  the  switch  when  the  power  is  wanted 
and  to  turn  it  off  again  when  the  job  is  done. 
For  domestic  purposes  again,  nothing  could 
be  more  handy  and  economical  than  electric 
power  supplied  from  a central  station.  I have 
here  a collection  of  appliances,  for  the  loan  of 
which  I have  to  thank  the  Keys  Electric  Com- 
pany, and  I can  show  you  how  easy  and  con- 
venient it  is  to  apply  electric  power  to  small 
domestic  machinery. 

I have  in  the  present  lecture  dealt  with 
what  may  be  termed  general  questions  of 
engineering  policy  rather  than  with  technical 
details,  and  I am  afraid  you  will  have  found 
the  financial  parts  of  the  lecture  rather  a dry 
subject.  The  question  of  cost  is  however  of 
the  utmost  importance  in  engineering  work, 
and  it  was  therefore  necessary  to  give  it  some 
consideration.  In  the  remaining  two  lectures 
I shall  be  able  to  turn  to  the  more  interesting 
parts  of  our  subject,  and  bring  before  you 
some  of  the  scientific  principles  and  tech- 
nical details  relating  to  the  electric  trans- 
mission of  live  power  over  long  and  short 
distances. 
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Miscellaneous. 

— — 

PHOENICIAN  COMMERCE . 

The  following  memorandum,  by  Sir  George  Bird- 
wood,  on  the  myth  of  the  second  birth  of  Dionysus, 
as  connected  with  the  development  of  Phoenician 
commerce  and  the  country  of  the  cinnamon  tree,  is 
taken  from  Louis  Dyer’s  Studies  of  the  Gods  in 
Greece , 1891  Herodotus  (iii.  hi)  says,  “Some 
relate  that  it  [ fivud/j-ufMov ] comes  from  the  country  in 
which  Dionysus  was  brought  up  ; ” and  (iii.  97),  “ The 
^Ethiopians  bordering  upon  Egypt  ....  and  who 
dwelt  about  the  sacred  city  of  Nysa,  have  festivals  in 
honour  of  Dionysus  ; ” and  again  (ii.  46)  he  says, 
“But  Dionysus  was  no  sooner  born  than  he  was 
sewn  up  in  the  thigh  of  Zeus,  and  carried  off  to 
Nysa,  above  Egypt,  in  ^Ethiopia.”  Now  there  are 
several  Nysas.  Herodotus  meant  Nysa  in  Ethiopia, 
that  is,  the  Troyloditic  country  beyond  the  Soudan  ; 
for  the  Soumali  country  is  the  cinnamon  country. 
On  the  other  hand,  the  story  of  Dionysus,  “ the 
Assyrian  stranger,”  is,  inter  alia , a myth  of  the 
development  of  Pheenician  commerce,  of  which  wine 
was  everywhere  throughout  the  eastern  Mediterranean 
(Levant)  the  staple  ; and  the  Greek  myths,  associating 
the  wine  god  with  Mount  Meroe,  in  ZEthopia, 
probably  arose  from  the  fact  that,  in  the  original 
Phoenician  myth,  he  was  not  a “ child  of  the  womb,” 
but  “of  the  thigh”  ( fj.r]p6s ).  That  is  to  say,  these 
myths  probably  arose  at  the  time  when  kinship 
among  men  had  ceased  to  be  traced  through  their 
mothers,  and  had  already  begun  to  be  traced  through 
their  fathers.  Similarly,  the  association  of  the  wine 
god  with  “ Nysa  above  Egypt”  was  presumably  due 
to  there  having  been  a Nysa  near  Meroe,  and  to  his 
Greek  name  being  A iduvaos,  this  Greek  form  of  his 
name  being  probably  a folk  corruption  of  his  Phoe- 
nician name,  which  would  almost  certainly  end  in 
nisi  “ man.”  Of  course,  the  cult  of  the  vine  and  the 
manufacture  of  wine  did  not  arise  in  ^Ethiopia,  but 
on  the  slopes  of  the  Indo-Caucasus ; and  hence 
Mount  Meroe  [Meru]  and  the  Indo- Caucasian  Nysa 
have  been  identified  as  the  seats  of  the  education  of 
the  young  A Avvaos. 


Notes  on  Books. 

4. 

Colour  Measurement  and  Mixture.  — By 
Captain  W.  de  W.  Abney,  C.B.  London:  So- 
ciety for  Promoting  Christian  Knowledge,  1891. 
This  little  volume  forms  one  of  the  series  which 
the  Society  for  Promoting  Christian  Knowledge  are 
publishing  under  the  title  of  (fThe  Romance  of 
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Science.”  It  embodies  the  results  of  Captain 
Abney’s  recent  researches  in  the  subject  of  colour, 
and  includes  much  of  the  material  which  he  brought 
before  the  members  of  the  Society  of  Arts  in  the 
course  of  lectures  which  he  delivered  on  the  subject 
during  the  past  Session.  The  whole  subject  is  dealt 
with.  Early  in  the  volume  a description  is  given  of 
the  apparatus  devised  by  Captain  Abney  and  General 
Resting  for  selecting  from  the  spectrum  any  portions 
required,  and  combining  the  selected  portions  in  one 
colour  patch  on  a screen,  so  that  by  their  combina- 
tion, together  with  the  addition  of  varying  amounts 
of  unaltered  white  light,  any  possible  tint  can  be 
produced.  The  whole  book  may  be  said  to  be 
founded  on  the  results  which  have  followed  from 
investigations  conducted  by  means  of  this  apparatus, 
and  the  subject  is  certainly  carried  much  futther  on 
than  in  any  elementary  book — it  might  almost  be 
said  in  any  book — on  the  subject. 


London  : illustrated  by  twenty  bird’s-eye  views  of 
the  principal  streets  originally  compiled  by  the  late 
Herbert  Fry,  revised  and  enlarged  and  brought  up 
to  date.  London  : W.  H.  Allen  and  Co.  1891. 
This  useful  guide  to  the  London  of  to-day  is  in  the 
eleventh  year  of  its  publication.  It  contains  a large 
amount  of  information,  and  the  bird’s-eye  views 
specially  referred  to  in  the  title  give  a distinctive 
character  to  the  work. 


General  Notes. 

* __ 

Olive  Oil  in  Spain.— The  Board  of  Trade 
Jotu'nal  contains  the  following  information,  taken 
from  the  Gazeta  Mercantile  respecting  the  produc- 
tion of  oils  in  Spain  : — The  yield  each  year  amounts 
to  about  300,000,000  kilos,  of  oil,  of  which  nearly 
half,  or  147,600,000  kilos,  represents  the  production 
of  the  provinces  of  Andalusia,  Cordova,  Seville,  and 
Jaen.  Of  the  49  Spanish  provinces,  including  the  ad- 
jacent islands,  only  1 7 do  not  cultivate  the  olive.  These 
are  Alava,  Burgos,  the  Canaries,  Corunna,  Guipuzcoa, 
Leon,  Lugo,  Orense,  Oviedo,  Palencia,  Pontevedra, 
Santander,  Segovia,  Soria,  Valladolid,  Vizcaya,  and 
Zamora.  Further,  14  provinces  produce  only  the 
oil  necessary  for  the  consumption  of  their  inhabitants. 
These  are  Alicante,  Almeria,  Avila,  the  Balearic 
Islands,  Barcelona,  Cadiz,  Cuenca,  Grenada,  Guada- 
lajara, Huesca,  Logrono,  Madrid,  Navarre,  and 
Salamanca.  The  latter  produces  the  least  oil, 
437,000  kilos.  The  province  of  Cordova  produces 
the  most,  55,200,000  kilos.  The  province  of  Seville 
produces  4,945,000  kilos.,  and  Jaen  3,588,000  kilos. 
There  are  consumed  about  138,000,000  kilos,  of  oil 
in  Spain  ; there  only  remains,  consequently,  an  excess 
of  162,000,000  kilos,  for  exportation.  The  latter 
goes  to  South  America,  the  Antilles,  England, 
France,  and  Portugal, 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


NOTICES. 

♦ 

FOTHERGILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  J20,  is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires 
in  Theatres  or  other  places  of  public  amuse- 
ment. 

In  cases  where  the  invention  is  in  actual 
use,  reference  should  be  made  to  places  where 
it  could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions,  sent  in  for 
competition. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

THE  ELECTRIC  TRANSMISSION  OF 
POWER. 

By  Gisbert  Kapp. 

Lecture  II. — Delivered  February  23,  1891. 

Fundamental  Principles. 

The  fundamental  principle  on  which  the 
electric  transmission  of  power  depends  is  that 


peculiar,  and,  I might  almost  say,  mysterious 
interaction  between  magnets  and  currents, 
which  we  comprise  under  the  name  electro- 
magnetic induction ; but  more  particularly 
two  special  cases  of  electromagnetic  induc- 
tion, the  one  discovered  by  Oersted  and  the 
other  by  Faraday.  Oersted  discovered  that, 
under  certain  conditions,  a compass  needle  is 
deflected  by  an  electric  current,  and  Faraday 
discovered  that  relative  motion  between  a 
magnet  and  a closed  conductor  will,  under 
certain  conditions,  produce  a current  of  short 
duration  in  the  conductor.  Oersted’s  effect 
is  a permanent  one ; the  needle  remains  de- 
flected as  long  as  the  current  flows.  Faraday’s 
effect  is  transient ; the  current  flows,  not  as 
long  as  the  magnet  is  present,  but  only  during 
the  time  that  it  takes  to  change  the  relative 
position  of  magnet  and  closed  conductor. 

It  is  clear  that,  in  Oersted’s  experiment,  the 
movement  of  the  needle  is  due  to  the  action  of 
a mechanical  force  between  the  magnet  and 
the  coil.  In  Faraday’s  experiment  the  tran- 
sient current  must  be  caused  by  a transient 
electromotive  force,  and  this,  in  its  turn,  is 
caused  by  the  relative  movement  between  the 
coil  and  magnet.  The  modern  method  of 
explaining  these  things  is  based  on  the  con- 
ception of  magnetic  lines  of  force,  and  the 
looping  of  these  lines  with  the  wire  coil 
through  which  the  current  flows.  The  whole 
subject  has  been  so  admirably  laid  before  this 
Society  in  the  Cantor  Lectures  on  the  Dynamo, 
which  Professor  S.  P.  Thompson  delivered 
here  in  1882,  that  I need  not  occupy  time  by 
going  over  the  same  ground  again,  but  may 
take  it  for  granted  that  you  are  familiar  with 
the  lines  of  force  theory.  In  modern  language 
we  may  therefore  explain  the  two  fundamental 
phenomena  somewhat  as  follows 

1,  The  looping  of  a current  with  magnetic 
lines  of  force  sets  up  a mechanical  force 
between  the  conductor  and  magnet  (or  its 
equivalent). 

2.  Relative  movement  between  a magnet 
(or  its  equivalent)  and  a wire  coil  sets  up  in 
the  latter  an  electromotive  force, 

It  follows  immediately  from  these  two 
propositions  that  looping  and  movement  com- 
bined will  require  the  expenditure  of  power, 
or  yield  power,  accordingly  as  the  movement 
is  opposed  to  or  in  the  direction  of  the 
mechanical  force  produced  by  the  looping. 
In  other  words,  that  we  can,  by  these  simple 
means,  convert  mechanical  into  electrical 
power,  or  electrical  into  mechanical  power. 
If  we  carry  out  both  processes  at  the  same 
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time,  that  is,  if  we  combine  Faraday’s  with 
Oersted’s  experiment,  we  require,  of  course,  a 
pair  of  wires  between  the  two  converting  in- 
struments. In  Faraday’s  experiment,  if  we 
thrust  the  steel  magnet  into  the  wire  coil,  we 
expend  mechanical  power,  which  is  converted 
into  the  electrical  power  represented  by  a 
current  flowing  under  a certain,  though  in 
this  case  very  small,  potential  difference. 
The  power  represented  by  this  current  is 
again  reconverted  in  Oersted’s  experiment  into 
mechanical  power,  which  is  used  to  produce 
the  deflection  of  the  magnet.  The  total 
amount  of  power  thus  transmitted  from  one 
place  to  another  is,  of  course,  exceedingly 
small,  but  the  same  principle,  applied  on  a 
larger  scale,  effects  the  transmission  of  many 
horse-powers,  and  it  will  be  my  task  to  show 
you  how  this  is  done  in  practice. 

Before  entering  upon  this  subject,  I must 
explain  an  expression  used,  in  stating  the 
fundamental  principles  on  which  the  electric 
transmission  of  power  is  based.  I said  that  we 
require  a coil  and  a magnet  “ or  its  equi- 
valent.” The  equivalent  of  a magnet  is,  as 
you  know,  a coil  through  which  a current 
flows,  and  the  experiments  ought  therefore  also 
to  succeed  if  instead  of  the  magnet  we  use 
such  a coil.  In  practical  work  we  use  neither 
a steel  magnet  nor  a coil  alone,  but  a com- 
bination of  a coil  with  an  iron  core  constituting 
what  is  known  as  an  electromagnet. 

You  know  that  according  to  our  modern 
conception  of  magnetic  fields,  there  emanates 
from  each  pole  of  a magnet  a certain  flow 
of  lines  of  force  ; and  when  we  thrust  a magnet 
into  a coil  we  cause  the  individual  wires  of 
the  coil  to  cut  through  the  lines  of  force.  The 
quicker  the  movement,  that  is  to  say,  the  more 
lines  of  force  are  cut  by  each  wire  in  unit 
time,  the  greater  is  the  E.M.F.  produced  ; and 
the  more  wires  are  contained  in  the  coil  the 
greater  is  the  E.M.F.  produced,  since  the 
E.M.F.  impulses  of  the  different  convolutions 
are  added.  It  is  also  easily  seen  by  experi- 
ment that  the  stronger  the  magnet  the  greater 
will  be  the  E.M.F. ; so  that  we  find  that  the 
E.M.F.  is  proportional  to  the  product  of 
strength  of  field,  speed  of  cutting,  and  length 
of  conductor.  Denoting  these  quantities  re- 
spectively by  //,  v,  and  /,  the  E.M.F.  produced 
is  in  C.G.S.  units  H v /,  and  remembering 
that  a hundred  million  C.G.S.  units  of  E.M.F. 
are  equivalent  to  one  volt,  we  have  the  E.M.F. 
in  volts  given  by  the  expression 

Volts  = Hylior*- 


In  this  formula  the  strength  of  field  is  given  in 
lines  per  square  centimetre  and  speed  and 
length  are  given  in  centimetres. 

The  mechanical  force  experienced  by  a con- 
ductor in  the  neighbourhood  of  a magnet  pole 
is,  according  to  our  modern  views,  due  to  the 
fact  that  the  conductor  is  laid  across  the  lines 
of  force  emanating  from  the  magnet  pole.  The 
force  in  dynes  is  given  by  the  product,  H c /, 
c being  the  current.  Since  there  are  981,000 
dynes  required  to  represent  the  force  of  one  kilo- 
gramme, and  since  the  C.G.S.  unit  of  current 
is  10  amperes,  we  have  the  force  produced  by  a 
current  of  c amperes— 

He  l 

Kilogrammes  n 

9,810,000 

These  are  the  two  fundamental  equations 
required  in  the  design  of  plant  for  the  electric 
transmission  of  power.  Now  let  us  see  what 
is  the  most  simple  kind  of  plant  we  could 
possibly  employ.  At  the  generating  station 
we  require  a conductor  cutting  lines  of  force  ; 
this  conductor  must  be  joined  by  wires  with  a 
similar  conductor  at  the  receiving  station.  The 
second  conductor  is  also  laid  across  lines  of 
force,  so  that  when  a current  passes  it  will  be 
acted  upon  by  a mechanical  force  displac- 
ing it  parallel  to  itself  and  doing  work. 
The  arrangement  here  described  is  shown 
in  Fig.  1,  where  the  lines  R represent 


Fig.  1. 


fixed,  horizontal,  parallel  rails,  across  which 
are  laid  sliding  rails  or  sliders,  St  S2. 
Imagine  the  magnetic  lines  of  force  pass- 
ing vertically  between  the  fixed  rails,  then, 
if  we  displace  the  slider  slf  an  electromotive 
force  will  be  set  up  in  it,  causing  a current  to 
flow  through  the  connecting  wires,  w,  and 
the  slider  S2  at  the  receiving  station.  The 
slider  S2  is  supposed  to  be  laid  across  lines  of 
force,  and  will,  therefore,  be  acted  upon  by  a 
mechanical  force.  Thus,  power  may  be 
electrically  transmitted  from  the  slider  St  to 
the  slider  S2.  It  will  immediately  occur  to 
you  that  the  experiment  I have  here  illus- 
trated could  easily  be  tried  by  means  of  any 
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railway.  The  fixed  conductors  and  connecting 
wires  would  be  the  rails  ; the  generating  slider 
would  be  a crowbar  thrown  across  them,  and 
hauled  along  by  a train ; and  the  lines  of 
force  would  be  supplied  by  the  vertical  com- 
ponent of  terrestrial  magnetism.  At  another 
part  of  the  railway — possibly  miles  away — 
another  crowbar  thrown  across  the  rails  should 
then  be  set  in  motion,  by  the  current  passing 
through  it.  Theoretically,  such  an  arrange- 
ment represents  correctly  enough  the  electric 
transmission  of  power  ; but,  I need  hardly  tell 
you  that  it  would  not  work  in  practice.  If  you 
apply  the  E.M.F.  formula  I have  given  to  this 
case,  you  will  find  that,  even  if  the  slider  is 
hauled  along  at  the  speed  of  an  express  train, 
there  will  only  be  generated  about  the  one- 
thousandth  part  of  a volt,  the  reason  being 
that  the  magnetic  field  provided  for  us  by 
nature  is  so  extremely  weak.  If  we  could 
apply  an  artificial  magnetic  field  of  the 
strength  generally  employed  in  dynamo 
machines — that  is,  about  10,000  times  as 
strong  as  the  vertical  component  of  terrestrial 
magnetism — then  we  could  get  about  10  volts 
in  our  slider.  Now,  it  is  obvious  that  we  can 
not  spread  so  strong  a field  over  miles  of  rail* 
way ; and  we  must,  therefore,  alter  our 
arrangement.  This  may  be  done  as  indicated 
in  Fig.  2,  where  one  of  the  rails  has  been  re- 


Fig.  2. 


placed  by  a centre  contact,  and  the  other  by  a 
circular  conductor.  The  slider,  instead  of 
being  moved  parallel  to  itself,  must  now  revolve 
round  the  centre  contact,  which  can  easily  be 
done  by  a belt  and  pulley.  We  have  thus 
arrived  at  what  is  known  as  a non  - polar 
dynamo.  But  even  this  arrangement,  although 
very  much  better  than  the  progressive  slider, 
is  not  of  practical  value  for  power  transmission, 
because  the  E.M.F.  of  non-polar  dynamos  is 
still  too  low.  It  is  only  a few  volts,  whereas 
we  require  hundreds,  or  even  thousands,  of 
volts  to  carry  the  current  to  any  distance. 
The  obvious  remedy  is  to  use  a large  number 
of  revolving  sliders,  so  connected  that  the 
E.M.F.  generated  in  each  shall  be  added  ; in 
other  words,  instead  of  a non-polar  dynamo, 


we  must  use  an  ofdlflafy  continuous  current 
dynamo,  wound  for  high  E.M.F.  This  arrange- 
ment is  shown  in  Fig.  3,  where  G,  is  the 


Fig.  3. 


generator  and  the  motor  or  receiving 
dynamo.  If  you  connect  their  brushes,  as 
shown  in  the  diagram,  and  rotate  the  arma- 
ture of  the  generator,  a current  flows  through 
it,  the  line  wires  w,  and  through  the  armature 
of  the  motor,  and  exerts  upon  the  latter  a 
mechanical  force,  tending  to  produce  rotation 
and  give  off  mechanical  power.  I am  able  to 
show  you  this  experimentally,  by  means  of  two 
dynamos  connected,  as  shown  in  Fig.  3. 

The  Machines  Employed  in  Power 
Transmission. 

This  experiment  has  shown  how  power  may 
be  transmitted  electrically.  Let  us  now  con- 
sider somewhat  more  in  detail  the  different 
parts  of  the  transmitting  plant.  At  one  end  of 
the  line  of  transmission  we  have  the  generating 
dynamo,  at  the  other  we  have  the  motor 
dynamo,  and  then  we  have  the  line  itself,  con- 
sisting of  two  wires  insulated  from  each  other 
and  from  earth.  You  will  readily  see  that 
although  for  the  convenience  of  experimental 
illustration  I have  placed  the  generator  and 
motor  close  together,  this  proximity  was  not 
an  essential  condition  of  the  experiment.  The 
motor  might  have  been  placed  in  another 
room,  or  in  a different  part  of  London,  and 
still  the  experiment  would  have  succeeded, 
provided  I had  used  sufficiently  stout  and  well- 
insulated  connecting  wires.  But  then  you 
could  not  have  had  ocular  demonstration  of 
the  fact  that  movement  of  the  generator  arma- 
ture is  closely  followed  by  a corresponding 
movement  of  the  motor  armature. 

A full  treatment  of  my  subject  would  of 
course  include  a complete  investigation  of  the 
dynamo,  but  this  I shall  not  attempt.  In  the 
first  place  there  is  no  time  for  it,  and  in  the 
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second  place  it  is  hardly  necessary,  since  you 
are  all  more  or  less  acquainted  with  these 
machines,  I shall  therefore  not  occupy  time 


by  giving  mathematical  proofs  for  the  few 
formulae  I shall  have  to  use,  but  assume  that 
they  are  familiar  to  you.  They  are  as  follows : — 


Volts ~ H v l 10“ 

Bel 

Kilogrammes  = — 

9,810,000 

C Total  current  through  armature ; c,  current  through  single  armature  conductor. 
ea  E.M.F.  in  armature  in  volts. 

r Number  of  active  conductors  counted  all  round  armature. 
p Number  of  pairs  of  poles  [p  — 1 in  a two-pole  machine.) 
n Speed  in  revolutions  per  minute. 

F Total  induction  in  C.G.S.  lines. 

Z „ ,,  English  lines. 


Electromotive 

force 


n -8^ 
ea  — Ft  — 10  I 

60  y for  two-pole  machines. 
-6  I 


ea  = Zrn  io" 


) 


n 

eu,=pFT  — io  | 

60  }■  for  multipolar  machines  with  series  wound  armature. 

-6  I 

€j,  = p Z t n 10  j 


Kilogramme-metres  = 1 -6 15  At  C io 


Torque 


Foot-pounds 


7-05  Z t C 10 


6 > for  two-pole  machines. 


Kilogramme-metres  = 3-2  $Frcp  10 
Foot-pounds = 14*10  Zrcp  10" 


for  multipolar  machines. 


In  analysing  these  formulae  you  will  observe 
a curious  parallelism.  The  symbols  for  field 
strength  and  total  number  of  active  armature 
wires  occur  in  either  group,  but  the  current 
occurs  only  in  the  group  giving  torque,  or 
mechanical  turning  effort,  and  the  speed 
occurs  only  in  the  group  giving  E.M.F. 
Now  if  you  multiply  any  of  the  torque  formulae 
with  the  speed  you  get  on  the  left— mechanical 
power;  and  on  the  right  the  product  of  electro- 
motive force,  multiplied  with  current  and  a 
constant,  or,  in  other  words,  electrical  power  ; 
by  working  this  out  in  figures,  you  will  find 
that  mechanical  energy  expressed  in  horse- 
power is  equal  to  watts  divided  by  746,  the 
well-known  equation  for  converting  mechanical 
into  electric  power. 

The  formulae  are  equally  applicable  to  cylin- 
der armatures  wound  gramme  fashion  and  to 
drum  armatures,  provided  we  count  not  turns 
of  wire  but  active  conductors  over  the  whole 
circumference  of  the  armature.  As  regards 
two  pole  machines,  the  formulae  are  the  same 


as  found  in  every  text-book  on  dynamos,  but 
as  regards  multipolar  machines,  a little  ex- 
planation is  required,  both  as  to  the  winding 
and  as  to  the  advantage  or  otherwise  of  using 
more  than  one  pair  of  poles.  To  make  the 
explanation  clear  I must  refer  for  a moment  to 
the  ordinary  method  of  drum  winding  for  two 
pole  armatures.  When  such  a winding  is 
illustrated  in  a text-book,  the  author  takes 
care  to  show  only  very  few  conductors,  for  the 
simple  reason  that  the  diagram  would  be  one 
unintelligible  maze  of  lines  if  it  were  drawn  so 
as  to  represent  an  armature  as  really  made. 
To  get  over  this  difficulty  I employ,  instead  of 
a diagram,  a tabular  statement  of  the  winding 
such  as  you  see  on  the  wall.  This  particular 
Table  represents  the  winding  of  a drum  arma- 
ture having  100  active  conductors. 

The  figures  at  the  top  of  the  vertical  columns 
indicate  the  direction  of  winding,  supposing 
the  winder  looks  at  the  armature  end  on.  The 
letter  D signifies  a wire,  wound  down  or  away 
from  him  ; and  the  letter  U,  a wire  wound  up 
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Drum  Winding. 


B F B 
1 1 

1 F 

B 

F 

D 

U 

D 

U 

D 

U 

D 

u ! 

D 

U 

100 

: 49- 

-98 

47 

96 

45 

94 

43 

92 

41 

90 

39 

88 

37 

86 

35 

84 

33 

82 

31 

80 

29 

78 

27 

76 

25 

74 

23 

72 

21 

70 

19 

68 

17 

66 

15 

64 

13 

62 

n 

60 

9 

58 

7 

56 

5 

54 

3 

52 

1 

50 

99  +48 

97 

46 

95 

44 

93 

42 

91 

40 

89 

38 

87 

36 

: 85 

34 

83 

32 

81 

30 

79 

28 

77 

26 

75 

24 

73 

22 

71 

2C 

69 

18 

67 

16 

65 

14 

63 

12 

61 

IO 

59 

8 

57 

6 

55 

4 

53 

2 

5i 

IOO 

49- 

-98 

or  towards  him.  The  letters  F and  B,  placed 
between  the  others,  denote  the  front  and  back 
connections  respectively.  In  modern  machines 
these  connections  are  not  made  of  flexible  wire, 
but  are  separate  pieces,  specially  made  to 
shape,  and  are  generally  of  larger  section 
than  the  conductor,  so  as  to  reduce  the 
resistance  of  the  armature  as  much  as 
possible.  One  form  of  connector  is  on  the 


Table  of  Winding  for  8-Pole  Drum  Arma- 
ture; 202  Conductors;  Series  Winding; 
Brushes  (+)  1350  apart. 


F 

B 

1 F 

1 B 

F 

B 

F 

B | - 

D 

1 U 

D 

U 

D 

U 

D 

u 

202 

25 

5° 

75 

100 

125 

'50 

*75 

2GO 

23 

48 

73  1 

98 

123 

148 

173 

198 

21 

46 

7* 

96 

121 

146 

*7*  j 

196 

19 

— 44 

69 

94 

119 

144 

169 

*94 

1 17 

! 42 

67 

92 

117 

142 

167 

192 

1 13 

40 

65 

90 

115 

140 

l6S 

190 

*3 

38 

63 

88 

"3 

138 

163 

1 83 

' 11 

36 

61 

86 

■■■ 

13* 

161 

186 

9 

34 

59 

84 

109 

*34 

*59 

184 

7 

3* 

57 

82 

107 

*32 

*57  ! 

182 

! 5 

3° 

55 

80 

*05 

I *30 

*55 

180 

! 3 

28 

53 

78 

103 

128 

*53  j 

178 

1 

26 

5i 

76 

*°1 

126 

151 

176 

201 

1 24 

49 

74 

99 

124 

i49 

1 *74 

*99 

1 22 

47 

72 

97 

122 

*47 

*72 

*97 

20 

45 

70 

95  H 

h 120 

*45  j 

170 

*95 

' 18 

43 

68 

93 

118 

*43  1 

168 

193 

j 16 

4* 

66 

9i 

116 

*4* 

166 

191 

1 *4 

39 

64 

89 

114 

*39 

1 *64 

189 

12 

37 

62 

87 

112 

*37 

j 162 

*87 

10 

35 

60 

85 

j xxo 

*35 

160 

185 

8 

33 

58 

83 

1 108 

*33 

! 158 

183 

6 

3* 

56 

81 

: 106 

*3* 

*56 

181 

4 

29 

54 

1 79 

104 

129 

*54 

! *79 

1 2 

27 

5* 

77 

I 102 

127 

152 

j *77 

202 

7 °3 

table,  both  in  pieces  and  built  up.  By  re- 
ferring to  the  winding-table,  you  will  see  that 
every  wire  is  numbered  ; and  thus  we  can  see 
at  a glance  how  the  ends  of  each  wire  are 
connected.  The  Table  on  the  wall  refers  to  a 
two-pole  machine ; that  on  the  slip  in  your 
hands,  to  an  eight-pole  machine,  wound  so  as 
to  obtain  the  E.M.F.  of  the  four  pairs  of  poles 
in  series.  The  printed  Table,  giving  the  eight- 
pole  winding,  is  almost  self-explanatory  ; but, 
to  assist  you  in  understanding  the  winding  of 
these  multipolar  machines  generally,  I had 
this  model  prepared,  showing  a few  of  the 
conductors  of  a six  - pole  armature.  This 
method  of  winding  has  been  invented  by 
Messrs.  Scott  & Paris  : patents  4683  and 
6261,  of  1874.  There  are  no  internal  cross- 
connections,  the  ends  of  the  conductors  being 
joined  simply  by  connecting  segments  of  the 
kind  I have  just  shown  you,  but  with  this 
difference,  that  each  segment,  instead  of 
embracing  half  a circle,  embraces  only  one- 
sixth  of  a circle.  The  winding  goes  in  zig- 
zag, so  to  speak,  round  the  armature,  re- 
turning to  the  second  wire  in  front  or  behind 
the  previous  starting  point.  There  are  thus 
only  two  brushes  required.  The  winding- 
tables  show,  also,  very  clearly  how  the  E.M.F. 
increases  from  wire  to  wire,  and  that  the 
greatest  difference  of  potential  occurs  between 
neighbouring  wires  at  the  diameter  of  commu- 
tation. The  difference  of  potential  between 
neighbouring  connector  segments  is,  however, 
limited  to  the  E.M.F.  due  to  the  two  con- 
ductors. The  winding  is  used  for  machines 
intended  to  give  high-pressure  currents,  such 
as  are  required  in  power  transmission.  When 
low-pressure  and  large  currents  are  required, 
the  winding  is  altered,  so  as  to  form  over- 
lapping loops  on  the  armature,  and  for  inter- 
mediate electromotive  forces  a combination 
of  both  methods  can  be  used.  But  as  these 
windings  have  no  immediate  importance  for 
power- transmission,  I shall  not  detain  you 
with  a description  of  them. 

Now,  as  to  the  advantage  of  multipolar 
machines,  such  as  the  one  which  I illustrated 
on  the  screen.  The  field  magnets  are  arranged 
perfectly  symmetrical  round  the  armature  ; 
and  thus  the  one-sided  magnetic  pull,  conse- 
quent upon  the  employment  of  a single  pair  of 
horse-shoe  magnets,  is  avoided.  There  is  very 
little  magnetic  leakage,  the  machine  being 
what  is  known  as  iron-clad  ; and,  as  I have 
already  shown,  the  E.M.F.  is  equivalent  to 
that  of  several  smaller  machines,  coupled  in 
series.  The  internal  diameter  of  the  armature 
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is  very  large,  affording  plenty  of  space  for  the 
ingress  and  egress  of  air ; and  the  weight  of 
the  machine  is  less  than  that  of  an  equivalent 
two  - pole  machine.  The  most  important 
advantage,  however,  is  the  small  armature 
reaction.  Experience  with  large  two -pole 
machines  has  shown  that  there  is  a limit  to 
the  size  above  which  such  machines  are  satis- 
factory. This  limit  depends,  of  course,  on 
the  speed  and  voltage,  as  well  as  on  the  out- 
put ; but,  roughly  speaking,  we  may  take  it 
that,  for  moderately  high  voltage,  and  an  out- 
put above  100  horse  - power,  the  multipolar 
machine  is  preferable  ; and  we  find,  accord- 
ingly, that,  for  the  transmission  of  large 
powers  multipolar  machines  are,  as  a rule, 
employed. 

I have  hitherto  not  made  any  distinction 
between  motors  and  generators,  because  the. 
difference  between  them  is  almost  negligible. 
There  are  certain  secondary  effects,  which  may 
be  a little  greater  in  one  machine  than  in  the 
other ; but  these  are  of  so  little  importance, 
that  it  will  not  be  worth  while  to  devote  any 
time  to  their  consideration.  As  a rule  a good 
generator  makes  a good  motor.  All  we  require 
to  do  is  to  set  the  brushes  a little  forward  of 
the  neutral  line  in  the  former,  and  a little  back 
from  that  line  in  the  latter.  Now  let  us  see 
what  it  is  we  must  naturally  aim  at  in  putting 
up  a transmission  plant.  At  the  generating 
end  of  the  line  we  want  as  high  an  E.M.F.  as 
we  can  get,  because  a high  E.M.F.  means 
large  power  and  small  per-centage  loss  due  to 
line  resistance.  At  the  motor  end  we  want  as 
large  a torque  or  statical  effort  as  possible, 
combined  with  a certain  speed.  But  a glance 
at  the  formulae  will  show  that  it  is  impossible 
to  get  speed  without  also  getting  E.M.F., 
which,  in  the  case  of  the  motor,  must  oppose 
the  current,  and  thus  the  current  actually 
flowing  through  the  motor  is  that  due  to  the 
difference  between  the  E.M.F.  of  the  generator 
and  the  counter  E.M.F.  of  the  motor.  This 
difference  divided  by  the  total  resistance  of  the 
circuit  gives  the  current. 

The  electrical  power  developed  in  the  gener- 
ator is  the  product  of  this  current,  and  the 
E.M.F.  in  its  armature.  The  electrical  power 
converted  by  the  motor  is  the  product  of  the 
same  current  and  the  counter  E.M.F.  of  its 
armature.  It  therefore  follows  that  the  elec- 
trical efficiency  of  the  whole  system  is  given 
by  the  ratio  between  the  generator  and  motor 
E.M.F.  The  more  nearly  alike  these  two  are, 
that  is  to  say,  the  less  E.M.F.  lost  in  resist- 
ance, the  greater  will  be  the  electric  efficiency. 


Now  the  smaller  the  current  the  less  E.M.F. 
is  lost  in  resistance,  but  to  get  power  with  a 
small  current  we  must  work  at  high  pressure, 
and  we  thus  find  that  from  the  point  of  view  of 
electrical  efficiency  only,  the  higher  the  voltage 
the  better.  There  are,  however,  other  things 
to  be  considered  besides  electrical  efficiency, 
and  if  we  take  due  account  of  these  we  find 
that  for  every  case  there  is  one  particular  volt- 
age at  which  it  is  best  to  work. 

Upon  this  subject  I shall  enter  presently, 
but  before  doing  so  I must  place  before  you 
some  points  in  connection  with  the  regulation 
of  speed  and  power  in  transmission  plants. 
Unless  we  can  control  the  speed  and  regulate 
the  power  given  out  at  the  receiving  end  ot  the 
line,  the  most  perfect  motor  or  the  most  effi- 
cient system  is  useless.  Fortunately,  however, 
electricity  is  not  only  a powerful  transmitting 
agent,  but  also  one  that  can  be  easily  con- 
trolled, and  my  next  task  is  to  show  you  how 
this  control  is  effected. 

What  we  generally  desire  to  get  in  practice 
is  a constant  speed  of  the  motor,  whatever  may 
be  the  mechanical  power  taken  out  of  it  at 
any  moment.  This  condition  is  the  same  as 
that  required  from  a good  steam-engine  or 
other  well-governed  prime-mover.  The  con- 
struction of  the  motor  to  comply  with  this  re- 
quirement depends,  of  course,  on  the  condition 
of  supply.  We  can  imagine  a large  variety  of 
cases,  but  from  a practical  point  of  view  I need 
only  consider  two,  namely  supply  at  constant 
pressure  such  as  we  get,  or  ought  to  get,  from 
mains  connected  with  a central  electric-light 
station,  and  supply  of  current  at  constant  or 
variable  pressure  from  a generator  erected 
specially  for  the  purpose,  the  regulation  of 
current  and  pressure  being  automatic.  The 
latter  case  is  that  more  particularly  met  with 
in  long  distance  transmission  of  large  powers, 
the  former  is  a case  referring  rather  to  the 
distribution  of  small  parcels  of  power  over 
short  distances  from  a central  station.  I will 
take  this  first. 

We  have,  then,  these  supply  conditions — 
pressure  at  the  terminals  of  the  motor  con- 
stant, current  variable,  according  to  the  call 
for  power.  Let  (in  the  diagram  Fig.  4) 
the  curve  F represent  the  characteristic  of 
magnetisation  of  an  electromotor,  that  is,  a 
curve  obtained  by  plotting  ampere-turns  of 
exciting  power  on  the  horizontal  and  total 
field  strength  (denoted  in  the  formulae  by  F 
or  Z)  on  the  vertical.  If  the  motor  is 
series-wound  you  see  that  the  larger  the 
current  the  stronger  will  be  its  field,  and 
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by  referring  to  the  E.M.F.  formula  you  will 
find  that  if  the  speed  is  to  remain  constant  the 
counter  E.M.F.  must  increase  in  the  same 
ratio  as  the  field  strength  increases.  But  the 
counter  E.M.F.  must  under  all  circumstances 
be  smaller  than  the  supply  E.M.F.  by  just  the 
amount  required  to  overcome  the  resistance  of 
the  circuit  through  the  motor,  and  this  differ- 
ence is  of  course  proportional  to  the  current. 
To  satisfy  the  supply  condition  the  counter 
E.M.F.  of  the  motor  ought  to  slightly  decrease 
as  the  load  and  with  it  the  current  increases, 
then  the  speed  will  keep  constant.  But  this  is 
exactly  the  opposite  of  what  the  motor  re- 
quires. Say  the  machine  is  running  at  a cer- 
tain speed,  and  giving  out  a certain  amount  of 
mechanical  power.  Now  increase  the  load. 
The  immediate  consequence  will  be  that  the 
speed  is  slightly  decreased,  the  counter  E.M.F. 
is  slightly  decreased,  and  the  current  is  in- 
creased. This  will  immediately  strengthen  the 
field  and  thus  raise  the  counter  E.M.F.  again ; 
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this  will  check  the  current,  produce  a further 
drop  in  speed,  and  so  the  reaction  will  go  on 
until  a new  stable  condition  of  working  is 
reached  at  a larger  current  and  lower  speed. 
If  we  take  the  load  off  the  same  reaction  takes 
place,  only  in  the  opposite  sense,  and  the  speed 
may  become  dangerously  high.  What  I have 
here  described  happens  of  course  only  if  the 
machine  is  worked  on  the  rising  part  of  the 
E.M.F.  characteristic  E,  the  part  which  we 
would  naturally  select  for  economical  working. 
If  we  over-excite  the  field  magnets,  that  is  if  we 
employ  a great  deal  more  field  wire  than  neces- 
sary, then  we  can  work  the  machine  on  the 
drooping  part  of  the  characteristic  shown  by  a 
dotted  line  in  the  diagram  and  obtain  approxi- 
mately constant  speed  between  certain  limits, 
but  the  machine  will  still  be  liable  to  race  as 
soon  as  we  throw  the  load  off  completely.  We 
thus  find  that  a series-wound  motor  is  certainly 
not  suitable  for  our  purpose. 

Let  us  now  inquire  whether  we  shall  be  any 
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better  off  with  a shunt-wound  motor.  The 
field  excitation  in  such  a machine  does  not 
depend  on  the  current  flowing  through  the 
armature  as  in  a series  machine,  but  it  is 
simply  the  result  of  the  terminal  pressure,  in 
other  words,  whatever  current  may  be  required 
by  the  armature  for  giving  power,  can  be  and 
is  in  fact  supplied  by  the  source  of  current, 
without  in  any  way  affecting  the  field  excita- 
tion. If  the  terminal  pressure  varies  the  exci- 
tation and  the  field  strength  must  also  vary,  but 
a variation  in  the  working  current  will  not 
directly  influence  the  field  strength.  It  will, 
however,  indirectly  influence  it  by  reason  of  a 
subsidiary  effect  technically  termed  “ a^ature 
reaction,”  and  this  I shall  touch  upon  shortly. 
For  the  present  we  neglect  it,  and  assume  that 
the  curve  F correctly  represents  the  field 
strength  as  a function  of  the  terminal  pressure. 
In  machines  having  wrought-iron  magnets  the 
first  part  of  this  curve  is  almost  a straight  line, 
and  in  this  region  the  field  strength  is  conse- 
quently very  nearly  in  direct  proportion  to  the 
terminal  E.M.F.  To  work  the  motor  at  this 
part  of  its  curve  all  we  have  to  do  is  to  supply 
it  with  current  at  a pressure  sensibly  lower 
than  that  for  which  it  is  designed.  In  good 
machines  the  resistance  of  the  armature  is 
very  low,  so  that  only  a few  per  cent,  of  the 
voltage  supplied  is  lost  in  resistance,  even 
when  the  maximum  current  flows  through  the 
armature.  If,  therefore,  we  work  the  motor 
considerably  under  its  power,  the  armature  loss 
will  be  almost  negligible,  that  is  to  say,  the 
counter  E.M.F.  will  be  very  nearly  equal  to 
the  supply  E.M.F.  Now  if  you  look  at  the 
formula  for  E.M.F.,  you  find  that  on  the  left 
you  have  a value  very  nearly  equal  to  the 
supply  E.M.F.,  and  on  the  right  you  have  a 
constant  multiplied  with  the  product— field 
strength  and  speed.  But  the  field  strength 
under  our  special  conditions  of  working  is 
proportional  to  the  supply  E.M.F.,  and  as  you 
thus  have  the  supply  E.M.F.  on  both  sides  of 
the  equation,  it  cancels  out,  and  you  find  that 
the  speed,  multiplied  by  a constant,  is  equal 
to  unity.  This  of  course  holds  good  for  any 
supply  E.M.F  within  the  straight  part  of  the 
curve  ; and  we  find,  therefore,  that  the  speed 
has  a definite  value  which  is  independent  of 
the  supply  E.M.F.  We  have  here  arrived  at 
a very  remarkable  result.  It  is  this,  that  if 
you  work  a shunt-motor  underloaded  and  at  a 
lower  pressure  than  it  is  designed  for,  you 
may  vary  this  pressure  within  certain  limits 
without  either  altering  the  speed  or  the  power 
given  out. 
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As,  however,  the  motor  must  be  large  in 
proportion  to  its  work,  the  practical  use  of 
this  remarkable  property  of  shunt-motors  is 
limited.  What  users  of  these  machines  want 
to  do  is  not  to  get  little  power  out  of  them, 
but  to  get  as  much  power  as  possible,  and,  in 
many  cases,  more  than  was  intended  by  the 
designer.  Let  us,  then,  see  how  we  stand  in 
the  matter  of  speed  and  power  regulation 
when  we  work  the  machine  throughout  the 
whole  range  of  output  for  which  it  is  designed. 
First  as  to  speed.  Let  us  assume  that  the 
machine  is  working  at  a certain  speed  giving 
off  a definite  amount  of  power,  and  suppose 
we  wisjjpto  increase  the  speed.  How  shall  we 
do  it4?  The  E.M.F.  formula  tells  us.  You 
see  that  field  strength  and  speed  occur  on  the 
same  side  of  the  equation.  This  means  that 
the  one  can  only  be  increased  at  the  expense 
of  the  other.  If  we  want  the  machine  to  run 
faster  we  must  weaken  its  field,  if  we  want  it 
to  run  slower  we  must  strengthen  it.  The 
variation  of  field  strength  is  most  conveniently 
brought  about  by  a variable  resistance  in  the 
magnet  circuit.  I have  such  a resistance  in 
the  shunt  circuit  of  the  machine  before  you, 
and  can  show  you,  by  an  experiment,  this 
method  of  regulating  the  speed. 

In  this  experiment  we  have  altered  both  the 
speed  and  power,  because,  by  running  faster, 
we  have  obtained  more  current  from  the  second 
machine  and  a brighter  light  in  the  lamp. 
Let  us  now  see  whether  it  is  possible  to  keep 
the  speed  constant,  and  yet  vary  the  power. 
Bearing  in  mind  that  the  dynamo  is  a re- 
versible machine,  and  drawing  a parallel 
between  a shunt-dynamo  and  a shunt-motor, 
we  conclude  that  there  should  be  no  difficulty 
in  doing  this.  The  fact  that  a shunt-motor  is 
an  almost  self-regulating  machine  has  been 
first  pointed  out  by  Mr.  Mordey  in  an  article 
which  appeared  in  January,  1886,  in  the 
Philosophical  Magazine.  Mr.  Mordey’ s rea- 
soning was  somewhat  as  follows  : — We  know 
that  a shunt-dynamo  will,  if  driven  at  a con- 
stant speed,  give  an  almost  constant  terminal 
pressure,  no  matter  how  the  current  may  vary. 
Consequently,  a shunt-motor,  if  supplied  with 
current  at  constant  pressure,  will  run  at  an 
almost,  constant  speed,  no  matter  how  the 
load  may  vary.  On  testing  his  theoretical 
deduction  by  actual  experiment,  Mr.  Mordey 
was  able  to  completely  verify  it.  In  one  set  of 
experiments  the  supply  current  was  kept  at 
140  volts,  and  the  load  on  the  motor  was 
varied  from  18  to  16*3  horse-power,  yet  the 
speed  only  varied  by  3 per  cent.  ; and  a 


similar  result  was  obtained  with  the  same 
machine  at  a supply  pressure  of  100  volts. 
Mr.  Mordey  stated  in  his  paper  that  the 
magnetic  distortion  of  the  field  was  nil,  or,  as 
we  might  also  term  it,  that  the  armature  reac- 
tion was  negligible.  It  is,  however,  easy  to 
see  that,  even  if  the  armature  reaction  is 
sensible,  we  can  yet  obtain  very  fair  regula- 
tion, provided  we  take  care  to  have  in  the 
armature  circuit  such  a resistance  that  the 
voltage  loss  due  to  the  resistance  is  about 
equal  to  that  due  to  armature  reaction. 

To  explain  this,  I must  first  say  a few  words 
about  armature  reaction,  a phenomenon  which 
may  perhaps  not  be  familiar  to  all  of  you.  The 
current,  flowing  through  the  armature,  trans- 
forms it  into  an  electro-magnet,  which,  to  a 
certain  extent,  opposes  the  flow  of  magnetic 
lines  emanating  from  the  field  magnets.  This 
is  the  case,  both  in  dynamos  and  motors, 
though  not  quite  to  the  same  extent.  The 
larger  the  current,  the  larger  is  this  opposition 
which  the  armature  offers  to  the  field  magnets  ; 
and  it  is  the  field  strength  which  remains, 
after  making  allowance  for  this  opposing 
magnetic  force,  which  is  productive  of  electro- 
motive force.  To  calculate  correctly  the 
counter  E.M.F.  of  a shunt-motor,  we  must, 
therefore,  not  assume  the  field  strength  in  our 
E.M.F.  equation  to  be  constant,  as  I have 
done  hitherto  ; but  we  must  assume  that  it 
decreases  slightly  as  the  armature  current 
increases.  Graphically,  this  is  represented  in 
Fig.  5,  where  the  current  flowing  through  the 
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armature  is  measured  on  the  horizontal  O C, 
and  the  field  strength  is  represented  by  the 
inclined  full  line  above.  If  there  were  no 
armature  reaction  the  field  strength  would  be 
given  by  the  dotted  horizontal  line.  If  the 
speed  is  to  remain  constant,  the  counter 
E.M.F.  must  be  proportional  to  the  field 
strength  ; and,  by  suitably  altering  the  scale 
(with  which  we  measure  the  ordinates  in  the 
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diagram),  we  can  take  the  top  line  to  repre- 
sent counter  E.M.F.  I have  accordingly 
marked  it  E E. 

The  vertical  distance,  0 E,  represents  now 
the  supply  E.M.F. ; and,  when  the  motor  is 
running  light,  this  is,  of  course,  equal  to  the 
counter  E.M.F.  Now,  let  a load  be  thrown 
on,  causing  a considerable  increase  of  current. 
The  counter  E.M.F.  need  now  not  be  quite  so 
large  as  before,  since  part  of  the  supply  E.M.F. 
has  been  already  absorbed  by  the  resistance 
of  the  armature  circuit,  and  the  counter 
E.M.F.  need  only  balance  the  remainder.  We 
find  thus,  that  the  supply  condition  of  constant 
voltage  requires  the  counter  E.M.F.  to  become 
lower,  as  the  power  demanded  from  the  motor 
increases.  At  the  same  time,  the  working 
condition  of  constant  speed  can  only  be 
attained  by  a lowering  of  the  counter  E.M.F. 
as  the  current  increases ; and  it  is,  therefore, 
perfectly  obvious  that,  if  the  lowering  of  the 
counter  E.M.F.,  as  determined  by  either  con- 
dition, is  the  same,  we  must  have  constant 
speed  at  variable  power — that  is,  a self-regu- 
lating motor.  Generally,  the  line  EE  in  the 
diagram  representing  counter  E.M.F.  is  not 
quite  straight,  but  slightly  curved,  presenting 
the  concave  side  to  the  axis  of  abscissae ; 
whilst  the  line  representing  resistance  loss 
through  armature  is,  of  course,  quite  straight. 
If  we  so  design  the  machine  as  to  get  exactly 
the  same  speed,  when  running  quite  light  and 
fully  loaded,  the  speed  will  be  slightly  less  at 
half-load,  but  the  difference  can  only  be  very 
small.  I am  able  to  show  you  this  property 
of  the  shunt-motor  to  be  almost  perfectly  self- 
regulating, by  means  of  the  apparatus  here 
before  you. 

Thus,  you  see,  that  the  shunt-motor  is  an 
excellent  machine  for  keeping  the  speed  con- 
stant, when  worked  on  a constant-pressure 
circuit.  The  only  drawback  to  its  employ- 
ment is,  that  a resistance  must  be  inserted 
into  the  armature  circuit  at  starting  ; but  this 
may  be  done  automatically,  by  placing  the 
resistance  permanently  in  circuit,  and  causing 
it  to  be  short  circuited  by  means  of  a centri- 
fugal regulator  fixed  to  the  armature  shaft, 
and  so  arranged  that  when  the  speed  has  at- 
tained a certain  value  the  balls  fly  out  and 
close  a switch.  Such  an  automatic  device  is 
also  of  value  in  case  the  motor  should  be  over- 
loaded. If  this  should  happen  the  speed  will 
drop,  and  the  resistance  will  be  automatically 
re-inserted,  keeping  the  current  within  safe 
limits.  By  these  means  a customer  of  an 
electric  light  company  is  prevented  from  taking 
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from  the  mains  more  current  than  he  has  con- 
tracted for. 

Before  leaving  the  subject  of  speed  regula- 
tion on  constant  pressure  circuits,  I must  briefly 
allude  to  a system  in  use  on  electric  tramways. 
Motors  for  tram-cars  are  not  required  to  run  at 
a constant  speed,  but  they  are  required  to  have 
a wide  range  of  torque.  At  starting,  or  when 
running  up  hill,  the  speed  may  be  low,  but  the 
static  effort  must  be  great.  These  motors  are 
therefore  generally  series-wound,  and  provision 
is  made  by  means  of  a compound  switch  for  in- 
serting a larger  or  smaller  number  of  field 
magnet  coils,  so  as  to  vary  the  field  strength 
according  to  requirements.  The  arrange- 
ment of  the  motors  under  the  floor  of  the 
car  is  shown  in  the  diagrams  on  the  wall, 
which  represent  respectively  the  cars  of  Mr. 
Reckenzaun,  the  Electrical  Engineering  Com- 
pany, and  the  General  Electric  Power  and 
Traction  Company,  but  time  will  not  permit  of 
my  going  into  the  details  of  the  various  de- 
signs. 

When  current  is  supplied  to  the  motor  not 
from  a general  system  of  mains,  but  from  a 
special  generator,  serving  no  other  purpose,  the 
regulation  of  speed  and  power  can  be  effected 
equally  well  by  series,  compound,  or  shunt 
machines.  As  regards  the  latter,  I need  not  go 
into  details,  as  this  case  is  really  included  in 
the  case  of  supply  at  constant  pressure  which 
I have  already  fully  treated.  After  what  I have 
said  about  this  case,  you  will  also  readily  see 
that  compound  wound  motors  with  the  main 
coils  demagnetising  are  equivalent  to  shunt- 
motors  with  large  armature  reaction,  and  that 
in  fact  a shunt-motor  with  very  small  armature 
reaction,  such  for  instance  as  a multipolar  ma- 
chine, may  be  made  self-regulating  by  the 
addition  of  demagnetising  main  coils  on  the 
field  magnets.  I shall  later  on  give  you  de- 
tails of  a large  transmission  plant  carried  out 
on  these  lines,  and  need  therefore  not  go 
further  into  the  subject  now.  There  remains 
then  only  the  plain  series  motor  to  be  con- 
sidered. 

In  this  case  both  the  generating  and  the  re- 
ceiving dynamo  are  series  wound,  and  it  is 
easy  to  see  that  by  suitably  designing  these 
machines  we  can  bring  it  about  that  the  motor 
will  run  at  a constant  speed  under  varying 
loads  if  the  generator  is  kept  running  at  a con- 
stant speed  at  all  times.  Let  the  two  curves  in 
Fig.  6 represent  the  E M.F.  characteristics  of 
the  two  machines,  the  upper  curve  referring  to 
the  generator  and  the  lower  to  the  motor.  These 
curves  give  the  useful  E.M.F.  after  deducting 
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armature  reaction,  and  refer  of  course  to  con- 
stant speed  in  each  case.  The  current  flowing 
through  the  circuit  is  that  which  we  obtain  by 
dividing  the  difference  between  the  ordinates 
of  the  two  curves  by  the  total  resistance.  The 
resistance  is  of  course  a constant  and  the 
curve  representing  current  and  difference  of 
E.M.F.  is  therefore  a straight  line,  O R in  the 
diagram.  The  vertical  length,  c R,  gives  the 
voltage  loss  with  a current,  O C,  due  to  re- 
sistance, and  this  must  be  equal  to  the  voltage 
difference,  1,  2,  between  the  curves.  This  de- 
termines therefore  the  speed  of  the  motor  for 
that  particular  current.  Suppose  the  lower 


Fig.  6. 


curve  is  the  E.M.F.  characteristic  for  that  par- 
ticular speed.  Now  let  us  throw  some  of  the 
load  off,  then  the  current  will  assume  a smaller 
value,  say  o c'.  The  voltage  loss  is  now  C'  r', 
and  the  voltage  difference  1'  2'.  If  the  E.M.F. 
characteristic  fits  this  new  working  condition, 
then  1'  2'  must  be  equal  to  C'  R\  and  the  speed 
will  remain  the  same  as  before.  We  thus  find 
that  if  we  so  design  the  machines  that  the 
difference  between  their  E.M.F.  characteris- 
tics at  any  working  point  is  equal  to  the 
voltage  loss  by  resistance,  we  obtain  a per- 
fectly self-regulating  system  of  power  trans- 
mission. Most  of  the  transmissions  now  at 
work  have  been  designed  by  taking  advantage 
of  this  very  valuable  quality  of  series  machines, 
but  I must  state  at  once  that,  in  actual  prac- 
tice, the  case  is  not  quite  so  simple  as  I have 
here  represented  it.  One  of  the  difficulties 
met  with  is  that  we  cannot  always  get  the  two 
characteristics  to  fit  each  other  exactly  over 
the  whole  range  of  output ; another  difficulty 
arises  from  there  being  generally  a slight 
difference  between  the  ascending  and  de- 
scending characteristics  ; but  the  most  serious 
obstacle  to  quick  and  perfect  regulation  is  the 
self-induction  of  the  field  magnets,  especially 
if  the  machines  are  large.  The  self-induction 
prevents  the  rapid  response  of  one  machine  to 
the  other,  which  is  required  to  make  the  regu- 


lation absolutely  perfect.  A sudden  change 
of  load  cannot  be  followed  immediately  by  a 
corresponding  change  in  the  power  supplied 
to  the  motor,  as  time  is  required  by  the 
magnets  to  settle  down  into  the  new  working 
condition  ; and  during  the  transitory  period, 
which  may  last  many  seconds,  there  is  a 
surging  of  power  to  and  fro  which  creates 
fluctuation  of  speed.  To  mitigate  this  evil, 
Herr  Dobrovolsky,  of  the  Berlin  Electric  Com- 
pany, has  devised  a plan  by  which  a kind  of 
electrical  damper  is  applied  to  the  generator 
in  the  shape  of  a non-inductive  high  resist- 
ance placed  across  the  terminals  of  the 
magnet  coils  as  a shunt,  and  left  there  per- 
manently. Any  abnormal  wave  of  E.M.F. 
which  might  otherwise  disturb  the  working 
of  the  motor  or  endanger  the  insulation  of 
either  machine,  spends  itself  in  heating 
this  resistance,  and  the  disturbance  quickly 
subsides. 

The  Line. 

I pass  now  to  the  consideration  of  the  line, 
a subject  of  great  importance,  especially  in 
long  distance  transmission,  since  in  these 
cases  the  cost  of  the  line  forms  a very  large 
item  in  the  total  cost  of  plant.  You  are  all 
familiar  with  Sir  William  Thomson’s  law  for 
greatest  economy  in  conductors.  Briefly,  the 
reasoning  on  which  this  law  has  been  de- 
veloped is  as  follows.  The  annual  cost  of 
power  delivered  is  made  up  of  two  items. 
First,  the  cost  of  the  power  only,  and  secondly, 
the  interest  on  the  capital  outlay.  The  cost  of 
power  includes  that  amount  which  is  wasted 
in  heating  the  conductor.  If  I,  therefore,  wish 
to  work  with  the  greatest  economy,  the  sum  of 
annual  interest  on  the  capital  outlay  and  cost 
of  power  wasted  must  be  a minimum  ; and  this 
condition  is  attained  when  the  two  are  equal. 
Professors  Ayrton  and  Perry  were  the  first  to 
question  the  practical  applicability  of  this 
law.  In  a paper  read  by  them  before  the 
Institution  of  Electrical  Engineers  in  March, 
1888,  they  showed  that,  under  certain  condi- 
tions, better  economy  can  be  obtained  by 
departing  from,  instead  of  following,  Sir 
William  Thomson’s  law.  I do  not  propose  to 
give  you  quotations  from  their  paper,  which 
is  highly  mathematical,  but  I will  endeavour 
to  put  the  subject  before  you  in  a different 
way,  requiring  only  very  little  mathematical 
treatment. 

First  ol  all,  let  us  see,  in  a general  way, 
what  Sir  William  Thomson’s  law  really  means. 
It  supposes  that  the  annual  electrical  horse- 
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Most  Economical  Current  for  Electric  Power  Transmission. 


D Distance  in  miles. 

( 1 Section  of  conductor  in  square  inches. 

E Terminal  volts  at  generator. 

Terminal  volts  at  motor. 

HP0  ....  Brake  horse-power  required  to  drive  generator. 

HP,„ Brake  horse-power  obtained  from  motor. 

c Current  in  amperes. 

Efficiency  of  generator  90  per  cent.  ; efficiency  of  motor  90  per  cent. 

g Cost  in^  per  electrical  horse-power  output  of  generator, 

111  Cost  in  £ per  brake  horse-power  output  of  motor  including  regulating  gear. 

G = *9 g HPg  ....  Cost  in  £ of  generator. 

M = m HPm  ....  Cost  in  £ of  motor  and  regulating  gear. 

t = 1 8 -2  T>a. .... . Weight  in  tons  of  copper  in  line. 

IC  Cost  in  £ per  ton  of  copper,  including  labour  in  erection. 

s Cost  in  £ of  supports  of  line  per  mile  run. 

P Cost  in  £ of  one  annual  brake  horse-power  absorbed  by  generator. 

q Per-centage  for  interest  and  depreciation  on  the  whole  plant. 


Ec  i*6  K D2  c2 

Capital  outlay  = g -I-  m HP,,,  -f-  4- = A. 

* 746  Ec  - 830  HPW 

A HP. 

Annual  cost  per  brake  horse-power  delivered  = q -f-  p . 

HPW  HPm 

E p E g 

Put  B = — - + q — — . 

670  1 746 

830 

7 = — HPm,  the  current  which  would  be  required  if  the  line  had  no  resistance, 


and  d = y- 


E B 

i'6yKD5  -f-  E B ’ 


then  the  most  economical  current  at  the  given  voltage  E is 


e = 7 (‘  + / 1 - - ) 

l J 

, = 7 ( l +/'6>°’  ) 

^ i-6?KD2  4-  B E ) 

For  very  long  distances  the  term  under  the  square  root  approaches  unity  and  the  most  economical 
current  the  value  27 ; from  which  it  follows  that  under  no  circumstances  will  it  be  economical  to  lose  more 
than  half  the  total  power  in  the  line. 


power  has  a definite  value  at  any  place  reached 
by  the  conductor.  This  is  generally  assumed 
for  the  distributing  system  as  carried  out  from 
central  stations.  Whether  a customer  lives 
100  yards  or  500  yards  from  a central  station, 
the  company  charges  him  the  same  for  the 
current.  But  the  assumption  is  not,  strictly 
speaking,  correct.  To  see  this,  let  us  suppose 
that  the  cost  to  the  company  of  putting  an 
annual  horse-power  into  their  mains  is  £ 20 , 
and  they  get  £50  for  every  annual  horse-power 
taken  by  the  customer.  Now,  if  I lose  1 horse- 
power, shall  I be  right  in  writing  off  this  loss 
at  £20  ? Clearly  not ; for  if  I had  not  lost 
this  particular  horse-power,  I might  have  sold 
it  for  £30.  But  there  is  another  way  of  look- 
ing at  this.  You  might  say  that  the  £10  differ- 
ence between  the  cost  and  selling  price  of 


power  represents  profit  and  interest  of  plant 
and  mains,  and  that,  therefore,  the  lost  power 
should  be  debited  at  net  cost.  To  this  I reply, 
that  my  object  is  not  to  put  power  into  the 
mains,  but  to  take  power  out,  or,  rather,  enable 
my  customers  to  take  power  out,  for  which 
they  will  pay  me ; and  so  we  might  keep 
arguing  the  question,  without  ever  coming  to 
a definite  understanding.  Now,  if  we  cannot 
settle  such  a simple  problem  by  common-sense 
reasoning,  there  must  be  something  wrong  in 
our  premises ; and,  in  this  case,  it  is  not 
difficult  to  see  where  the  hitch  is.  It  is  in  the 
assumption  that  the  power  has  a constant 
value.  In  reality,  this  is  never  the  case.  If 
it  were  the  case — that  is  to  say,  if  one  horse- 
power had  the  same  value  at  the  motor  end  as 
it  has  at  the  generator  end  of  the  line — it 
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would  be  perfectly  useless  to  establish  a trans- 
mission plant : it  would  be  like  carrying  coals 
from  Cardiff  to  Newcastle.  It  is  only  because 
the  power  has  a great  value  at  the  motor  end 
of  the  line,  and  a small  value  at  the  generator 
end,  that  it  will  pay  us  to  lay  out  capital  in 
plant,  and  incur  the  risk  of  working  it. 

The  correct  way  of  treating  this  problem  is, 
therefore,  to  take  into  account  the  cost  of  the 
power,  both  at  the  generating  and  at  the 
receiving  station.  We  must,  further,  take 
into  account  not  only  the  interest  and  deprecia- 
tion of  the  line,  but  also  the  interest  and 
depreciation  of  the  machinery  at  either  end  ; 
and,  in  estimating  these  items,  we  must  know 
at  what  voltage  the  plant  is  to  work,  and  what 
total  power  is  required  ; for  the  prime  cost  per 
horse-power  depends  very  materially  on  the 
total  power  and  voltage.  To  make  this  clear  : 
if  I want  to  reduce  the  capital  outlay  on  the 
line,  I must  work  at  high  voltage,  and  with  a 
large  energy  loss.  This  means,  that  I must 
put  down  a larger  generator  than  would  other- 
wise be  required,  and,  moreover,  one  that 
gives  a high-pressure  current.  It  is  thus  quite 
possible  that,  what  I save  in  the  line,  I shall 
have  to  expend  at  the  generating  station,  to 
say  nothing  of  the  increased  charge  for  waste 
power,  and  the  greater  liability  to  have  a break- 
down, owing  to  high  voltage. 

You  see  this  problem  is  a very  complicated 
one  ; and  Thomson’s  law,  which  says  nothing 
about  voltage  or  cost  of  machines,  will  not  fit 
it.  It  is,  however,  possible  to  amend  this  law, 
so  as  to  obtain  at  least  an  approximate  solu- 
tion. The  premises  on  which  the  formula  has 
been  deduced  are  as  follows  : — 

Conditions  given.— Annual  value  of  brake 
horse-power  at  generating  station  ; voltage 
at  generator  terminals ; brake  horse-power 
required  at  motor  end ; distance  of  trans- 
mission; cost  per  horse-power  of  machines 
and  regulating  appliances  at  the  given  out- 
put, and  voltage  ; cost  of  conductor,  per  ton 
of  copper  erected,  interest,  and  depreciation  of 
whole  plant. 

Data  required. — Working  current,  brake 
horse-power  at  generating  station,  mechanical 
efficiency,  voltage  at  motor,  total  capital  out- 
lay per  brake  horse-power  delivered,  and  cost 
of  annual  brake  horse -power. 

The  efficiency  of  each  machine  is  assumed 
to  be  90  per  cent.  The  formula  gives  only  the 
current,  but  the  other  data  can  be  found  by 
very  simple  calculations  which  need  no  ex- 
planation. The  cost  of  supports  for  the  line 
per  mile,  whether  overhead  or  underground, 


can  be  taken  as  constant,  that  is,  not  depend- 
ing on  the  exact  current  within  the  limits, 
which  can  easily  be  foreseen  in  each  case ; 
and  it  therefore  does  not  enter  into  the  formula 
for  the  current.  Interest  and  depreciation  I 
have  taken  the  same  for  all  parts  of  the  plant, 
so  as  to  avoid  too  great  a complication  of  the 
formula.  If  you  now  work  out  by  the  aid  of 
the  current  formula  the  same  transmission 
problem  for  different  voltages,  you  will  find 
that  there  is  one  particular  voltage  for  which 
the  annual  cost  of  the  brake  horse-power  de- 
livered at  the  motor  end  of  the  line  is  a mini- 
mum ; and,  provided  this  voltage  is  within 
reasonable  limits,  it  ought  to  be  adopted. 
When  making  such  calculations,  you  will  find 
that  the  greater  the  cost  of  power  at  the 
generating  station,  the  higher  is  the  most 
economical  voltage,  this  voltage  also,  of 
course,  increasing  with  the  distance. 

Each  case  must  be  worked  out  with  due  re- 
gard to  local  conditions,  and  nothing  in  the 
shape  of  cut  and  dried  rules  or  figures  can 
make  this  work  superfluous.  On  the  other 
hand,  it  is  very  desirable  to  collect  information 
as  to  the  cost  of  works  which  have  actually 
been  carried  out,  and  by  the  liberality  of  Mr. 
Brown,  the  engineer  to  the  Oerlikon  Works. 
Switzerland,  I am  able  to  place  before  you 
some  figures  of  this  kind  which  are  contained 
in  the  following  Table.  The  figures  give  the 
whole  capital  outlay  for  the  electrical  parts  of 
some  of  the  power  transmissions  erected  by 
this  firm. 


Cost  of  Transmission  of  Power  Plant. 


Distance 

in 

Miles. 

HP 

Delivered 

Speed 

of 

Machines 

Cost  in 

£ 

Total 

Cost.* 

£ 

Cost 
per  HP. 

£ 

Gen. 

Mot. 

' Line. 

x-870 

85 

45° 

640 

560 

440 

1,880 

22*2 

•280 

195 

500 

760 

680 

132 

1,800 

97 

•280 

5i 

600 

320 

280 

60 

720 

I4-I 

•375 

90 

550 

520 

480 

80 

1,240 

13-8 

'560 

7* 

600 

440 

400 

60 

1,040 

14-6 

•280 

40 

700 

260 

240 

20 

640 

l6 

•375 

75 

too 

480 

44° 

68 

1,120 

15 

'500 

87 

500 

520 

480 

100 

1,260 

I4‘5 

1-560 

150 

600 

760 

720 

33° 

2,050 

i37 

'220 

93 

450 

440 

420 

232 

1,270 

137 

6-250 

11 

900 

132 

no 

480 

960 

87 

2-200 

5i 

600 

360 

320 

3C° 

1,140 

22-4 

•:87 

60 

900 

240 

220 

18 

600 

10 

5-000 

4i 

750 

240 

200 

344 

1,020 

24-8 

3750 

220 

600 

1,040 

960 

640 

2,960 

J3'5 

062 

15 

600 

112 

104 

8 

252 

16-8 

•250 

19 

700 

160 

160 

20 

390 

20  5 

* This  includes  regulating  apparatus,  instruments,  posts, 
insulators,  lightning  arresters,  erection,  and  supervision. 
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NOTICES. 

4 

CHICAGO  EXHIBITION,  1893. 

The  Attorney-General,  as  Chairman  of  the 
Council,  has  received  a communication  from 
the  Foreign-office,  expressing  the  desire  of  Her 
Majesty’s  Government  to  nominate  the  Council 
of  the  Society  of  Arts  a Royal  Commission  for 
the  British  Section  at  Chicago,  and  its  inten- 
tion of  placing  at  the  disposal  of  the  Royal 
Commission  a sum  of  ,£25,000,  to  defray  its 
expenses. 

The  Council  have  expressed  their  readiness 
to  undertake  the  duty,  and  are  now  engaged 
in  the  preliminary  arrangements  necessary  to 
carry  it  out. 

As  soon  as  possible  full  information  will  be 
distributed  to  intending  exhibitors.  In  the 
meantime,  any  applications  in  connection  with 
the  British  Section  may  be  addressed  to  the 
Secretary  of  the  Society  of  Arts,  Adelphi, 
London,  W.C. 

Henry  Trueman  Wood, 

Secretary. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

THE  ELECTRIC  TRANSMISSION  OF 
POWER. 

By  Gisbert  Kapp. 

Lecture  III.— Delivered  March  2,  1891. 

As  an  example  of  a large  modern  trans- 
mission plant,  I select,  for  illustration,  that 
erected  a few  months  ago  for  the  Scbaffhausen 
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Spinning  Mills.  This  example  is  not  only 
interesting  on  account  of  its  magnitude,  but 
because  it  has  been  planted,  so  to  say,  into 
the  very  stronghold  of  rope  transmission, 
namely,  at  the  Falls  of  the  Rhine,  where  the 
last  generation  of  Swiss  engineers  carried  out 
such  admirable  work  in  teledynamic  trans- 
mission, that  the  present  generation  can  only 
copy,  but  cannot  improve  upon  it.  And  the 
grand  example  set  by  Redtenbacher,  Amsler, 
and  others,  on  the  Rhine  has,  as  a matter  of 
fact,  been  largely  copied  at  other  places. 
There  is  hardly  a large  engineering  works  in 
Switzerland  or  the  South  of  Germany  where 
rope  transmission  in  some  form  or  other  will 
not  be  found,  but  the  best  days  of  this  system 
are  passed.  Till  recently,  rope  transmission 
held  the  field  absolutely,  not  because  it  was 
perfect,  but  because  there  was  nothing  better, 
Now,  however,  we  have  something  better  in 
electric  transmission,  and  the  flying  ropes  are 
being  steadily  replaced  by  the  electric  con- 
ductors. In  the  first  place,  the  capacity  of 
teledynamic  transmission  to  deal  with  large 
powers  is  limited.  During  last  year,  the 
Niagara  Commission  inspected  a large  number 
of  plants  in  Europe,  and  came  to  the  conclu- 
sion that  330  horse-power  is  the  very  utmost 
which  can  be  dealt  with  by  a single  rope,  so 
that  above  this  power  we  must  employ 
more  ropes  with  a corresponding  complication 
in  the  gear.  I need  hardly  say  that  no  such 
limit  exists  in  electric  transmission.  But  there 
are  other  difficulties  in  connection  with  ropes, 
They  wear  out  very  fast,  their  support  at  the 
translating  stations  on  the  line  requires  the 
erection  of  very  heavy  and  costly  structures, 
and  they  are  largely  influenced  by  climatic 
changes,  causing  excessive  strains  at  some 
times,  and  slipping  at  others.  These  con- 
siderations have  induced  the  managers  of  the 
Schaffhausen  Spinning  Mills  to  adopt  electric 
transmission  in  the  very  spot  where  rope 
transmission,  in  years  gone  by,  has  received 
its  most  perfect  development  possible. 

The  situation  of  the  works  is  shown  on  the 
diagram  (Fig.  1).  The  spinning  mills  are  on 
one  side,  and  the  generating  station  is  on  the 
other  side  of  the  river,  the  distance  between 
the  two  being  about  750  yards.  In  the 
generating  station  there  is  room  for  five 
350  horse-power  turbines,  of  which  four  are 
now  in  place,  but  of  these  only  two  are  as  yet 
used  in  connection  with  the  electric  power 
transmission  I am  about  to  describe  The 
power  of  these  turbines  is  sold  to  the  Spinning 
Company  at  the  rate  of  £2  16s.  per  annual 
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Fig.  i. 


horse-power  taken  off  the  rope  pulleys  (Fig.  2). 
The  turbines  are  horizontal  wheels,  and  their 
vertical  axes  are  geared  by  bevil  wheels  with 
the  rope  pulleys,  by  which  motion  is  conveyed 
through  cotton  ropes  to  the  two  generating 
dynamos.  The  latter  are  six  pole  machines, 
each  designed  for  an  output  of  330  amperes  at 
624  volts,  and  in  regular  work  these  machines 
are  coupled  parallel.  The  machines,  and,  in 
fact,  the  whole  installation,  with  the  exception 
of  the  hydraulic  works,  has  been  designed  by 
Mr.  Brown,  to  whom  I am  indebted  for  the 
particulars  I now  bring  before  you.  The 
electrical  part  of  the  plant  was  made  and 


erected  by  the  Oerlikon  Engineering  Works. 
The  line  consists  of  four  cables  (each  having 
an  area  of  ’437  of  a square  inch),  and  is  sup- 
ported at  four  intermediate  points,  besides  the 
supports  at  the  terminuses.  One  of  the  interme- 
diate supports  is  the  old  turbine  house,  which, 
in  former  times,  was  used  in  connection  with 
the  wire  rope  transmission ; the  others  are 
towers  of  iron  framework,  46  feet  high,  one  of 
which  is  shown  to  a larger  scale  in  Fig.  1. 
Ihe  span  where  the  line  crosses  the  river  is 
330  feet,  and  where  it  passes  along  the  shore 
of  the  river  the  span  is  430  feet. 

You  may  imagine  that  the  proper  support 


Fig.  2. 


and  insulation  of  cables  of  that  size,  and  with 
so  long  a span,  is  a matter  of  considerable 
difficulty.  The  use  of  glass  or  earthenware 
insulators  on  a stalk,  as  employed  for  the  sup- 
port  of  telegraph  lines  and  other  light  wires, 
is,  of  course,  out  of  the  question.  We  must 
have  something  very  much  more  substantial, 
and  this  has  been  provided  in  the  manner 
shown  Fig.  5 (p.  715),  Near  the  top  of  each 
post  there  are  bolted  to  the  iron  framework 
four  of  the  boxes  shown  on  this  diagram  : one 
for  each  line  of  cables.  The  inner  box  serves 
as  a kind  of  junction  or  connecting  piece 


between  the  cable  ends,  which  are  opened  out 
as  shown.  Molten  zinc  is  then  run  in,  and 
surrounds  every  single  wire,  thus  making  a 
perfect  electrical  joint ; whilst,  at  the  same 
time,  the  strain  is  divided  between  all  the 
wires  in  the  most  even  way  possible.  The 
inner  box  is  surrounded  by  an  outer  box,  and 
the  intervening  space  is  cast  out  with  sulphur, 
which  is  an  excellent  insulating  material,  and, 
applied  in  this  way,  of  sufficient  mechanical 
strength  to  resist  the  large  forces  involved  in 
the  supporting  of  these  heavy  cables. 

In  mountainous  countries,  where  thunder* 
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storms  are  frequent  and  violent,  the  protection 
of  lines  from  lightning  strokes  is  a matter  that 
must  not  be  overlooked.  The  line  I am 
describing  is  protected  in  a two-fold  manner. 
In  the  first  place,  there  is  stretched  over  the 
four  electric  cables  a steel  wire  rope,  passing 
right  over  the  supports,  and  in  good  electric 
connection  with  their  iron  framework,  and 
therefore  with  earth.  The  object  of  this 
arrangement  is  to  act  as  an  ordinary  lightning 
protector,  on  the  supposition  that  a lightning 
flash  will  rather  go  to  earth  by  way  of  the 
steel  cable  and  one  of  the  towers  than  run 
alongthe  electric  line.  But  lightning  flashes  are 
sometimes  very  erratic,  as  was  shown  experi- 
mentally in  this  very  room,  in  the  admirable 
“Mann  Lectures”  which  Professor  Lodge 
delivered  before  this  Society  in  1888.  It  is, 
therefore,  also  necessary  to  make  provision 
for  flashes  which  will,  for  some  reason  or 
other,  stray  away  from  the  direct  path  pro- 
vided for  them  ; and  this  has  been  done  in  the 
Schaff hausen  installation,  by  the  employment 
of  lightning  arresters  at  both  terminal  stations. 
At  each  station  there  are  four  lightning 
arresters,  one  for  each  cable.  They  consist 
of  a pair  of  toothed  plates,  of  which,  however, 
only  one  is  fixed,  the  other  being  moveable. 
When  a flash  strikes  one  cable  only,  it  goes  to 


earth  by  the  corresponding  plates,  and  no 
further  damage  is  done.  Should,  however, 
both  a positive  and  a negative  cable  be  struck 
at  the  same  time,  then  the  arc  set  up  between 
the  plates  by  the  passage  of  the  lightning 
flash  provides  an  easy  path  for  the  passage  of 
the  power  current  also  ; in  other  words,  the 
generator  will  be  short  circuited.  The  object 
of  making  one  of  the  plates  moveable  is  to  cut 
off  the  short  circuit  current  before  any  harm  is 
done  to  the  machinery.  The  moveable  plate  of 
the  lightning  protector  is  connected  to  the  core 
of  a solenoid,  through  which  the  short  cir- 
cuited current  must  flow.  Immediately  this 
current  is  started,  the  core  is  sucked  in,  and 
the  moveable  plate  falls  away  from  the  fixed 
plate,  thus  acting  the  part  of  an  automatic 
switch. 

Returning  now  to  the  Schaffhausen  plant, 
the  generating  station  contains  two  300  horse- 
power dynamos,  which  are  over-compounded, 
so  as  to  produce  a constant  pressure  of  600 
volts  at  the  motor  station,  the  loss  in  the  line 
being  with  full  current  24  volts.  These 
machines  have  series-wound  drum  armatures, 
running  at  200  revolutions  per  minute.  Their 
more  important  electrical  data,  as  well  as  those 
referring  to  the  motors,  are  given  in  the  follow- 
ing Table  : — ■ 


Schaffhausen  Transmission  Plant. 


Generators. 

Twin  Motor. 

Small  Motors. 

Number  of  machines  

2 

I 

2 

Normal  horse-power 

300 

380 

60 

Number  of  poles  in  magnet  field  

6 

6 

2 

Revolutions  per  minute  

300 

3°° 

350 

Terminal  voltage  

624 

600 

600 

Normal  current  amperes 

330 

500 

8l 

Diameter  of  armature  inches  

47^ 

42£ 

23f 

Length  of  armature  core  inches  

20 

2o£ 

22* 

Radial  depth  of  armature  core  inches  

8 

7 

4| 

Section  of  armature  conductor  square  inches 

•103 

•078 

•0287 

Number  of  armature  conductors 

316 

316 

540 

Number  of  commutator  segments  

IS3 

153 

90 

Loss  in  armature  resistance  per  cent 

1-46 

i-52 

27 

Induction  in  armature  C.G.S.  measure ........ 

7>500 

7,600  1 

15,800 

Shunt  resistance  ohms 

140 

143 

295 

Loss  in  shunt  excitation  per  cent 

i-35 

1-68 

— 

6 

4 

— 

Loss  in  main  excitation  per  cent 

3 

2 

— 

Drum. 

Drum. 

Cylinder, 
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Fig.  4 shows  a drawing  of  these  genera- 
tors. Fig.  3 is  a drawing  of  the  twin  motor, 
which  receives  the  bulk  of  the  power  at  the 
spinning  mills,  whilst  the  remainder  is  taken 
up  by  a couple  of  two-pole  motors,  placed  in 
other  parts  of  the  mills.  These  are  not  shown 
on  the  diagrams,  as  they  are  of  the  ordinary 
design,  with  which  you  are  already  familiar. 
The  twin-motor  is  rated  at  380,  and  each  of 
Fig.  4. 


101234S  Feet 

the  single  motors  at  60  horse-power,  making 
in  all  500  nett  brake  horse-power  delivered  to 
the  mill  shafting.  The  coupling  between  the 
motors  and  the  mill  shafting  is  by  cotton 
ropes,  as  shown  in  Fig.  3,  the  arrangement 
chosen  having  the  advantage  that  very  little 
side  strain  is  thrown  upon  the  motor  bearings, 
owing  to  the  ropes  pulling  opposite  ways. 


An  interestin  and  novel  feature  of  the  plant 
is  the  arrangement  adopted  for  starting  gradu- 
ally, and  yet  without  the  use  of  resistance.  In 
my  experiments  last  week  I used  current 
delivered  at  constant  pressure ; and,  to  start 
the  motor  gradually,  and  prevent  sparking  at 
the  commutator,  I was  obliged  to  insert  into 
the  armature  circuit  a variable  resistance, 
which  was  withdrawn  after  the  motor  had 
gathered  enough  speed  to  make  this  safe. 
There  is  no  inconvenience  in  using  such  a 
resistance  when  we  are  dealing  with  small 
currents ; but  when  it  is  a question  of  several 
hundred  amperes,  and  the  absorption  of  as 
many  horse-power,  the  resistance  becomes  a 
very  cumbersome  and  unwieldy  appliance. 
To  get  over  this  difficulty,  Mr.  Brown  has 
devised  a very  ingenious  method  of  coupling 
between  the  line  and  machines,  the  essen- 
tial features  of  which  are  shown  in  Fig.  6. 
As  I have  already  mentioned,  there  are  four 
main  cables,  two  positive  and  two  negative. 
Three  of  these  cables  contain  no  switches 
which  need  be  used  for  starting,  although  of 
course  they  contain  the  switches  and  fuses 
which  may  be  required  for  testing  purposes 
and  as  safety  devices,  but  these,  not  being 
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essential  to  the  explanation  of  the  starting 
arrangements,  I have  not  shown  in  the  dia- 
gram. Call  the  two  outer  cables  positive,  and 
the  two  inner  cables  negative.  The  positive 
cables  are  looped  at  both  terminuses,  and  the 
inner  cables  are  also  looped  in  this  way,  but  a 
switch  is  inserted  in  the  right-hand  cable  at 
the  motor  station.  Now  imagine  all  the  ma- 
chines at  rest,  and  this  switch  to  be  open. 
To  start  the  plant,  the  turbine-driven  gene- 
rator, Gi,  is  set  in  motion,  and  the  speed  run 
up  till  this  machine  excites  itself  by  its  own 
shunt.  If  you  follow  the  connections  you  will 
find  that  the  shunts  of  the  other  three  machines 
will  at  the  same  time  also  become  excited. 
The  motors  have  now  made  their  fields,  and  if 
we  start  the  second  generator,  g2,  slowly,  a 
power  current  of  gradually  increasing  strength 
will  be  sent  through  both  motors,  and  the 
latter  will  gradually  start.  As  they  gather 


Fig.  5. 


speed,  their  counter  E.M.F.,  which  is  indi- 
cated by  a voltmeter  at  the  motor  station, 
gradually  rises  ; and  if  it  has  become  equal  to 
the  E.M.F.  indicated  by  a second  voltmeter  in 
connection  with  the  current  from  the  first 
generator,  Glf  the  attendant  closes  the  switch, 
and  the  operation  of  starting  is  completed.  It 
should  be  noted  that  on  closing  this  switch 
there  is  no  sudden  rush  of  current,  since  the 
pressure  on  both  sides  of  the  switch  is  approxi- 
mately equal. 

Originally  the  motors  were  intended  to  be 
pure  shunt  machines,  but  it  was  soon  found 
that  owing  to  the  very  small  armature  resist- 
ance and  armature  reaction,  it  was  very  diffi- 
cult to  get  the  load  equally  divided  between 
them.  Mr.  Brown,  to  overcome  this  difficulty, 
hit  upon  the  ingenious  device  of  making  the 
machines  mutually  control  each  other  by  put- 
ting on  demagnetising  main  coils,  and  cross* 
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ing  the  connections  between  armatures  and 
fields,  so  that  the  machine  which  might  at  any 
moment  develop  a tendency  to  take  more  than 
its  fair  share  of  current  would  have  its  field 
strengthened  by  the  deficiency  of  current  pass- 
ing through  its  main  turns  to  the  other  arma- 
ture, and  would  thus  immediately  raise  its 
counter  E.M.F.,  and  check  the  excess  of  cur- 
rent, whilst  the  other  machine  which  was  not 
taking  enough  current  would  have  its  field 
weakened,  and  would  thus  be  forced  to  take 
more  current.  It  is  clear  that  by  this  cross- 
connection  even  a neglect  on  the  part  of  the 
attendant  to  set  the  brushes  properly  cannot 


Fig.  6. 


materially  influence  the  even  division  of  cur- 
rent and  load  between  the  two  machines.  At 
the  same  time  the  demagnetising  influence  of 
the  main  coils  has  the  same  effect  as  if  the 
armature  reaction  were  increased,  and  insures 
thus  constancy  of  speed,  as  I have  shown  you 
experimentally  last  week.  In  the  diagram, 
Fig.  6,  the  machines  are  represented  as  if  they 
had  only  two  poles  each.  This  I have  done 
to  make  the  diagram  as  simple  as  possible, 
and  for  the  same  reason  I have  shown  the 
shunt  and  main  coils  on  separate  magnet 
limbs,  but  you  will  have  no  difficulty  in  trans- 
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lating  in  your  own  mind  this  principle  of  cir- 
cuit connections  to  multipolar  machines. 

It  may  interest  you  to  have  a few  details  of 
a commercial  nature  regarding  this  transmis- 
sion plant.  The  manufacturers  have  guaran- 
teed a commercial  efficiency  at  ordinary  full 
load  of  78  per  cent.,  also  that  the  machines 
must  be  capable  of  transmitting  an  excess  of 
20  per  cent,  over  their  normal  power  for  one 
hour  and  a half  without  damage.  The  wear 
of  one  set  of  brushes  to  be  not  less  than  2,000 
hours,  and  the  life  of  a commutator  not  less 

20.000  hours.  The  variation  of  speed  of  the 
motors  between  running  idle  and  under  full 
load  not  to  exceed  3 per  cent.  The  total  cost 
of  the  electrical  part  of  the  plant,  including 
cable  towers  and  erection,  was  ^6,800,  or 
£13  12s.  per  net  horse-power  delivered. 

I have  occupied  some  time  in  putting 
before  you  this  transmission  plant,  because 
exact  information  about  successful  engineering 
work  is  of  great  value  to  practical  men  ; and 
the  Schaffhausen  plant  is  certainly  one  of  the 
best  and  most  successful  examples  I could 
have  chosen.  The  power  transmitted  is  cer- 
tainly large,  according  to  our  present  ideas, 
but  there  is  good  reason  to  believe  that — in 
point  of  magnitude,  at  any  rate — this  trans- 
mission will  very  soon  be  eclipsed  by  other 
work  of  this  kind.  There  are  projects  afloat  for 
utilising  the  power  of  the  Rhine,  near  Bale,  to 
the  tune  of  tens  of  thousands  of  horse-power, 
and  at  Niagara,  as  you  all  know,  a total  of 

125.000  horse-power,  or  a little  over  3J  per 
cent,  of  the  total  power  of  Niagara,  is  to  be 
taken  from  the  Falls  and  transmitted  to  various 
distances,  the  longest  distance  being  some 
twenty  miles.  I am  not  in  a position  to  give 
you  details  of  any  of  the  schemes  which  have 
been  submitted  to  the  Niagara  Commission, 
since  these  are  the  property  of  the  Cataract 
Company,  but  by  the  courtesy  of  several 
members  of  the  Commission,  notably  Dr. 
Coleman  Sellers,  I am  able  to  give  you  a 
general  outline  of  the  schemes.  My  object  in 
applying  to  the  Niagara  Commission  for  in- 
formation of  this  kind  was  to  obtain  some 
indication  of  the  opinions  which  leading 
modern  engineers  entertain  of  electric  power 
transmission,  and  to  put  the  result  of  my 
inquiry  before  you.  Lest  the  general  con- 
dition of  the  Niagara  scheme  may  not  be  quite 
familiar  to  all  of  you,  I shall  now  throw  upon 
the  screen  a picture  of  the  Falls,  and  give  you 
very  briefly  an  outline  of  the  objects  for  which 
the  Cataract  Company  has  been  established. 

Of  the  immense  power  represented  by  the 


descent  of  the  river  from  its  upper  to  its  lower 
level  over  the  Falls  (about  3^  million  horse- 
power), there  is  utilised  at  present  an  aggre- 
gate of  only  about  5,000  horse-power  in  the 
mills  you  see  on  the  left  of  the  picture.  The 
water  is  brought  to  these  mills  by  a surface 
canal  from  the  upper  reaches  of  the  river,  and, 
after  passing  through  turbines,  is  discharged 
into  the  open  air  about  half-way  between  the 
level  of  the  ground  and  the  level  of  the  river 
below  the  tail  races,  forming  a number  of 
miniature  waterfalls.  Only  about  half  the 
available  head  is  therefore  utilised.  If  the 
system  adopted  hitherto  could  be  followed  in 
future,  there  would  be  little  difficulty  in  estab- 
lishing a station  for  the  generation  of  any 
amount  of  power  in  this  locality,  but  there  is 
a strong  tide  of  public  opinion  against  the 
establishment  of  any  more  hydraulic  works  on 
the  river  bank,  to  say  nothing  of  the  difficulty 
of  finding  room  for  them  and  the  open-air 
canal  which  would  be  required.  The  Cataract 
Company  have  therefore  resolved  to  carry  out 
their  operations,  to  a great  extent,  under- 
ground ; and  at  the  present  moment  are 
driving  a tunnel  30  feet  high  by  20  feet  wide, 
and  about  6,700  feet  long,  which  is  to  serve  as 
a tail  race  for  the  water  coming  away  from 
their  power-station.  This  tunnel  is  shown  on 
the  picture  by  two  dotted  lines,  and  its  mouth 
is  partly  submerged  under  the  level  of  the 
lower  river.  The  total  fall  between  the  upper 
and  lower  river  is  200  feet,  and  the  net  fall 
available  for  the  turbines  is  140  feet.  The 
fact  that  the  tail  race  is  a tunnel,  necessitates 
the  turbines  being  placed  at  least  no  feet 
underground,  since  the  suction  tube  of  a 
turbine  cannot  be  made  longer  than  the 
column  of  water  which  can  be  balanced  by 
atmospheric  pressure,  and  this  increases  very 
materially  the  engineering  difficulties  of  the 
work. 

Last  summer  the  Cataract  Company  invited 
a limited  number  of  engineers  to  send  in 
projects  for  the  creation  and  transmission  of 
power,  and  instituted  a Commission,  under 
the  presidency  of  Sir  William  Thomson,  to 
investigate  and  report  on  the  projects.  There 
were  in  all  twenty  competitors,  but  of  these 
only  fourteen  complied  with  the  programme 
drawn  up  by  the  Commission,  and  were  there- 
fore held  to  be  qualified  to  have  their  projects 
examined.  Of  these  fourteen,  eight  competi- 
tors sent  in  combined  projects  for  the  creation 
and  transmission  of  power,  four  referred  only 
to  the  creation,  and  two  only  to  the  transmis- 
sion of  the  power.  The  point  of  interest  to  us 
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is  what  methods  were  suggested  by  the  ten 
qualified  competitors  in  transmission.  The 
question  is  somewhat  complicated  by  the  fact 
that  some  competitors  have  suggested  mixed 
systems  of  transmission,  and  that  in  classify- 
ing the  schemes  into  electrical,  pneumatic, 
and  hydraulic,  we  must  count  some  competi- 
tors twice  over.  On  this  basis  I find  that  the 
following  represents  the  tranmission  projects  : 
— Electrical,  7;  pneumatic,  6;  hydraulic,  2. 
It  is  certainly  remarkable  that  the  balance 
in  favour  of  electric  transmission  should  be  so 
small.  And  it  is  equally  remarkable  that 
there  should  have  been  as  many  as  six  com- 
petitors who  either  wholly  or  partly  advocated 
pneumatic  transmission.  The  experience  of 
colliery  managers  goes  to  show  that  even  over 
the  comparatively  short  distances  over  which 
they  use  pneumatic  transmission,  the  total 
efficiency  lies  generally  between  20  and  30  per 
cent.,  and  does  certainly  not  exceed  40  per 
cent.  We  cannot  suppose  that  engineers  who 
have  sent  in  pneumatic  projects  are  ignorant 
of  this  fact,  or  at  any  rate  we  must  suppose 
that  the  majority  of  them  are  quite  aware  that 
high  efficiency  cannot  be  expected  from  com- 
pressed air  transmission.  If,  nevertheless, 
they  have  adopted  compressed  air  in  pre- 
ference to  electricity,  it  must  be  for  one  of  two 
reasons.  Either  they  have  no  confidence  in 
the  capabilities  of  electric  transmission,  or 
they  consider  the  cost  so  high  that  the  interest 
on  the  extra  capital  and  the  greater  deprecia- 
tion of  the  plant  will  more  than  counterbalance 
the  advantage  of  high  efficiency.  It  cannot 
be  denied  that  in  the  present  state  of  our 
knowledge  of  electric  transmission,  there  is 
some  ground  for  both  these  views.  The 
Niagara  problem  is  unique  both  in  magnitude 
and  distance,  and  I am  bound  to  confess  that 
we  electrical  engineers  are  at  the  present 
moment  not  quite  prepared  to  face  it.  At  the 
same  time  I must  say  that  I feel  convinced 
that  in  a few  years  from  now  there  will  be  not 
one,  but  a dozen  men  ready  to  face  this 
problem  with  a very  good  chance  of  success- 
fully solving  it.  As  a matter  of  fact,  we  are 
at  present  on  the  threshold  of  a new  system  of 
electric  power  transmission.  The  old  system 
of  using  continuous  currents  and  ordinary 
dynamos  has  been  perfected  to  a point  which 
leaves  little  to  be  desired,  but  it  has  its  limits, 
and,  unfortunately,  the  Niagara  problem,  or 
at  least  a part  of  it,  is  just  a little  beyond  these 
limits.  Hence  we  find  that  only  about  half  of 
the  competitors  have  had  the  courage  to  pro- 
pose electric  transmission.  Of  these,  only  two 


suggested  the  use  of  alternating  currents  at 
voltages  of  5,000  and  10,000  respectively;  the 
others  followed  the  old  lines  of  continuous 
current  transmission  at  voltages  varying  be- 
tween 1,600  and  4,500  volts. 

This  brings  me  to  the  consideration  of  a 
subject  which  is  of  great  importance  not  only 
in  regard  to  the  Niagara  problem,  but  to  long 
distance  transmission  generally,  namely,  the 
limits  of  distance  up  to  which  the  usual  system 
of  transmission  is  practicable.  If  you  will 
refer  to  the  Table  giving  the  cost  of  transmis- 
sion plants,  given  in  my  last  lecture  (see 
ante  p.  710),  you  will  find  that,  for  large 
powers  at  any  rate,  an  increase  of  distance 
up  to  four  or  five  miles  does  not  make 
the  cost  prohibitive,  and  you  will  conclude 
from  these  figures  that,  within  a five  mile 
limit,  the  old  system  of  electric  transmission 
is  certainly  feasible.  How  much  farther  you 
might  go  is  a matter  for  theoretical  considera- 
tion ; the  Table  does  not  help  you  much,  as 
the  only  example  of  a very  long  distance, 
transmission  is  one  where  the  power  is  small, 
and  is  therefore,  in  a certain  sense,  mislead- 
ing. I have  given  you  a formula  by  which 
you  can  calculate  the  most  economical  voltage 
for  any  distance  ; and  if  you  do  this  for  many 
cases,  taking,  for  instance,  500  horse- power 
as  your  unit  of  power,  you  will  find  that  as  the 
distance  increases  beyond  about  five  miles, 
the  economical  voltage  begins  to  grow  beyond 
the  limit  which  might  be  considered  practi- 
cable for  one  machine.  It  is  quite  impossible 
to  lay  down  hard  and  fast  rules.  Under 
certain  conditions,  especially  if  you  have  to 
transmit  cheap  water-power,  you  may  possibly 
reach  a distance  of  ten  miles  before  getting  to 
the  limit  of  voltage  ; but  whatever  may  be  the 
special  conditions  of  the  problem,  there  is  a 
limit  of  distance  beyond  which  a single 
machine  will  not  reach.  “ Very  well,  then,” 
you  might  say,  “if  a single  machine  cannot 
be  made  to  give  the  required  pressure,  let  us 
put  two  or  three  machines  in  series.”  To 
correctly  appreciate  such  a suggestion,  let  us 
first  of  all  see  what  limits  the  voltage  of  a 
machine.  Two  things  limit  it ; the  commutator 
and  the  general  insulation.  Practical  dynamo 
makers  will  tell  you  that  in  large  machines 
they  are  quite  prepared  to  put  1,000  volts  on 
the  usual  Pacinotti  commutator — if  necessary, 
they  will  go  to  2,000  volts,  but  with  some  mis- 
giving; and  if  you  ask  them  to  make  a 
machine  for  3,000  volts,  they  will,  as  likely  as 
not,  refuse.  I do  not  refer  to  the  Thomson, 
Houston,  or  Brush  machines,  which  have 
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special  commutators,  but  to  large  machines 
giving  an  even  current  and  a high  efficiency, 
such  as  we  require  in  the  transmission  of 
power.  We  may  thus  conclude  that  2,000, 
or,  at  the  outside,  3,000  volts,  is  the  limit  of 
voltage  to  be  obtained  from  a single  com- 
mutator. But  the  general  insulation  of  the 
machine  must  also  stand  this  pressure,  and 
where,  as  in  dynamos  and  motors,  the  insula- 
tion consists  of  cotton,  paper,  fibre,  varnish, 
and  like  materials,  which  are  subjected  not 
only  to  electrical,  but  also  to  mechanical 
strains,  3,000  volts  is  quite  high  enough  for 
safe  working.  The  commutator  difficulty  can 
of  course  be  got  over  by  putting  several 
machines  in  series  and  insulating  their  frames 
from  earth.  The  difficulty  of  general  insula- 
tion can,  however,  not  be  met  so  easily.  This 
you  will  see  by  referring  to  Fig.  7,  which 


Fig.  7. 


shows,  diagramatically,  three  2,000  volt  ma- 
chines placed  in  series.  Shunt  excitation  at 
the  high  pressure  of  2,000  volts  is,  of  course, 
out  of  the  question ; series  excitation  intro- 
duces complication  and  certain  difficulties, 
especially  at  the  motor  station  ; and  separate 
excitation,  although  simple  and  easily  worked, 
has  the  disadvantage  of  throwing  great  elec- 
trical strains  upon  the  insulation  between  the 
exciting  coils  and  the  frames  of  the  machines. 
Imagine,  for  instance,  that  there  is  a weak 
place  at  A,  between  the  exciting  coil  and 
the  frame  of  the  first  machine,  then  the 
strain  between  the  exciting  coil  and  the  frame 
of  the  third  machine  at  B will  be  about  6,000 
volts,  even  if  all  the  machines  are  perfectly 
insulated  from  earth.  With  series  self-exciting 
machines,  the  strain  would  of  course  be 
limited  to  2,000  volts,  but  there  still  remains 
the  difficulty  that  all  the  armatures  would  have 
to  be  mechanically  connected  by  insulated 
couplings,  and  there  would  also  be  great 
danger  in  touching  even  the  iron  frame  of  any 
machine.  You  see  the  use  of  several  machines 
in  series  is  not  such  an  easy  matter  as  it  may 
look  at  the  first  glance,  and  this  method  has, 
as  far  as  I know,  only  been  adopted  in  cases 
where  the  total  voltage  was  under  2,000. 


The  net  result  of  our  investigation  may  be 
stated  by  saying  that  the  electric  transmission 
of  power  by  continuous  currents  is  economical 
and  safe  up  to  distances  for  which  the  most 
economical  voltage  does  not  exceed  2,000,  or, 
at  the  outside,  3,000  volts,  but  that  beyond 
these  distances  some  other  system  must  be 
applied.  That  this  other  system  must  also  be 
electrical  is  evident,  for  we  know  perfectly 
well  that  distances  beyond  the  reach  of  our 
present  electric  transmission  systems  are  hope- 
lessly beyond  the  reach  of  lines  of  shafting, 
flying  ropes,  air,  or  water.  Now  what  is  this 
new  electrical  system  which  shall  enable  us  to 
carry  power  over  ten  or  twenty,  or  perhaps  a 
hundred  miles  ? 

In  attempting  to  answer  this  question  I must 
perforce  leave  the  safe  ground  of  solid  facts 
and  engineering  practice,  and  enter  into  the 
domain  of  speculation.  Yet  speculation  based 
upon  experimental  results  which  in  themselves 
are  as  reliable  as  were  those  experimental 
results  which  have  led  to  the  practical  develop- 
ment of  electric -power  transmission  as  we 
know  it  now. 

The  starting  point  in  the  theory  which  I have 
now  to  bring  before  you  is  the  well  known  disc 
of  Arago.  If  a copper  disc  be  rapidly  re- 
volved under  a compass  needle,  the  latter 
is  also  set  into  rotation.  I am  able  to  show 
you  this  experiment,  by  the  kindness  of 
the  Science  and  Art  Department,  who  have 
lent  me  the  apparatus  you  see  before  you. 
Between  the  copper  disc  and  the  compass 
needle  is  placed  a sheet  of  glass  so  as  to  pre- 
vent air  currents  from  affecting  the  needle.  If 
I set  the  disc  in  motion  you  see  that  the  mag- 
net very  soon  follows.  To  make  the  motion  of 
the  latter  better  visible,  coloured  pieces  of 
paper  are  attached  to  the  poles.  Now  the  fact 
that  the  magnet  revolves  is  evidently  due  to 
there  acting  upon  it  some  mechanical  force. 
The  explanation  is  perfectly  simple.  The  disc, 
in  passing  under  the  poles  of  the  magnet,  be- 
comes the  seat  of  a very  complex  system  of 
electromotive  forces,  which  produce  an  equally 
complex  system  of  currents.  Some  of  these 
currents  cross  the  path  of  the  lines  of  force 
emanating  from  the  magnet,  and  thus  me- 
chanical forces  are  set  up  between  the  disc 
and  the  magnet,  causing  the  latter  to  rotate. 
It  is  as  though  there  existed  betwen  the  disc 
and  the  magnet  a kind  of  electromagnetic 
friction  by  which  the  magnet  is  dragged  after 
the  disc.  Since  all  motion  is  relative,  it  is 
perfectly  clear  that  we  might  regard  the  mag- 
net as  revolving,  and  then  the  disc  will  be 
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dragged  after  it.  With  the  apparatus  before 
you  this  experiment  would  not  succeed,  since 
the  magnet  is  small  and  the  disc  is  heavy  ; 
but  if  we  were  to  employ  a very  strong  magnet, 
and  revolve  it  rapidly  enough,  there  would  be 
no  difficulty  in  setting  the  disc  in  rotation, 
and  even  obtaining  power  from  it.  I have  said  a 
moment  ago  that  the  system  of  currents  set  up  in 
the  disc  is  very  complex,  and  you  will  easily  see 
that  only  those  currents  which  are  more  or  less 
radial,  and  of  these  only  their  radial  compo- 
nents, are  instrumental  in  exerting  mechanical 
force,  whilst  all  the  other  currents  represent 
simply  so  much  waste  power.  To  make  an 
efficient  machine  we  must,  therefore,  not 
employ  a continuous  disc,  but  a system  of 
conductors,  so  arranged  as  to  force  the 
currents  to  flow  as  much  as  possible  in  a 
radial  sense,  and  only  in  those  places  which 
are  immediately  under  the  influence  of  the 
magnetic  field.  Or,  better  still,  we  may 
abandon  the  disc  shape  of  conductors  alto- 
gether, and  substitute  an  armature  with  a 
laminated  iron  core  of  the  drum  type,  seen  end 
on  in  Fig.  8,  and  use,  instead  of  a straight 


Fig.  8. 


magnet,  a horse-shoe  magnet,  so  shaped  as  to 
bring  its  poles,  N s,  to  opposite  sides  of  the 
drum,  and  wind  the  latter  with  a number  of 
coils  closed  in  themselves.  If  we  now  revolve 
the  magnet,  strong  currents  will  be  generated 
in  each  coil  successively,  and  a very  strong 
torque  will  be  exerted  on  the  armature.  The 
torque  will,  in  fact,  be  comparable  to  that  re- 
quired to  revolve  an  ordinary  continuous  cur- 
rent drum  armature  in  a strong  field,  if  we  short 
circuit  the  brushes.  Here,  you  see,  we  have, 
by  applying  a few  very  obvious  improvements 
to  the  Arago  disc,  at  once  obtained  a machine 
of  very  considerable  power.  Imagine  both  the 
magnet  and  the  armature  mounted  on  inde- 
pendent spindles  (not  shown  in  the  diagram, 
but  passing  both  at  right  angles  through  the 
centre  of  the  figure),  then  it  is  perfectly  clear 
that  power  given  to  the  magnet  spindle  is 
transmitted,  by  electro-magnetic  induction,  to 
the  armature  ; and  a large  portion  of  it  may, 
therefore,  be  obtained  again  from  the  arma- 
ture spindle.  Here  we  have,  certainly,  trans- 
mission of  power,  but  not  of  the  kind  we 


require,  since  the  distance  of  transmission  is 
nothing.  Now,  what  we  want  to  do  is  to  so  alter 
our  machine  so  as  to  separate  the  two  parts. 
We  want  the  magnet  in  one  place  and  the 
armature  in  another  place,  miles  away.  If,  in 
this  case,  we  succeed  in  transmitting  rotation 
from  the  magnet  to  the  armature,  then  we 
shall  have  solved  the  problem.  This  problem 
has  been  solved  by  an  Italian  electrician,  Pro- 
fessor Gallileo  Ferraris,  of  Turin,  who,  early  in 
1888,  communicated  to  the  Turin  Academy  the 
results  of  his  investigation  on  rotating  magnetic 
fields  produced  by  alternating  currents.  To 
clearly  see  the  bearing  which  Ferraris’  investi- 
gation has  on  our  problem,  let  us  inquire  what 
it  is  we  want  at  the  motor  station.  We  want 
there  an  armature,  as  shown  in  Fig.  8,  and  a 
magnetic  field,  the  lines  of  which  shall  pass 
through  the  armature,  and  shall  revolve  round 
its  centre.  Whether  the  field  is  due  to  a real 
magnet,  or  is  produced  by  any  other  means, 
is  immaterial ; and  it  is  the  merit  of  Ferraris 
to  have  shown  us  how  to  produce  such  a 
revolving  field  without  the  use  of  a real 
magnet,  but  simply  by  the  use  of  two  distinct 
alternating  currents  passing  through  fixed 
coils. 

Fig.  9. 


As  the  subject  is  new,  and  will  not  be  found 
in  any  of  the  numerous  text-books  dealing 
with  electrical  engineering,  you  will  perhaps 
not  think  it  out  of  place  if  I put  it  before  you 
in  rather  an  elementary  manner,  beginning 
with  the  simplest  possible  case,  and  passing 
gradually  to  the  more  complicated  cases. 
Assume,  then,  a combination  of  apparatus,  as 
shown  in  Fig.  9.  Here  you  have,  on  the  left, 
an  annular  iron  core  wound  with  two  coils, 
which  are  connected  in  series,  and  to  a pair 
of  line  wires  going  to  a similar  coil  on  the 
right,  which  may  be  at  any  distance.  Into  the 
circular  space  enclosed  by  the  first  coil  we  put 
a straight  bar  magnet,  N S,  which  can  re- 
volve round  the  centre.  As  the  poles  sweep 
past  the  wire  turns,  an  E.M.F.  is  induced,  and 
a current  is  caused  to  flow,  the  direction  of 
which  changes  twice  in  every  revolution.  We 
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have  here,  in  fact,  an  ordinary  alternate 
current  generator  with  stationary  armature,  and 
revolving  field  magnet.  By  suitably  propor- 
tioning and  placing  the  various  parts  of  the 
apparatus,  we  can  make  the  E.M.F.  and  the 
current  curve  of  a true  sine  character  ; and,  in 
order  to  simplify  the  treatment,  I shall  assume 
that  in  this,  and  in  the  cases  which  follow, 
the  design  is  such  that  all  the  E.M.F.  and 
current  waves  follow  the  sine  law.  The  alter- 
nating current,  in  passing  through  the  coils  on 
the  right,  magnetise  the  iron  core,  so  as  to 
develop  north  and  south  polarity  in  the  line 
Mj  Mj.  The  effect  is  the  same  as  if  we  placed 
into  the  ring  a vertical  magnet  which  is  collap- 
sible, the  two  poles  shrinking  into  a point  at 
the  moment  that  the  current  strength  is  zero, 
and  coming  apart  vertically  as  the  current 
increases.  We  must  imagine  this  magnet 
alternately  shrinking  into  nothing  and  growing 
larger  and  stronger ; also  reversing  its 
polarity  each  time  that  it  passes  through  its 


volving  magnet  will  have  passed  the  vertical 
position  shown  in  the  diagram  by  the  time  the 
current  has  reached  its  maximum  ; and  I can, 
therefore,  eliminate  the  lag  from  the  graphic 
diagram,  by  assuming  that  the  revolving 
magnet  has  been  shifted  back  through 
an  angle  equal  to  the  angle  of  lag  in  this 
diagram,  but  left  in  its  true  position  in  the 
diagram  representing  the  apparatus  itself.  In 
Fig.  9,  the  coils  on  the  ring  on  the  right  hand 
are  placed  on  the  horizontal  diameter.  If,  as 
in  Fig.  10,  I place  them  on  the  vertical 
diameter,  the  resulting  oscillating  field  will  be 
horizontal,  namely,  on  the  line,  Ms  M2 ; and 
the  projection  of  n on  the  vertical  must  be 
taken  over  to  the  horizontal,  as  shown  by  the 
dotted  quarter  circle.  Fet  us  now  suppose 
that  we  have  both  horizontal  and  vertical  coils 
on  the  ring,  as  shown  in  this  figure,  then  the 
combined  effect  of  these  coils  will  be  to  pro- 
duce an  oscillating  field  on  the  line,  R R,  the 
strength  of  the  field  being,  as  you  will  easily 


Fig.  10. 


zero  condition.  In  the  apparatus  shown  by 
Fig.  9,  therefore,  rotation  of  a real  magnet 
on  the  left  produces  merely  an  oscillating 
magnetic  field  on  the  right.  As  you  know,  a 
magnetic  field  may  be  represented  graphically, 
in  direction  and  magnitude,  by  a straight  line; 
and,  in  this  particular  case,  the  line  so  repre- 
senting the  oscillating  field  is  the  projection 
of  the  radius,  O n , on  the  vertical  M,  M1?  if  the 
length  of  the  radius,  O n,  represents  the 
strength  of  the  field  at  maximum  current.  At 
the  moment  to  which  the  diagram  refers,  our 
collapsible  magnet  will,  therefore,  have  grown 
to  the  strength  represented  by  the  length,  st  ?ix  ; 
and,  if  there  were  no  lag,  the  real  revolving 
magnet  would,  at  that  moment,  occupy  the 
position,  s N.  As  there  must  be  some  loss  in 
the  transmission,  I have  shown  N at  a larger 
radius  than  n.  If  there  is  lag,  then  n and  N 
will  not  lie  on  the  same  radius,  but  n will 
occupy,  say,  the  position  n\  and  the  strength 
of  the  oscillating  field  will  be  nj  sj  The 
practical  effect  of  lag  is  this,  that  the  re- 


Fjg. 11. 


understand,  about  40  per  cent,  greater  than  in 
either  of  the  former  cases  ; but  still  the  field  is 
not  a revolving  one.  I can  show  you  the  pro- 
duction of  an  oscillating  field,  as  here  ex- 
plained, by  means  of  a mechanical  model. 

Up  to  the  present,  then,  we  have  not  advanced 
in  the  solution  of  our  problem.  We  have  pro- 
duced at  the  distant  point  an  oscillating  field  ; 
but  what  we  want  there  is  a revolving  field  ; 
and  to  get  this  we  must  duplicate  the  apparatus 
shown  in  Fig.  9,  by  putting  horizontal  coils  on 
the  generator  and  vertical  coils  on  the  motor 
ring,  in  addition  to  the  coils  already  there. 
This  arrangement  is  shown  in  Fig.  11.  Now, 
the  field  produced  by  the  coils,  1 1,  is  given  by 
the  projection  of  O n on  the  vertical ; and  that 
produced  by  the  coils  2 2 is  given  by  the  pro- 
jection of  O n on  the  horizontal.  The  resultant 
of  these  two  fields  is  therefore  O n , the  point 
n revolving  round  O as  a centre  on  the  circle 
R.  The  effect  of  revolving  a real  magnet 
within  the  generator  ring  is,  then,  to  produce  a 
revolving  magnetic  field  of  the  strength  o n 


July  17,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


within  the  motor  ring,  a kind  of  revolving 
phantom  magnet  which,  for  our  purpose,  is 
quite  as  suitable  as  a real  magnet.  I can 
also  show  you  this  effect  by  means  of  the 
mechanical  model. 

You  observe  that  in  Diagram  11  four  wires 
are  shown,  connecting  the  generating  and 
receiving  machines.  Now  as  the  absolute 
potential  of  any  of  these  wires  may  be  chosen 
arbitrarily,  there  is  obviously  nothing  against 
choosing  it  at  such  a value  as  will  make  it 
coincide  with  the  absolute  potential  of  another 
wire  not  belonging  to  the  same  circuit.  We 
might  thus,  for  instance,  equalise  the  poten- 
tial between  the  wires  A and  B by  connecting 
them  at  either  terminus,  as  shown  by  dotted 
lines,  and  not  disturb  in  any  way  the  satisfac- 
tory working  of  the  machines.  Or,  better 
still,  we  may  omit  one  of  the  wires  altogether, 
and  use  the  other  as  a common  wire  for  both 
circuits,  and  thus  reduce  the  total  number  of 
wires  to  three.  The  common  wire  must, 
however,  have  about  40  per  cent,  more  carry- 
ing capacity,  since  the  algebraical  sum  of  the 
two  currents  is  1 '4  times  the  strength  of  each 
current  taken  singly.  Here  you  have,  then, 
the  theoretical  solution  of  the  problem  of  how 
to  transmit  power  by  alternating  currents  as 
indicated  by  Ferraris,  but  the  first  to  attack 
this  problem  practically  was  Mr.  Tesla,  an 
American  electrician,  and  such  motors  are 
therefore  also  known  under  the  name  of  Tesla 
motors,  though  the  name  “ Ferraris  motors  ” 
seems  to  me  to  be  more  appropriate,  as  dis- 
tinguishing this  motor  from  the  two  wire  Tesla 
motors,  about  which  I shall  say  something 
presently.  To  carry  out  a power  transmission 
by  means  of  such  a system,  we  must  have 
at  the  generating  station  an  alternator,  the 
armature  of  which  is  wound  with  two  circuits 
giving  currents  with  a quarter  period  phase 
difference,  three  line  wires,  and  a motor  having 
a laminated  field  magnet,  which  is  excited  by 
coils  placed  alternately  in  the  two  circuits  so 
as  to  produce  a revolving  field.  The  armature 
of  this  motor  must  have  an  iron  core,  sur- 
rounded with  coils  closed  in  themselves. 

The  necessity  of  using  three  line  wires  is,  to 
a certain  extent,  a disadvantage  of  this  system, 
and  several  engineers,  Mr.  Tesla  foremost 
amongst  them,  have  tried  to  improve  the 
system  in  such  way  that  two  line  wires  only 
should  suffice.  The  methods  suggested  have 
this  in  common,  that  all  aim  at  producing  a 
difference  in  phase  between  the  currents  pass- 
ing through  the  motor,  without  the  use  of  a 
second  set  of  coils  on  the  generator.  If  we 
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insert,  for  instance,  a large  inductionless  re- 
sistance into  the  branch  B in  Fig.  10,  and  a 
coil  having  very  little  resistance,  but  great 
self-induction,  into  the  branch  A,  the  current 
in  the  coils  1 1 will  lag  by  a small  amount 
behind  the  E.M.F.  impulses  of  the  generator, 
whilst  the  current  in  the  coils  2 2 will  lag 
behind  these  impulses  by  a larger  amount. 
The  phase  difference  between  the  two  currents 
can,  of  course,  not  amount  to  90°,  which  angle 
is  required  for  producing  the  best  effect,  but 
some  difference  of  phase  can  certainly  be  pro- 
duced in  this  way.  The  arrangement  will,  in 
fact,  be  equivalent  to  that  shown  in  Fig  12, 
where  the  distance  between  the  two  sets  of 
coils  on  the  generator  is  less  than  90°. 

An  easy  geometrical  construction,  which  I 
need  not  explain  at  length,  shows  that  in  this 
case  the  path  of  either  pole  of  what  I have 
before  called  the  revolving  phantom  magnet 
is  an  ellipse,  but  that  it  can  be  made  to  be 
circular  by  a dis-symmetrical  arrangement  of 
the  coils  on  the  motor,  though  in  this  case  the 
diameter  of  the  circle  is  much  reduced.  In 
either  case  the  value  of  the  machine  as  a 
power-producing  appliance  is  also  much  re- 

Fig.  12. 


duced,  whilst  at  the  same  time  the  efficiency 
must  be  low,  owing  to  the  waste  of  power  in 
the  resistance  coil.  I can  also  show  you  the 
action  of  this  two-wire  motor  by  means  of  the 
mechanical  model. 

Owing  to  the  low  efficiency  and  small  power 
of  the  two-wire  revolving  field  motor,  its  em- 
ployment is  necessarily  restricted  to  cases 
where  these  defects  are  of  little  consequence, 
but  for  the  transmission  of  large  powers  over 
long  distances  it  is  not  suitable.  For  such  a 
purpose  we  must  have  three  wires,  but  this  is 
not  a great  drawback  since  the  cost  of  the  line 
is  but  little  increased  by  the  necessity  of 
splitting  up  the  total  weight  of  copper  into 
three  instead  of  into  two  wires.  The  revolving 
field  motor  has,  however,  the  defect  that  it  is 
not  self- regulating.  Its  speed  may  be  anything 
between  zero  and  that  speed  which  will  give 
synchronism  between  the  two  machines  ac- 
cordingly as  the  mechanical  load  varies  from 
a maximum  to  nothing.  This  defect  can  be 
overcome  by  combining  with  the  armature  in 
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the  motor  a real  magnet  which  will  force  the 
armature  to  keep  step  with  the  current,  and 
thus  insure  a constant  speed  at  varying  loads. 
The  motor  will  thus  start  with  great  power  by 
virtue  of  the  currents  induced  in  the  armature- 
winding by  the  revolving  field,  and  having 
reached  the  synchronising  speed  it  will  keep 
there  by  virtue  of  the  interaction  between  the 
revolving  field  and  the  revolving  magnet ; it 
will,  in  fact,  behave  just  like  an  ordinary 
alternator  run  as  a motor,  with  this  difference, 
however,  that  the  ordinary  alternator,  if  over- 
loaded by  50  or  100  per  cent.,  will  be  thrown 
out  of  step  and  come  to  rest,  whereas  the 
combined  Ferraris  and  synchronising  motor 
will  always  be  ready  to  recover  itself  after  the 
overload  has  been  removed. 

Since  the  discovery  of  Ferraris  has  been 
made  public  many  engineers  have  turned  their 
attention  to  revolving  field  motors,  and  espe- 
cially to  a modification  of  this  principle,  ac- 
cording to  which  three  sets  of  coils  are  em- 
ployed instead  of  two  sets  only.  As  far  as  I 
have  been  able  to  trace  the  history  of  this  in- 
vention, the  first  to  suggest  the  use  of  three 
coils  were  M.  Tesla  and  Charles  Bradley. 
The  latter  applied  in  the  United  States 
for  a patent  in  1888,  which  bears  the 
number  409,450,  and  was  granted  on  the 
20th  August,  1889.  Next  comes  Wenstrom 
with  his  British  patent,  No.  5,423,  of  1890, 
and  at  about  the  same  time  Dobrovolsky,  in 
Berlin,  had  worked  out  a similar  system. 
About  a year  ago,  when  I visited  him  at  the 
works  of  the  Berlin  Electrical  Company,  he 
showed  me  such  a three-wire  motor  in  action, 
whilst  shortly  afterwards  Charles  Brown,  of 
Oerlikon,  took  the  matter  up,  and  it  may  in- 
terest you  to  learn  that  he  is  at  the  present 
moment  putting  up  a 500  horse-power  trans- 
mission plant  on  this  system  between  Biilach 
and  Oerlikon,  a distance  of  15  miles.  This 
transmission  is  intended  to  supply  all  the 
power  required  in  the  Oerlikon  Works.  The 
general  principle  forming  the  basis  of  the 
work  done  by  these  various  inventors  is 
illustrated  in  Fig.  13.  The  generator  con- 
tains a revolving  field  - magnet,  and  an 
armature  wound  with  three  distinct  coils. 
The  end,  O,  of  each  coil  is  joined  to  a 
wire,  W,  common  to  all,  and  the  three  free 
ends  are  joined  with  the  three-line  wires.  At 
the  receiving  station  there  is  a three-legged 
magnet,  the  coils  on  the  legs  being  in  connec- 
tion with  the  line  wires  on  the  one  side,  and 
joined  by  a common  wire,  w,  on  the  other  side. 
It  is  easy  to  see  that  the  rotation  of  the  field 


magnet  in  the  generator  will  produce  successive! 
polarities  in  the  legsof  thereceivingmagnet,and 
that  the  general  effect  will  be  that  of  a revolving 
field.  The  armature.  A,  will,  therefore,  be  set' 
in  rotation  in  the  same  way  as  is  the  case  in 
the  original  Ferraris  motor.  This  kind  of 
transmission  is  known  in  Germany  under  the, 
name  of  transmission  by  the  “three-phase! 
current,”  and  it  is  likely  that  it  will,  ere  long,! 
become  a strong  rival  to  the  ordinary  alter- 
nating current. 

The  diagrams  I have  brought  before  you: 
were  all  drawn  for  two-pole  machines,  as  this 
was  the  simplest  way  of  making  the  principles! 
clear  ; but  I need  hardly  say  that,  in  practice, 
the  machines  are  made  of  the  multipolar  type, 
in  order  to  bring  the  speeds  down  to  any  desired 
value.  • 

You  will,  perhaps,  ask  why  we  should  go  to 
the  complication  of  three-line  wires  and  a 
totally  new  type  of  motor,  seeing  that,  with 
the  ordinary  dynamos  and  motors,  such  ex- 
cellent results  have  been  obtained,  and  that 
with  only  two-line  wires.  My  answer  is  that, 

Fig.  1 3. 


with  this  new  system,  we  can  greatly  extend 
the  distance  of  transmission.  I have  spoken, 
a short  time  ago,  of  the  difficulties  which  the 
high  voltage  required  in  long-distance  trans- 
mission, raised  in  connection  with  the  com- 
mutators and  general  insulation  of  machines. 
Now,  in  the  three-wire  system  of  transmission, 
by  alternating  currents,  we  have  no  commu- 
tators, and,  in  fact,  not  even  rubbing  currents. 
One  of  our  difficulties  has,  therefore,  already 
vanished.  As  to  the  other,  which  has  refer- 
ence to  the  general  insulation  of  the  machines, 
it  is  easy  to  see  how  this  may  be  overcome. 
We  need  only,  instead  of  working  direct,  work 
through  transformers.  The  insulation  of 
transformers  offers  no  difficulty  whatever.  I 
have  here  on  the  table  a transformer  of  the 
type  made  by  Messrs.  Johnson  and  Phillipps, 
which  has  been  designed  specially  for  high- 
pressure  currents,  and  is  provided  with  oil 
insulation.  I have  recently  used  two  of  these 
transformers  for  testing  a Brook’s  line.  In 
one  transformer  the  pressure  was  raised  from 
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2,400  to  17,000  volts,  the  high-pressure  current 
was  sent  through  the  line,  and,  at  the  other  end, 
it  was  again  transformed  down  to  2,400  volts, 
and,  finally,  to  100  volts,  for  lighting  glow- 
lamps.  The  apparatus  was  kept  running  for 
several  days  without  any  difficulty.  Mr.  Brown 
informs  me  that  he  has  with  oil  insulated 
transformers,  and  even  gone  up  to  36,000  volts, 
without  breaking  down  the  insulation,  and  the 
Bulach-Oerlikon  transmission  will  be  made  at 
25,000  volts,  whereas  the  machine  will  work 
only  at  a few  hundred  volts.  There  is  thus  no 
difficulty  in  adopting  whatever  voltage  is  most 
economical  in  each  case,  and  yet  avoiding  all 
danger,  either  to  the  attendant  or  to  the 
machines  themselves,  at  the  generating  and 
motor  station. 

I feel  that  I owe  an  apology  for  having 
occupied  so  much  of  your  time  with  discussing 
a branch  of  power  transmission  which,  to  many 
of  you,  must  seem  to  be  purely  theoretical,  and 
hardly  ripe  for  discussion.  My  excuse  must 
be  that  I am  very  strongly  convinced  that  some 
form  of  alternate  current  working  will  be  the 
ultimate  solution  of  the  problem  how  to  trans- 
mit power — possibly  over  all  distances,  but 
certainly  over  very  long  distances— and  that  I 
was  desirous  of  directing  the  attention  of  elec- 
trical engineers  to  a subject  in  which  much 
work  may  still  be  done. 

Electric  Machine  Tools. 

In  concluding  my  lectures,  I wish  to  bring 
before  you  a few  examples  of  short  distance 
transmission  as  applied  to  electric  machine 
tools.  This  branch  of  our  subject  has  of  late 
years  received  considerable  development  at 
the  hands  of  various  English  firms,  and, 
thanks  to  their  enterprise  and  perseverance, 
is  now  a well-established  method  in  several 
engineering  works. 

As  an  example,  I may  mention  the  Leven 
Shipyard  of  Messrs.  Denny  Brothers,  at 
Dumbarton,  and  Mr.  Archibald  Denny  has 
been  good  enough  to  give  me  some  particulars 
of  the  work  carried  on  by  his  firm  in  this 
direction.  I cannot  do  better  than  quote  his 
words: — “In  our  yard  and  engine  works  we 
have  numerous  instances  of  electric  transmis- 
sion of  power.  In  our  experimental  tank  we 
drive  our  model  cutting  machine  and  small 
lathes  by  means  of  a 3 horse-power  Immisch 
motor.  In  our  upholstery  department  we  drive 
six  sewing  machines  with  a 2 horse-power 
Immisch  motor ; of  course  in  this  case  there 
is  a large  margin  of  power.  In  our  experi- 
mental tank  we  have  also  used  small  motors 


for  driving  small  model  paddle  wheels  in  our 
experimental  models,  and  have  obtained  in 
this  way  most  valuable  data,  which  we  could 
not  have  got  by  any  other  means.  The  power 
for  all  this  work  is  obtained  from  a dynamo 
driven  by  an  ordinary  line  of  shafting  in  our 
joiner’s  shop.  We  also  use  a 3 horse-power 
motor  in  the  yard  for  boring  the  stern  tubes  in 
place  ; before  this  we  used  a portable  engine, 
which  necessitated  an  attendant  to  fire  the 
boiler  and  carry  water  to  it.” 

“ During  the  holidays,  when  all  the  boilers 
are  off  except  one,  we  occasionally  put  down  a 
motor  for  driving  some  lathes  to  do  repair 
work,  and  this  saves  an  attendant  at  more 
than  one  boiler.  In  our  engine  works  the 
pattern  shop  is  driven  by  a 15  horse-power 
Manchester  motor,  the  dynamo  being  driven 
off  the  line  of  shafting  in  the  fitting  shop.” 

You  see,  Messrs.  Denny  Brothers  find  elec- 
tric power  transmission  so  handy,  economical, 
and  convenient,  that  they  make  extensive  use 
of  it.  They  employ  a special  tool  for  drilling 
the  sole  plates  of  engines,  which  I now  show 
on  the  screen.  The  weight  of  the  machine  is 
sufficient  for  the  pressure  required  on  the  drill, 
and  the  whole  apparatus  being  mounted  on 
wheels,  it  can  be  rapidly  shifted.  The 
machine  will  drill  1^  inch  holes  through  two 
thicknesses  of  inch  plate  in  three  minutes. 

Another  machine  used  at  Leven  Shipyard  is 
a special  drill  for  butt  straps.  The  motor  and 
gear  are  mounted  on  a stout  vertical  column 
with  horizontal  arm,  so  as  to  give  adjustment 
in  both  directions,  the  column  being  bolted  to 
the  strap,  as  shown.  The  machine  will  take 
in  straps  50  inches  deep  by  23  inches  between 
outer  rows  of  holes,  and  is  chiefly  used  for 
drilling  sheer  strake  double  butt  straps.  The 
outside  strap  is  first  punched  and  counter- 
sunk, and  the  machine  drills  through  the  plate 
and  inside  strap.  The  machine  is  worked  by 
two  men — one  hole-borer  and  one  labourer — • 
and  will  do  three  straps,  or  about  180  holes 
per  day. 

The  rivet  holes  in  boiler  furnaces  are  also 
drilled  by  an  electric  tool,  which  I illustrate  on 
the  screen.  The  machine  has  a tripod  stand 
arranged  to  go  inside  the  furnace,  but  it  has 
also  holding-on  magnets  for  outside  work. 
One  man  with  this  machine  does  the  work 
which  formerly  required  three  to  four  men. 

No  account  of  electric  machine  tools  would 
be  complete  if  it  did  not  include  the  work  done 
by  Mr.  Rowan,  who  has  been  very  successful 
in  developing  this  branch  of  power  transmis- 
sion. Amongst  the  improvements  Mr.  Rowan 
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introduced  is  that  of  holding-on  magnets, 
whereby  the  tools  are  firmly  held  in  place 
while  at  work,  and  yet  by  the  mere  turning  of 
a switch  become  liberated  and  can  be  shifted 
to  a new  position  with  the  greatest  ease.  You 
see  on  the  screen  some  of  Mr.  Rowland’s 
drillers  as  applied  to  ship  work.  The  appa- 
ratus is  suspended  on  a chain  over  the  ship’s 
side  and  supplied  with  current  by  means  of 
two  flexible  wires.  I need  not  detain  you  with 
a description  of  the  picture  on  the  screen  be- 
cause I can  show  you  the  actual  machine  at 
work,  thanks  to  the  kindness  of  Messrs. 
M’Whirter,  Fergusson  and  Co.,  the  makers, 
who  have  sent  me  one  of  their  latest  machines 
for  this  lecture. 

I am  also  indebted  to  Mr.  Webb,  the  Loco- 
motive Superintendent  of  the  London  and 
North-Western  Railway,  for  the  loan  of  one  of 
his  electric  tube  cutters  which  you  see  before 
you,  and  which  I shall  now  work.  A diagram 
of  this  machine  to  an  enlarged  scale  is  on  the 
wall. 

These  few  examples  of  what  are  properly 
called  electric  machine  tools  must  suffice  for 
this  lecture,  but  there  is  another  class  of  appa- 
ratus, namely,  electric  mining  machines,  which 
ought  to  be  included  in  our  subject.  Several 
firms,  both  here  and  abroad,  have  of  late  years 
devoted  considerable  attention  to  the  appli- 
cation of  electric  power  to  mining  operations, 
such  as  pumping,  hauling,  coal-cutting,  and 
drilling.  Messrs.  Goolden  and  Co.,  for  in- 
stance, have  during  the  last  four  years  steadily 
and  perse veringly  worked  out  many  of  the 
difficult  problems  in  connection  with  this  sub- 
ject, and  I am  indebted  to  this  firm  for  the  loan 
of  the  apparatus  you  see  here,  and  also  to  Mr. 
Atkinson  for  assisting  me  in  setting  the  ma- 
chines up.  After  the  excellent  paper  which 
Mr.  Atkinson  read  at  the  Institution  of  Civil 
Engineers,  only  a few  weeks  ago,  it  would  be 
occupying  your  time  uselessly  if  I were  to  give 
any  lengthy  description  of  these  machines.  I 
shall,  therefore,  merely  show  two  types  of 
mining  motor  on  the  screen  and  show  you  a 
drill  at  work. 

I have  in  these  lectures  not  attempted  to 
treat  exhaustively  any  one  branch  of  the  sub- 
ject, but  have  rather  endeavoured  to  pass  the 
various  branches  in  rapid  review,  so  that  you 
may  know  what  electric  transmission  of  power 
can  do  and  what  it  cannot  do.  We  hear  now- 
adays very  frequently  the  assertion  that  elec- 
tricity is  but  in  its  infancy  and  will  ere  long  be 
the  sole  motive  power,  driving  our  main-line 
trains,  speeding  our  vessels  across  the  ocean, 


and  running  our  factories.  These  are  idle 
dreams,  ideas  put  forward  by  persons  who  have 
forgotten  or  have  never  learned  the  funda- 
mental laws  of  nature.  Do  not  waste  time  over 
such  ideas,  for  there  are  other  more  hopeful 
problems,  such  as  the  utilisation  of  water 
power  generally,  of  waste  coal  at  the  pit’s 
mouth,  the  working  of  railways  in  mountainous 
districts,  where  water  power  is  abundant  all 
along  the  line,  the  working  of  tramways, 
underground  town  railways,  the  application  of 
electric  power  to  such  purposes  for  which  now 
small  auxiliary  steam  engines  are  employed, 
and  last,  but  not  least,  its  application  to  ma- 
chine tools  and  other  special  machinery,  of 
which  I have  given  you  examples  to-night. 


Miscellaneous. 


PATENT-  OFFICE. 

The  Report  of  the  Comptroller-General  of  Patents 
for  the  year  1890  has  just  been  issued.  It  shows  the 
usual  growth  in  the  number  of  applications  for 
patents,  which  has  now  reached  the  very  high  figure 
of  21,307.  In  the  first  year  since  the  last  change  in 
the  law — 1884— the  number  sprang  up  from  5,993  to 
17,110,  the  highest  figure,  6,241,  having  been  reached 
in  1882.  In  the  following  year  the  numbers  fell  a 
little,  to  16,101;  but  in  1886  they  increased  again, 
and  the  increase  has  been  steady  down  to  the  last 
year  for  which  we  have  a record.  The  revenue  of  the 
office  is  very  large,  ^192,606.  Of  this,  ^83,240  was 
expended,  leaving  a surplus  for  the  year  of  ^109, 366. 
This  surplus  is  not  equal  to  that  annually  earned 
under  the  older  system,  the  surplus  income  for  the 
year  1883  amounting  to  ,£172,527,  the  total  revenue 
for  that  year  being  ^224,956.  The  diminished  income 
is  of  course  due  to  the  lowered  scale  of  fees. 

The  largest  increase  in  expenditure  is  in  the  item 
of  salaries,  which  has  grown  from  ^30,811  to 
^52,527.  Although  the  number  of  applications 
printed  is  so  very  much  larger,  the  printer’s  bill 
shows  but  a small  increase,  being  ^17,000  against 
just  ^15,000.  It  should  also  be  noted  that  the  fees 
from  trade  marks  for  the  past  year  are  very  much 
greater  than  they  were  in  1883,  being  ^16,427,  as 
compared  with  ^5,060. 

The  report  also  gives  information  as  to  the  other 
departments  of  work  of  the  Patent-office,  lists  of  the 
places  to  which  grants  of  the  specifications  are  made,  j 
and  a copy  of  the  “Patents,  Trade  Marks,  and  De- 
signs Rules,”  now  in  force,  together  with  the  forms 
employed  under  them, 
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DEVELOPMENT  OF  SPANISH- AMERICAN 
TRADE. 

It  is  stated  in  a report  recently  issued  by  the 
United  States  Government,  on  the  subject  of  trade 
and  transportation  between  that  country  and  Spanish 
America,  that  people  who  have  not  studied  the 
question  have  very  little  conception  of  the  magnitude 
and  value  of  the  foreign  commerce  of  Central  and 
South  America.  The  50  millions  of  people  south  of 
the  Rio  Grande  and  the  Gulf  of  Mexico  are  engaged 
in  a trade  which  amounts  to  1,000  millions  of  dollars 
annually,  nearly  equally  divided  between  exports  and 
imports  ; and  in  the  countries  south  of  the  Tropic  of 
Capricorn,  those  of  the  temperate  zone  of  South 
America,  the  foreign  trade  is  increasing  with  amazing 
rapidity.  The  total  value  of  the  foreign  commerce  of 
these  countries  increased  from  709  million  dollars  in 
1870  to  1,014  millions  in  1884,  a gain  of  305  millions, 
or  43  per  cent.  This  increase  of  commerce  during 
the  period  indicated,  compares  favourably  with  the 
increase  in  the  trade  in  merchandise  of  the  principal 
commercial  nations  of  the  globe,  being,  for  example, 
greater  than  that  of  Great  Britain,  which  increased 
27*2  per  cent.  The  trade  in  merchandise  of  the 
United  States  increased  from  829  million  dollars  in 
1870  to  1,547  millions  in  1884,  showing  an  increase 
of  867  per  cent.  The  imports  of  Latin  America 
during  the  same  period  increased  from  337  million 
dollars  to  460  millions,  a gain  of  123  million  dollars, 
or  36-6  per  cent. ; and  the  exports  from  372  millions 
to  550  millions,  a gain  of  178  million  dollars,  or  48 
per  cent.  In  1886,  the  latest  year  for  which  the  com- 
plete statistics  are  available,  the  foreign  trade  of 
Latin  America  reached  a total  of  973  million  dollars, 
of  which  474  million  dollars  were  imports,  and  499 
millions  were  exports.  Of  this  trade  Brazil  had  the 
greater  share,  her  imports  amounting  to  108  million 
dollars,  her  exports  to  105  millions,  and  the  total 
foreign  trade  to  213  millions.  The  Argentine  Re- 
public came  next  in  the  order  of  importance,  with  98 
million  dollars  for  the  imports,  and  70  millions  for 
exports,  making  a total  of  168  million  dollars.  Cuba 
came  third  with  a total  trade  amounting  to  125 
million  dollars,  divided  as  follows — imports  58  mil- 
lions, and  exports  67  millions.  Chili  is  next  on  the 
list  with  40  million  dollars  imports,  51  millions  ex- 
ports, making  a total  of  91  millions.  During  the 
period  between  1870  and  1886  the  total  gain  was  264 
million  dollars.  The  greatest  increase  was  seen  in 
the  Argentine  Republic  (99  million  dollars),  the  next 
Cuba  (36  millions),  then  came  Chili  (24  millions),  and 
Brazil  (21  millions).  The  increase  in  Uruguay  was 
16  millions,  in  Venezuela  15  millions,  and  in  Colom- 
bia 10  millions,  while  all  the  other  nations  shared  in 
lesser  proportion.  If,  says  the  report  quoted  above, 
a comparison  could  be  made  with  the  year  1888,  a 
still  greater  increase  would  be  shown,  for  there  is  no 
doubt  that  during  that  year  the  commerce  of  Latin 
America  surpassed  even  that  of  the  year  1884,  and 
exceeded  r,ooo  million  of  dollars, 


SPIDERS  AND  ENGINEERS. 

Ever  since  the  story  of  Robert  Bruce  and  the 
spider,  that  insect  has  been  proverbially  held  up  to 
view  as  an  example  of  pertinacious  skill.  An 
attempt  to  establish  instinct  as  a guide  to  reason  is 
however,  a fallacy.  The  setting  hen  is  an  example 
of  instinct,  not  maternal  constancy.  This  perse- 
verence  of  spiders  may  have  been  an  encouragement 
to  Robert  Bruce,  but  it  is  often  a discouragement  in 
engineering  work.  In  sinking  plumb  lines  down 
shafts  for  middle  headings  in  tunnelling,  in  order  to 
obtain  an  alignment  for  the  tunnel,  the  accuracy  of 
the  work  is  often  seriously  impaired  by  spiders 
attaching  their  webs  to  the  lines  and  drawing  them 
towards  the  walls  with  sufficient  tension  to  intro- 
duce material  errors  in  the  position  of  the  plumb 
bobs.  In  fixing  the  alignment  of  Hoosac  Tunnel, 
Massachusetts,  U.S.,  at  the  bottom  of  a shaft 
1,028  feet  deep,  the  spiders  prevented  accurate  work 
with  plumb  lines,  until  two  cases  were  made  in- 
closing the  whole  length  of  these  lines.  For 
shallow  pits  the  spiders’  webs  can  be  broken 
by  raising  the  lines  and  then  lowering  them 
to  position  shortly  before  fixing  upon  points  ; 
but  in  this  instance  the  distance  was  so  great 
as  to  require  several  hours  before  the  vibra- 
tion of  the  lines  would  cease  even  with  the  bobs 
in  vessels  of  mercury.  The  suggestion  is  made 
that  the  lines  might  be  freed  from  similar  inter- 
ferences by  insulating  the  suspended  apparatus 
and  the  bob  from  the  earth  and  attaching  a grounded 
electric  light  circuit  to  the  wire,  relying  upon 
the  dampness  in  the  pit  to  give  sufficient  con- 
ductivity  to  the  cobwebs  to  cause  them  to  be 
seared  by  the  escape  when  any  cobweb  connected 
the  earth  to  the  plumb-wire.  Many  years  ago 
when  the  writer  used  the  level  in  an  engineer- 
ing party  there  were  frequent  difficulties  with  the 
instrument.  Curved  lines  like  arcs  of  circles  would 
appear  in  rapid  sequence  across  the  field  of  vision, 
which  would  be  nearly  eclipsed  at  times.  These 
difficulties  would  arise  at  irregular  and  generally 
inconvenient  intervals.  The  instrument  was  care- 
fully examined  without  revealing  any  cause.  The 
writer,  distrustful  of  his  own  eyesight,  visited 
an  eminent  oculist,  receiving  some  vague  advice  and 
paying  a realistic  fee.  It  was  afterwards  discovered 
that  a minute  spider  had  ensconced  himself  in  the 
cover  of  the  eyeglass  of  the  telescope  of  the  level. 
Recently  it  was  found  that  the  meter  in  the  store  of 
a patron  of  an  electric  lighting  station  in  America 
was  recording  what  was  a small  fraction  of  the 
electricity  known  to  be  used.  The  meter  was  of 
the  revolving  fan  type,  and  it  was  found  that  a 
spider  had  entered  the  case  through  a screw  hole  and 
spun  a web  in  such  a manner  as  to  prevent  the  free 
revolution  of  the  fans.  If  gas  meters  were  suscepti- 
ble to  similar  treatment  it  is  feared  there  might  be  a 
tendency  to  perforate  the  cases  and  imprison  spiders 
therein , — Engineering, 
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Notes  on  Books. 

— — 

Familiar  Objects  of  Everyday  Life  : a 

Handbook  of  Lessons  in  Elementary  Science.  By 
Joseph  Hassell.  London:  Blackie  and  Son.  1891. 
The  purpose  of  this  book  is  to  assist  teachers  in 
the  teaching  of  science  in  elementary  schools,  and 
the  chapters  are  for  the  most  part  enlargements  of 
notes  of  lessons  given  by  the  author  to  classes  of 
young  children.  The  general  course  commences  with 
a description  of  the  various  objects  necessary  for  the 
production  of  a letter,  of  postage,  and  of  money ; 
food  substances,  natural  phenomena  of  common 
English  small  birds,  parts  of  a plant  and  substances 
used  in  the  arts  and  manufactures  are  then  described. 
Courses  in  mechanics,  natural  history,  botany,  agri- 
culture, chemistry,  sound,  light  and  heat,  magnetism, 
and  electricity  follow,  and  the  work  is  concluded 
with  courses  in  domestic  economy,  common  animals 
and  plants,  and  lessons  on  inorganic  substances. 

An  Elementary  Text-book  of  Physiology. 
By  Vincent  T.  Murche.  London  : Blackie  and 
Son.  Elementary  Botany.  By  Joseph  W. 
Oliver.  London : Blackie  and  Son.  Elemen- 
tary Chemistry.  By  W.  Jerome  Harrison. 
London  : Blackie  and  Son. 

Of  these  educational  text-books,  that  on  physio- 
logy was  originally  designed  for  elementary  schools, 
but  it  has  been  adapted  for  use  by  classes  studying 
the  first  stage  of  the  Science  and  Art  course.  The 
botany  is  intended  for  the  use  of  students  in  the 
classes  under  the  Science  and  Art  Department,  and 
the  chemistry  for  the  public  elementary  schools,  that 
being  one  of  the  specific  subjects  in  the  Elementary 
Code.  All  these  text-books  are  fully  illustrated. 


Ventilation  : a Text-book  to  the  Practice  of  the 
Art  of  Ventilating  Buildings,  with  a supple- 
mentary chapter  upon  Air-testing.  By  William 
Paton  Buchan.  London : Crosby,  Lockwood  and 
Sons.  1891. 

The  author  discusses  the  questions  which  arise  in 
respect  to  the  application  of  the  principles  of  venti- 
lation to  the  preservation  of  a pure  air  in  schools, 
churches,  halls,  houses,  and  other  enclosures  where 
human  beings  live,  meet,  or  work.  A special  chapter 
is  devoted  to  railway  carriage  ventilation,  and  the 
author  points  out  that  while  in  many  schools  the 
cubic  space  allotted  to  each  pupil  is  140  cubic 
feet,  in  a railway  carriage  seated  for  ten  persons 
there  is  usually  only  about  26  cubic  feet  for  each 
person,  or  only  about  200  feet  for  the  whole  ten.  To 
obviate  this  evil  it  is  necessary  to  open  the  windows 
and  obtain  a thorough  draught.  The  evil  is  much 
aggravated  in  the  case  of  smoking  compartments, 
and  the  author  shows  the  need  of  a provision  for 
carrying  off  the  vitiated  air  at  the  roof. 


Moffatt’s  New  Geography,  written  for  the 
present  time,  being  a Manual  of  Geography, 
Astronomical,  Physical,  Commercial,  and  Political. 
Edited  by  Thomas  Page,  and  revised  by  Rev.  E. 
Hammonds.  London  : Moffatt  and  Paige. 

As  the  title  indicates,  this  work  deals  with 
mathematical  or  astronomical  geography,  physical, 
political,  and  commercial  geography,  as  well  as  the 
ordinary  descriptions  of  the  divisions  of  the  globe. 
Under  the  heading  of  commercial  geography,  an 
account  is  given  of  aids  to  trade  and  commerce,  and 
notices  of  the  principal  productions  forming  articles 
of  export  and  import.  In  the  portion  of  the  work 
devoted  to  the  division  of  the  globe,  the  whole  of 
the  British  empire  is  given  continuously. 


General  Notes. 

+ 

Tussur  Silk. — Mr.  M.  M.  Bhownaggree,  C.I.E., 
in  a speech  at  the  annual  dinner  of  the  Silk  Association 
of  Great  Britain,  referred  to  Mr.  Wardle’s  paper  on 
“Tussur  Silk,”  read  before  the  Society  of  Arts  on 
May  14th  last  (see  ante  p.  607),  and  in  answer  to  Sir 
George  Birdwood’s  question  in  the  discussion,  why 
India  had  failed  to  profit  by  Mr.  Wardle’s  teaching, 
he  said,  “I  can  explain  the  reason.  While  you 
gentlemen  are  engaged  in  developing  such  industries 
as  constitute  the  wealth  of  your  nation,  we,  in  India, 
are  only  industrious  in  manufacturing  Bachelors  and 
Masters  of  Arts.  The  mad  race  after  so-called 
academic  education  on  which  people  in  India  are 
started,  accounts  for  a good  deal  of  their  sad  neglect 
of  solid  industrial  pursuits.  They  have  been  gradu- 
ally losing  most  of  their  handicraft  which  once  made 
them  famous.  When  Lord  Reay  attempted  to 
direct  some  of  the  educational  aspirations  of  my 
countrymen  into  technical  and  industrial  channels, 
popular  as  he  was,  the  so-called  advanced  edu- 
cationists in  India  cried  out  against  him.”  Mr. 
Bhownaggree  further  regretted  “that  any  bale  of 
raw  produce  from  India  should  ever  come  to  this 
country,”  and  added,  “lam  grieved  to  think  that 
India  should  be  so  utterly  incapable  of  manufacturing 
its  own  raw  produce  as  to  let  it  all  go  out  of  the 
country.” 

Indian  Coal  Production. — From  a statement 
of  the  production  of  coal  in  British  India  in  1889-90, 
received  by  the  Board  of  Trade  from  the  India-office, 
it  appears  that  the  production  in  Bengal,  in  1889, 
was  1,541,356  tons,  and  in  1890,  1,626,245  tons; 
Punjab,  22,835  tons  and  40,677  tons;  Central  Pro- 
vinces, 144,465  tons  and  137,022  tons ; Assam, 
116,676  tons  and  145,708  tons;  Central  India, 
52,956  tons  and  77,842  tons;  Nizam’s  Territory, 
59,646  tons  and  125,486  tons  ; Beluchistan,  7,420 
tons  and  15,541  tons;  total  production  in  1889, 
1,945,354  tons,  against  2,168,521  tons  in  1890. 
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NOTICES, 

4, 

COUNCIL  MEETING. 

A special  meeting  of  the  Council  was  held 
on  Monday  last,  the  20th  inst.,  to  receive  the 
members  of  the  United  States  Commission, 
now  visiting  Europe  in  connection  with  the 
World’s  Columbian  Exposition,  to  be  held  at 
Chicago  in  1893. 

The  members  of  the  Commission  present 
were: — The  Hon.  Benjamin  Butterworth,  the 
Hon.  A.  G.  Bullock,  and  Major  Handy,  with 
Mr.  R.  S.  McCormick,  Secretary  in  the  United 
States  Legation. 

The  members  of  Council  present  were : — 
The  Attorney-General,  M.P.,  Chairman  ; Sir 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
Deputy  - Chairman  ; Sir  Frederick  Abel, 
K.C.B.,  D.C.L.,  D.Sc.  ; William  Anderson, 
M.Inst.C.E.,  F.R.S.  ; Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  M.D.,  LL.D.  ; Major- 

General  Sir  Owen  Tudor  Burne,  K.C.S.I., 
C.I.E.  ; Michael  Carteighe ; R.  Brudenell 
Carter,  F.R.C.S. ; Sir  George  Chubb;  Lord 
Alfred  Churchill ; B.  Francis  Cobb  ; Sir  Philip 
Cunliffe-Owen,  K.C.B.,  K.C.M.G.,  C.I.E. ; 
Prof.  James  Dewar,  M.A.,  F.R.S. ; Major- 
General  J.  F.  D.  Donnelly,  C.B.  ; Sir  Henry 
Doulton  ; James  Dredge  ; Sir  Douglas  Galton, 
K.C.B  , D.C.L.,  F.R.S.;  William  Henry Preece, 
F.R.S. ; Sir  Robert  Rawlinson,  K.C.B.  ; Sir 
Owen  Roberts,  M.A.,  F.S.A.  ; William 
Chandler  Roberts-Austen,  C.B.,  F.R.S. ; Sir 
Saul  Samuel,  K.C.M.G.,  C.B. ; with  Sir  Henry 
Trueman  Wood,  M.A.,  Secretary. 


Chicago  Exhibition,  1893. 

4 

THE  EXHIBITION  BUILDINGS. 

The  following  Report  was  drawn  up  by  Mr. 
Alan  Johnstone,  Second  Secretary  in  the 
British  Legation  at  Washington,  on  his  return 
from  a visit  recently  paid  to  the  city  of  Chicago, 
by  several  Foreign  Ministers  and  Members  of 
the  Diplomatic  Corps  at  Washington,  on  the 
invitation  of  the  Directors  of  the  Exhibition. 

As  Sir  Julian  Pauncefote  was  unable  to 
absent  himself  from  Washington  at  the  time, 
Mr.  Johnstone  accepted  the  invitation  to  join 
the  party  in  his  place. 

Mr.  Johnstone’s  report  was  transmitted  by 
the  British  Minister  to  the  Foreign-office,  and 
the  Under  Secretary  of  State  has  forwarded  it 
to  the  Society  of  Arts. 

Report. 

The  following  are  the  names  of  the  members  of 
the  Diplomatic  Corps  who  accepted  the  invitation  of 
the  Directors  of  the  Columbian  Exhibition  at  Chicago 
to  visit  that  city,  and  ascertain  the  situation  of  affairs 
with  respect  to  the  forthcoming  World’s  Fair  : — 

M.  Theodore  Roustan,  French  Minister;  Senor 
Don  H.  Guzman,  Nicaraguan  Minister  ; Mr.  A.  De 
Claparede,  Swiss  Minister;  Mr.  A.  Le  Ghait, 
Belgian  Minister;  Mr.  J.  Grip,  Swedish  Minister; 
Senor  Don  M.  S.  Guanes,  Spanish  Minister ; Mr. 
Ye  Cha  Yun,  Corean  Charge  d’ Affaires ; Mr.  Pung 
KwangYu,  Chinese  Charge  d’Affaires  ; Mr.  Bothine, 
Russian  Secretary  of  Legation  ; Mr.  Alan  Johnstone, 
British  Secretary  of  Legation;  Count  B.  Batthyany, 
Austrian  Attache. 

The  Swiss  Minister  was  accompanied  by  his  attache, 
Dr.  Alfred  Georg,  and  the  Spanish  Minister  by  a 
secretary,  Don  M.  Multedo,  and  Captain  Don  M. 
del  Carre,  Military  Attache  of  the  Legation.  The 
Chinese  Charge  d’Affaires  was  attended  by  Mr. 
Ho  Shen  Chee,  translator  of  the  Legation. 

Colonel  Davis,  Director-General  of  the  World’s 
Fair,  conducted  the  party  personally ; and  the  other 
gentlemen  who  joined  it  at  his  request  were  Mr. 
Sevellon  Brown,  Chief  Clerk,  State  Department ; 
Mr.  A.  Allen  and  Mr.  H.  Legarre,  Secretaries  State 
Department. 

The  invitations  had  originally  been  extended  to 
the  Heads  of  Missions  only ; but,  as  several  of  the 
Ministers  or  Charge  d’Affaires  were  unable  to  leave 
their  posts,  Colonel  Davis  was  kind  enough,  in  those 
instances,  to  invite  the  secretary  or  attache  of  the 
Legation  to  be  of  the  party,  with  the  permission  of 
their  chiefs. 

We  left  Washington  early  on  Thursday,  June  II, 
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and  arrived  in  Chicago  the  following  morning,  where 
we  were  met  at  the  station  by  ex- Senator  Palmer, 
President  of  the  World’s  Columbian  Commission ; 
Mr.  W.  T.  Baker,  President  of  the  Executive  Com- 
mittee ; and  other  gentlemen  connected  with  the 
various  committees.  We  were  then  driven  to  the 
Auditorium  Hotel,  where  rooms  had  been  reserved 
for  us,  and,  after  a short  interval,  were  taken  for  a 
drive  in  Lincoln-park,  on  the  north  side  of  the  city, 
and,  subsequently,  to  lunch  with  Mr.  Medill.  After 
luncheon,  we  were  conducted  to  the  Rand  McNalty 
building  on  Adams- street,  where  the  principal  offices 
of  the  Exhibition  are  situated.  These  comprise  the 
offices  of  the  National  Commissioners,  of  the  Local 
Directory,  of  the  Lady  Managers,  of  the  World’s 
Congress  Auxiliary,  and  of  the  chiefs  of  the  depart- 
ments, besides  committee»rooms,  &c.  Here  we 
were  shown  the  plans  of  the  Exhibition  grounds  and 
buildings,  which  were  explained  to  us  by  the  chief 
architect ; and  we  were  supplied  with  a map  of  the 
grounds  (Enclosure  No.  1)  and  a pamphlet  (Enclosure 
No.  2). 

This  pamphlet  contains  detailed  information  about 
the  Exhibition,  under  the  following  heads  : — 

1.  Action  by  Congress. 

2.  The  President’s  proclamation. 

3.  Dedicatory  ceremonies. 

4.  Opening  of  the  Exposition. 

5.  Foreign  exhibits. 

With  reference  to  No.  5,  I enclose  (Enclosure 
No.  3)  copies  of  the  “ General  Regulations  for 
Foreign  Exhibitors  at  the  World’s  Columbian  Ex- 
position in  Chicago,  prescribed  by  the  Director- 
General  by  authority  of  the  World’s  Columbian 
Commission,”  &c. 

These  regulations,  signed  by  the  Director-General, 
contain  all  possible  information  to  foreign  exhibitors 
on  points  connected  with  the  importation  of  goods 
into  the  United  States.  The  circular  from  the 
Secretary  of  the  Treasury  (also  contained  in  Enclo- 
sure No.  3)  states  that  goods  destined  for  the 
Exhibition  will  be  allowed  free  entry,  and  only 
charged  duty  when  sold.  I gathered  from  the 
officials  at  Chicago  that  Customs  officers  will  be 
attached  to  the  Exhibition,  and  that  goods  destined 
for  sale  will  have  their  original  price  and  their  price 
after  payment  of  duty  marked  on  them.  I should 
mention,  in  connection  with  the  regulations  referring 
to  packages,  that  it  has  been  arranged  that  all  cases 
containing  the  goods  of  foreign  exhibitors  will  be 
carefully  stored  away  after  their  contents  have  been 
unpacked,  so  that  each  exhibitor  can,  when  his  goods 
are  removed,  either  on  their  sale  or  at  the  close  of 
the  Exhibition,  claim  his  original  case.  Complaints 
were  made  at  the  Exhibition  of  Philadelphia  by 
exhibitors  of  the  expense  of  providing  new  cases,  as 
the  old  ones  had,  in  many  instances,  been  destroyed, 
and  consequently  the  directors  of  the  Chicago 
Exhibition  have  been  careful  to  guard  against  the 
recurrence  of  such  a grievance. 


Annexed  to  the  regulations  is  a full  list  of  the 
classification  of  the  various  exhibits  under  depart- 
ments and  sections. 

The  remaining  heads  into  which  the  pamphlet 
(Enclosure  No.  2)  is  divided  are — 

6.  United  States  Government  exhibits. 

7.  State  exhibits. 

8.  Awards. 

9.  Administration  of  the  Exhibition. 

10.  Plan  of  organisation. 

1 r.  Board  of  lady  managers. 

12.  Finances. 

13.  Site  for  Exhibition. 

14.  The  grounds,  buildings,  lake  pier,  &c. 

With  reference  to  10,  11,  12,  13,  and  14,  I enclose 
(Enclosure  No.  4)  a statement  in  detail  relating  to 
these  subjects,  giving  specially  full  information 
respecting  the  finances  and  the  area  and  site  of  the 
various  buildings  as  well  of  their  architectural 
designs. 

15.  The  Naval  exhibit. 

16.  The  Administration  buildings. 

17.  Machinery-hall. 

18.  Manufactures  buildings. 

19.  Electric  and  Mining  exhibits. 

20.  Art  exhibit. 

It  was  originally  intended  to  place  the  Art  Exhi- 
bition on  a pier  branching  out  into  the  lake  near  the 
centre  of  the  city,  but  it  has  now  been  decided  that 
the  building  shall  be  in  Jackson-park,  together  with 
the  other  structures. 

21.  Light,  Heat,  and  Power. 

22.  Transportation. 

The  site  of  the  Exhibition,  as  can  be  seen  from  the 
enclosed  map  (Enclosure  No.  5),  is  in  Jackson-park,  at 
a distance  of  about  six  miles  from  the  centre  of  the 
city.  The  question  of  the  transportation  of  visitors  is 
therefore  a troublesome  one,  but  the  difficulty  seems 
to  have  been  fully  solved  by  the  managers. 

The  means  of  transport  are  as  follows  : — 

The  Illinois  Central  Railroad  which  has  at  present 
a treble  line  of  rails  running  towards  Jackson-park, 
and,  as  explained  in  Enclosure  No.  2,  a junction  will 
be  effected  near  the  south-west  entrance  of  the  park, 
and  these  lines  run  in  a loop  into  a station  situated 
within  the  boundaries  of  the  park.  This  treble  line 
will  be  increased  to  a quintuple  one  by  the  time  of 
the  opening  of  the  Exhibition,  and  I was  assured  by 
the  transport  managers  that  150,000  persons  could  by 
these  means  be  conveyed  hourly  from  the  city  to  the 
Exhibition  in  about  15  minutes.  The  other  means  of 
conveyance  are  the  cable  and  horse  cars  as  well  as 
ordinary  vehicles,  which  would  take  about  three- 
quarters  of  an  hour  to  do  the  journey,  and  the  steam- 
boats which  will  ply  from  the  various  piers  on  the 
City  Lake  front  to  the  Exhibition  landing  stage, 
taking  about  the  same  time,  and  which  will  doubtless 
be  greatly  patronised  owing  to  the  pleasantness  of 
the  route. 
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By  these  various  means  it  is  calculated  that  over 
200,000  people  can  be  transported  to  the  Exhibition 
per  hour.  It  is  thought  that  the  attendance  may  run 
as  high  as  half  a million  in  one  day,  but  the  average 
is  sure  to  be  far  less  than  this,  and  consequently  there 
should  be  no  difficulty  in  conveying  people  to  and 
from  the  grounds. 

The  extra  accommodation  in  the  city  necessary  for 
visitors  to  the  Exhibition  has  been  carefully  provided 
for.  Many  new  temporary  hotels,  constructed 
chiefly  of  wood,  are  being  built,  some  in  close 
proximity  to  the  Fair  grounds ; numerous  lodging- 
houses  are  also  being  run  up,  and  it  is  believed  that 
in  these  buildings,  in  addition  to  the  existing  hotels, 
over  300,000  visitors  can  be  comfortably  provided 
for. 

On  the  morning  following  our  arrival  we  were 
driven  in  company  with  many  of  the  gentlemen  con- 
nected with  the  Fair  to  Jackson-park.  We  ap- 
proached it  by  way  of  Michigan  and  Drexel  streets, 
two  broad  and  handsome  boulevards  bordered  with 
trees,  and  with  beautiful  villas  standing  on  each  side 
during  the  first  two  miles.  Continuing  our  way 
through  Washington- park  (371  acres)  we  arrived  at 
the  Midway  Plaisance,  a strip  of  ground  600  feet 
broad  and  80  acres  in  extent,  which  connects  Wash- 
ington with  Jackson-park  (see  Enclosure  No.  1), 
north-west  corner  between  59th  and  60th  street. 
Here  it  is  proposed  to  erect  a bazaar  for  the  sale  of 
small  articles  from  Egypt,  Turkey,  China,  Japan,  and 
other  Oriental  countries.  Skirting  the  Plaisance 
and  the  Illinois  railway,  we  arrived  in  Jackson-park, 
and  at  once  drove  through  the  northern  portion  of 
the  park  to  the  lake  front,  at  Pier  No.  1 (see  map, 
enclosure  No.  1). 

Jackson-park  (586  acres)  may  properly  be  divided 
into  two  parts — the  northern  section  between  Piers 
Nos.  1 and  2,  and  the  southern  section  between 
Piers  2 and  3.  The  northern  section  is  already, 
technically  speaking,  a park  in  the  strict  sense  of  the 
term,  beautifully  turfed  and  graded,  and  with  many 
fine  trees  and  pieces  of  water.  A road  runs  along 
the  park  fronting  the  lake,  from  Piers  1 to  2,  with  a 
sloping  stone -paved  space  between  it  and  the  lake. 
This  road  will  be  continued  along  the  whole  front  of 
the  lake  up  to  Pier  No.  3.  In  the  northern  section 
place  will  be  allotted  to  the  State  buildings,  and 
the  buildings  of  all  foreign  nations.  The  fine  arts 
building  (3  acres  in  area)  will  also  stand  in  the 
northern  section  of  Jackson-park. 

At  present  Mexico  is  the  only  nation  which  has 
applied  for  space,  and  one  of  the  best  situations 
bordering  on  the  lake  has  been  allotted  to  her.  The 
foreign  nations  and  colonies  who  have  accepted  the 
official  invitation  to  participate  in  the  Exhibition 
are  France,  Great  Britain,  Germany,  Spain,  Japan, 
China,  Mexico,  Peru,  Honduras,  Salvador,  Costa 
Rica,  Colombia,  Cuba,  Guatemala,  Jamaica,  Nica- 
ragua, Chili,  San  Dominigo,  Turkey,  Ecuador, 
Denmark. 

Unofficial  assurance  of  acceptance  has  been  received 


from  Russia,  Egypt,  Morocco,  Venezuela,  Brazil, 
Hayti,  and  the  Argentine  Republic. 

Messrs.  Butterworth,  Handy,  Lindsay,  Bullock,  and 
Peck,  have  been  appointed  Commissioners  to  pro- 
ceed to  Europe  and  visit  the  various  capitals  with  a 
view  of  explaining  the  advantages  of  the  Exhibition, 
and  giving  any  information  likely  to  be  of  value  to 
exhibitors.  This  Commission  will  sail  early  in  July 
and  will  stay  abroad  until  September. 

Crossing  by  means  of  a temporary  bridge  the  piece 
of  water  which  divides  the  northern  from  the  southern 
portion  of  the  Exhibition,  we  entered  the  southern 
part  of  the  grounds  in  which  the  main  buildings  will 
be  erected.*  These  consist  of  (see  Enclosure  1)  — 

Area  (acres). 


1.  Manufactures 31*2 

2.  Machinery 267 

3.  Agriculture 15*4 

4.  Transportation  9*3 

5.  Horticulture  57 

6.  Mines  and  Mining 5*6 

7.  Electricity  5*6 

8.  Government  building  3*6 

9.  Women’s  building  2-3 

10.  Fisheries 2-2 


The  total  area  of  the  buildings  under  roof  of  this, 
the  main  part  of  the  Exhibition,  will  be  over  100 
acres.  The  largest  area  which  has  hitherto  been 
under  cover  in  any  Exhibition  is  stated  to  be  70 
acres.  We  drove  about  the  grounds  of  the  southern 
section  and  saw  the  various  spaces  destined  for  the 
buildings,  which  were  then  marked  out  by  flags 
at  each  corner.  The  palisade  which  forms  the 
boundaries  of  the  grounds  on  the  north-west  and 
south  has  already  been  constructed.  The  wooded 
island,  which  is  in  the  centre  of  this  part  of  the  park, 
is  to  be  left  in  its  natural  state,  the  water  surround- 
ing it  being  made  deep  enough  to  allow  boats  and 
launches  of  various  kinds  to  circumnavigate  it  and 
convey  visitors  to  various  portions  of  the  ground. 
Three  bridges  at  different  points  will  connect  this 
island  with  the  mainland.  Pier  No.  3 will  extend 
1,000  feet  into  the  lake,  and  at  the  end  of  this  pier  it 
is  proposed  to  construct  a Venetian  village,  which 
will  contain  a casino,  restaurant,  &c.  On  the  north 
side  of  the  pier  there  will  be  a harbour,  formed  by 
the  pier,  and  a breakwater,  for  pleasure  boats,  which 
can  pass  from  there  under  a bridge  into  the  various 
pieces  of  water  running  through  the  grounds,  which 
will  all  be  connected  with  each  other. 

This  southern  section  was  entirely  in  the  rough, 
though  many  men  were  at  work  on  it  levelling  the 
grounds,  dredging  the  lakes,  and  commencing  the 
foundations  of  the  piers.  The  spaces  for  the  build- 
ings were  merely  marked  out  by  flags,  as  I have 
already  said,  but  all  the  contracts  for  their  con- 

* To  illustrate  this  portion  of  Mr.  Johnstone’s  report,  the 
proprietors  of  Engineering  have  been  so  obliging  as  to  lend 
the  woodcut  of  the  Map  on  page  730,  which  is  practically  a 
reproduction  of  the  Map  referred  to  by  Mr.  Johnstone. 
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struction  have  already  been  let,  and  on  Jane  24  the 
first  ground  was  broken.  These  contracts  must  all 
be  completed,  under  heavy  penalties,  within  a year 
from  the  date  of  commencement ; consequently  it 


may  be  taken  for  granted  that  the  actual  buildings 
will  be  in  readiness  by  the  1st  of  July,  1892.  The 
dedicatory  ceremony  is  to  take  place  on  October  12, 
1892,  and  the  opening  on  May  1,  1893. 
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The  foregoing  report  is  chiefly  composed  of  a 
short  analysis  of  the  enclosed  documents,  all  of 
which  contain  far  more  precise  and  detailed  informa- 
tion than  I can  myself  supply.  But  I have  thought 
it  of  interest  to  state  from  my  short  personal 
observation  the  exact  progress  already  made  towards 
the  completion  of  the  Exhibition.  There  can  be  no 
doubt  that,  as  far  as  the  United  States  is  con- 
cerned, no  effort  will  be  spared  to  make  the  Ex- 
hibition an  unqualified  success.  Over  ^6,500,000 
will  be  expended  upon  it  by  America  alone, 
and  appropriations  have  already  been  made  by 
various  foreign  countries  to  meet  the  expenses  which 
wilt  be  entailed  by  their  participation.  I was  much 
struck  by  the  determination  expressed  by  all  the 
gentlemen  I met  connected  with  the  Fair,  most  of 
whom  have  voluntarily  given  their  services  in  aid  of 
it  to  ensure  a triumph.  I quote  the  words  of  one  of 
them  : — “ We  intend  to  show  the  world  that  Chicago 
is  from  her  geographical  position,  situated  on  the 
lake  as  she  is,  and  within  reach  of  the  headwaters  of 
the  Mississippi  Valley,  the  fittest  place  on  the  North 
American  Continent  to  assemble  all  our  products  and 
manufactures,  which  as  we  hope  to  show  foreign 
nations,  are  not  inferior  to  those  of  the  rest  of  the 
world.” 

On  leaving  the  grounds  we  were  taken  to  luncheon 
at  the  Club  Stand  of  the  Washington  Race  Park, 
where  during  the  time  of  the  Exhibition  it  is  in- 
tended to  have  racing  every  day.  We  were  then 
driven  back  to  the  hotel,  and  on  that  evening  were 
entertained  at  a dinner  at  which  120  people  were 
present,  including  all  the  gentlemen  interested  in  the 
Fair  and  some  of  the  foreign  consuls.  Speeches 
were  subsequently  made,  and  the  representatives  of 
the  various  States  of  the  Union  appeared  fully  as 
determined  as  the  inhabitants  of  Illinois  are,  to  do 
their  best  to  contribute  to  the  success  of  the  Exhi- 
bition. On  Monday,  June  15th,  the  whole  party  re- 
turned to  Washington. 

Whilst  in  Chicago  I endeavoured  to  ascertain  what 
English  goods  were  likely  to  obtain  a ready  sale  at 
the  Exhibition.  I saw  several  of  the  leading  shop- 
keepers and  manufacturers,  and  I gathered  from 
them  the  following  information.  Nothing  but  goods 
of  the  very  best  quality  and  workmanship  will  find  a 
market,  as  the  Americans  can  undersell  us  in  the 
cheaper  sorts  of  manufactures,  as  well  as  in  agri- 
cultural machinery,  common  sorts  of  furniture,  stuffs, 
and  glass. 

The  goods  which  will  find  customers  are,  I 
gathered  : — Cheviots,  tweeds,  homespuns,  alpacas^ 
poplins,  linen  (both  table  and  wearing),  weaving, 
spinning,  and  mining  and  machinery.  Porcelain 
(Minton,  Derby,  and  Wedgwood,  will  find  a ready 
sale) ; cabinets  and  the  higher  class  of  ornamental 
furniture,  cut  glass ; cutlery,  tiles,  jewellery,  gold 
and  silver  work  and  fine  art  in  metals ; carriages  and 
harness,  tapestries  and  decorative  stuffs,  mosaics,  and 
stamped  leather. 

Enclosure  No.  3 contains  the  fullest  information 


for  foreign  exhibitors  on  all  points  connected  with 
the  importation  and  classification  of  goods,  and,  as 
will  be  noticed,  diagrams  of  the  buildings  and 
grounds  will  be  furnished  to  the  Foreign  Commis- 
sioners on  or  before  January  1,  1892,  indicating  the 
localities  to  be  occupied  by  each  nation,  subject, 
however,  to  revision  and  readjustment.  The  general 
reception  of  articles  will  commence  on  November  1, 

1892,  and  no  articles  will  be  admitted  after  April  10, 

1893. 

I regret  that,  owing  to  my  very  short  stay  in 
Chicago,  I am  unable  to  furnish  more  detailed 
information  as  to  the  plans  and  prospects  of  the 
Exhibition. 

The  reason,  as  stated  by  the  Director-General,  for 
the  invitation  of  the  foreign  representatives  was,  that 
they  might  assure  their  Governments  that  the 
Columbian  Exhibition  had  fairly  started  on  its  way. 
W e have  been  enabled  to  see  that  the  site  has  been 
chosen  and  enclosed  ; that  the  contracts  for  the  com- 
pletion of  the  buildings  within  a year  from  that  date 
have  been  let ; that  the  regulations  have  been  settled  ; 
that  the  various  committees  have  been  composed, 
and  are  actively  engaged  in  their  work  ; and,  accord- 
ing to  the  statements  furnished,  the  financial  arrange- 
ments are  in  the  most  flourishing  condition. 

The  visiting  diplomatists  seemed  much  struck  with 
the  energy  and  determination  manifested  on  all  hands 
in  connection  with  the  Exhibition : and  agreed  that 
there  appears  to  be  every  likelihood  of  the  World’s 
Columbian  Exhibition  attracting  numerous  exhibitors 
and  visitors  from  all  countries. 

I enclose— as  likely  to  prove  of  interest — (Enclosure 
No.  6)  a Report  of  the  proceedings  of  the  Italian 
Chamber  of  Commerce  at  New  York,  in  relation  to 
the  Exhibition,  as  well  as  the  “ Official  Directory,” 
which  has  just  been  issued. 


Miscellaneous. 


PERSIAN  CARPET  WEAVING* 

Carpets  are  manufactured  in  many  parts  of  Persia ; 
Isfahan,  Shiraz,  and  Kerman  have  all  a certain  fame 
for  carpets ; and,  similarly,  Kermanshah,  Yezd, 
Kashan,  and  Shushter  are  known  for  their  cotton 
khelims.  The  most  important  manufacture  of 
carpets,  however  is  in  North-West  Persia,  in  sundry 
provinces,  with  Sultanabad  in  Irak  as  the  principal 
centre. 

Sultanabad  is  a comparatively  new  town,  having 
been  built,  perhaps,  sixty  to  eighty  years  ago.  In  the 
numerous  villages  by  which  it  is  surrounded,  carpet 
weaving  has  been  the  great  branch  of  industry  for 
generations  past,  although  in  late  years  consider- 

* This  report,  prepared  by  M.  G.  de  Vries,  is  communi- 
cated to  the  Society  by  Mr.  George  Curzon. 
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able  improvemements  have  been  made  in  the  class  of 
work  produced. 

Of  the  valuable  ancient  carpets,  relatively  few  are 
found  now-a-days  ; like  curios,  the  country  is  pretty 
well  exhausted  of  them.  Persia  has  been  visited  by 
so  many  European  travellers  in  recent  years,  that  its 
formerly  hidden  treasures  in  the  shape  of  curiosities, 
&c.,  have  been  hunted  up  out  of  their  corners,  and 
have  found  their  way  to  European  museums  or 
private  collections. 

It  may  seem  almost  incredible  to  many  people 
that  among  the  ancient  carpets,  whose  manufacture 
dates  back  for  such  a considerable  number  of  years, 
there  are  so  many  to  be  found  that  are  still  in  good 
condition  and  comparatively  little  worn.  The  secret 
of  this  is,  that  not  only  has  great  care  been  bestowed 
on  the  weaving  of  the  carpets  and  on  the  quality  of 
wool  used,  but  because  of  the  custom  prevailing  in 
the  houses  of  Eastern  people.  Whilst  we,  with  our 
more  civilised  ideas,  enter  our  own  and  other  people’s 
rooms  with  the  same  boots  with  which  we  walk 
through  the  muddy  streets,  a Persian  never  enters 
any  room,  either  his  own  or  his  neighbours,  without 
leaving  his  boots  or  shoes  at  the  door.  The  Persian 
carpets  of  modern  times  are  now  so  well  known  in 
Europe  that  a more  detailed  description  as  to  the 
way  in  which  they  are  manufactured,  may  prove 
interesting. 

The  weaving  is  done  exclusively  by  women  of  all 
ages.  The  only  share  the  men  take  in  the  work  is, 
that  to  them  the  merchants  give  out  the  designs  ( wagi - 
rehs),  the  colours,  and  money  required  for  the  weav- 
ing. The  men  also  see  to  the  purchase  of  the  wool, 
&c.,  and  afterwards  deliver  the  carpets  to  the  mer- 
chants, getting  all  the  blame  for  mistakes  made  in 
the  weaving  by  their  respective  wives  and  daughters. 
A loom  itself  is  a very  inexpensive  and  simple  struc- 
ture, consisting  of  four  wooden  poles,  which  gener- 
ally occupy  the  whole  length  of  the  weaving- room. 
The  first  thing  a weaver  has  to  do  when  he  starts 
weaving  is  to  buy  the  necessary  material  for  mounting 
his  carpet  and  for  the  warp,  the  mounting  being  also 
a duty  allotted  to  the  men.  Then  he  buys  his  wool 
and  sends  it  to  the  dyer,  to  have  it  dyed  according  to 
the  samples  given  out  to  him  by  the  merchant.  It 
must  not  be  thought,  however,  that  a weaver,  as  soon 
as  he  has  obtained  an  order  for  a carpet,  hurries 
home  to  his  village  to  start  it  the  next  morning. 
There  certainly  are  quick  weavers,  but  they  are  few 
and  far  between.  A great  many,  as  soon  as  they 
have  received  the  cash  advanced  to  them,  spend  a 
greater  or  smaller  part  of  it  on  themselves.  They  buy 
themselves  clothing,  pay  off  debts,  gamble,  or  invest 
in  land,  gardens,  grain,  &c.  By  the  time  the  carpet 
ought  to  be  ready  the  weaver  frequently  only  begins 
to  think  of  starting  it.  His  speculations  often  turn 
out  badly,  and  he  finds  himself  consequently  unable 
to  finish  the  carpet  contracted  for  with  the  money  he 
has  left.  However,  he  buys  a little  wool  to  start 
with  and  has  it  dyed,  a quantity  sufficient  perhaps 
for  one- third  of  the  carpet  he  has  to  weave.  When 


this  is  finished,  his  resources  are  probably  exhausted, 
and  he  is  therefore  obliged  to  look  out  for  other 
means  to  complete  the  carpet.  His  next  move  is  to 
try  and  obtain  an  order  for  a second  carpet  from  an- 
other merchant,  of  course  solemnly  declaring  that  he 
has  no  contract  for  a carpet  for  anybody  else,  and 
promising  to  deliver  it  within  the  stipulated  time. 
He  is  always,  according  to  his  own  words,  the  very 
best  and  quickest  weaver  of  his  village,  and  has  plenty 
of  reasons  to  show  for  happening  to  be  without  work 
just  then.  Most  frequently  his  excuse  for  having 
left  his  former  master  is,  that  owing  to  a serious  (but 
generally  imaginary)  illness  of  his  wife,  his  last 
carpet  was  one  month  overdue,  for  which  interest 
had  been  deducted,  and  he  therefore  does  not  wish  to 
serve  that  master  any  more.  His  village  being  per- 
haps 20  to  30  miles  away,  the  truth  of  such  state- 
ments cannot  be  determined  at  once. 

Instead  of  applying  to  a second  master,  he  also 
frequently  goes  to  the  one  for  whom  he  is  weaving, 
and  tells  him  that  his  carpet  is  almost  finished,  that 
it  will  be  delivered  during  the  next  week,  &c.,  but 
that,  as  he  wants  some  money  for  himself,  he  would 
be  glad  of  a small  advance  on  account  of  his  next 
contract ! Supplied  with  fresh  money,  he  then 
finishes  the  original  carpet.  First,  however,  he 
must  buy  the  remainder  of  the  wool  required  and 
send  it  to  the  dyer.  The  latter  is,  in  most  cases, 
quite  as  careless  as  the  weaver,  and  never  dyes  the 
same  shade  of  colour  twice,  the  hue  being  either 
darker  or  lighter.  The  result  is  that  the  wool  with 
which  the  first  part  of  the  carpet  is  woven  is  of  a 
different  shade  from  the  second  part ; but  this  can 
no  more  be  helped,  and  the  carpet  is  delivered  as 
it  turns  out,  viz.,  spoiled  ! This,  however,  is  not  the 
only  consequence  of  the  weaver’s  private  specula- 
tions. He  has  to  make  up  for  his  loss  somehow  or 
other,  and  accordingly  buys  an  inferior  kind  of  wool 
than  that  contracted  for,  gets  other  and  cheaper 
colours  dyed  than  his  samples,  and  employs  less 
experienced  weavers,  so  as  to  save  something  in 
wages.  With  his  next  carpet  he  deals  very  much  in 
the  same  way,  and  the  only  means  of  punishing  him 
is  to  dismiss  him,  and  to  make  him  pay  for  the 
difference  in  value  between  the  carpet  delivered  and 
that  contracted  for.  If  he  does  the  latter,  he  has  of 
course  to  cheat  somebody  else  first. 

Even  if  we  take  the  case  of  a good  weaver,  his 
work  seldom  progresses  without  incessant  inter- 
ruptions. Often  the  dyer  disappoints  him  by  keeping 
him  waiting  for  his  wool ; but  more  frequently  his 
own  household  affairs  put  a temporary  stop  to 
weaving.  His  wife  has  to  attend  to  her  baby,  milk 
the  cows,,  make  butter,  see  to  the  sheep,  &c.,  all  of 
which  cause  constant  delays  in  the  progress  of  the 
work. 

When  weaving  is  going  on  regularly,  three  to 
four  women  work  at  a carpet  of  fairly  large  size,  the 
weaver’s  wife  being,  as  a rule,  the  principal  weaver, 
and  at  the  same  time  superintending  the  work  of 
her  daughters  or  hired  women.  The  rule  is,  that 
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at  each  end  of  the  board  on  which  the  women  are 
seated,  there  should  be  one  female  overseer.  For 
carpets  of  very  large  size,  in  the  weaving  of  which 
seven  or  eight  women  are  employed,  there  is  also  one 
overseer  in  the  middle.  At  the  age  of  seven  years 
girls  begin  already  to  assist  in  the  weaving ; previous 
to  that  age,  they  spend  a year  or  so  on  the  board, 
watching  the  other  women,  so  that  at  an  early  age 
they  may  be  accustomed  to  the  work.  If  a young 
woman  who  has  been  brought  up  to  the  loom  gets 
married,  the  first  thing  she  does  is  to  try  and  obtain 
an  order  for  a carpet,  so  that  the  weaving  of  carpets 
passes  down  from  one  generation  to  another. 

People  in  Europe  who  buy  Persian  carpets  little 
think  of  the  enormous  labour  that  has  been  expended 
on  the  weaving.  It  is  done  exclusively  by  hand ; 
and  every  stitch  in  the  carpet  is  made  separately, 
being  afterwards  clipped  with  the  scissors  and  beaten 
down.  Some  idea  of  the  work  may  be  formed, 
when  it  is  known  that,  in  a good  carpet,  there  are 
about  10,000  stitches  to  every  square  foot ! 

The  clipping  and  beating  down  are  also  very 
essential  points  in  the  work.  The  clipping,  for 
instance,  must  be  done  every  time  with  equal  care, 
otherwise,  when  the  carpet  is  finished,  the  pile  will 
be  short  in  some  places  and  longer  in  others.  Upon 
the  beating  down  depends  the  closeness  of  the 
texture  : the  more  a weaver  beats  her  stitches  down 
the  finer,  of  course,  the  carpet  is.  She  knows  how 
many  stitches  she  has  to  weave  to  every  quarter  of  a 
Persian  yard  ; but  she  generally  makes  less,  so  as  to 
save  wool,  time,  and  trouble.  There  are  carpets, 
like  the  cheap  Heratis,  which  have  no  more  than  50 
stitches,  and  75  stitches  at  the  highest,  to  every 
quarter  Persian  zar . Good  quality  carpets  have  85 
to  95  stitches,  and  finely- woven  rugs  have  frequently 
over  200  stitches.  At  the  latter  rate,  there  would 
be  fully  40,000  stitches  to  a square  foot. 

In  summer  time,  when  the  days  are  long,  the  work 
goes  on  fairly  fast ; but  in  winter  it  progresses  very 
slowly.  When  the  cold  is  not  too  intense,  the  women 
have  a pot  with  fire  between  them  when  weaving, 
Over  which  they  warm  their  fingers  from  time  to 
time,  but,  on  very  cold  days,  they  suspend  work 
altogether. 

The  width  of  a carpet  depends  upon  the  size 
of  the  loom,  but  the  length  can  be  made  of  any 
dimension.  When  the  weaving  has  all  but  reached 
to  the  top  of  the  loom,  the  carpet  has  to  be  taken 
down  and  rolled  up  at  the  bottom,  and  the  work  is 
then  started  again  upwards.  The  rolled  up  (finished) 
part  is  sewn  to  the  bottom  part  of  the  loom,  and  if 
this  is  not  done  very  carefully,  the  remaining  portion 
of  the  carpet  is  sure  to  “go  out” — in  other  words, 
the  carpet  turns  out  crooked. 

There  are  several  European  firms  engaged  in  the 
trade,  whose  head-quarters  are  in  Manchester  and 
in  London.  Besides  these  European  houses,  a great 
number  of  Persian  and  Turkish  merchants  export 
carpets. 

When  the  trade  was  exclusively  in  the  hands  of 
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native  merchants,  no  other  carpets  were  woven  than 
the  ordinary  Herati  and  Shah- Abbas  kinds.  By  in- 
troducing new  designs,  great  improvements  have 
been  made  in  this  direction  by  the  European  firms. 
These  designs,  which  have  been  made  at  great 
expense  and  have  cost  much  labour,  are  their  indi- 
vidual property.  Weavers  have  now  grown  pretty 
well  accustomed  to  weaving  these  new  designs,  but 
they  frequently  spoil  the  effect  of  them  by  leaving 
out  part  of  the  original  design,  and  placing  some- 
thing of  their  own  invention  in  its  stead.  Even 
nowadays,  nearly  all  the  carpets  exported  by  Per- 
sians and  Turks  are  Heratis  and  Shah- Abbas 
patterns,  with  a few  very  simple  designs  amongst 
them.  They  do  not  understand  the  art  of  designing 
something  novel,  but  are  very  clever  in  the  art  of 
pirating  the  designs  belonging  to  the  European 
firms.  Formerly  there  did  not  exist  any  law  against 
this  pirating  of  designs,  but  as  in  recent  years  this 
evil  grew  worse  and  worse,  the  Persian  Government, 
through  the  influence  of  the  British  Legation  at 
Teheran,  have  at  last,  at  the  commencement  of 
this  year,  acknowledged  the  right  of  property  of 
designs,  and  the  copying  of  them  is  now  strictly 
prohibited. 

In  addition  to  designs,  the  shades  of  colours  em- 
ployed in  the  carpets  are  a matter  of  vital  import- 
ance, requiring  the  most  careful  attention,  since  they 
must  be  in  harmony  with  the  ever-changing  taste  of 
European  markets.  At  present,  entirely  new  colours 
are  the  rage,  which  give  a carpet  more  the  appear- 
ance of  an  antique  than  of  a new  one ; but  it  is 
certain  that  the  taste  for  these  fancy  colours  is  only  a 
passing  one,  and  the  sooner  people  return  to  the 
former  colours  the  better.  Aniline  is  still  greatly 
used  in  the  dyes  by  the  native  merchants,  but  carpets 
woven  of  such  colours  should  be  entirely  avoided,  as 
the  colours  fade  away  after  a time. 

Besides  woollen  carpets,  rugs  are  exported,  woven 
entirely  of  silk.  The  weaving  of  such  rugs  is  done  in 
the  same  way  as  the  weaving  of  carpets,  but  the 
labour  is  far  greater  in  proportion,  as  they  are  always 
of  a very  fine  make.  Such  rugs  can  be  used  as  table 
and  sofa-covers , portieres,  &cc.y  but,  as  they  are  made 
of  pure  silk,  they  are  very  costly. 

Altogether,  it  will  be  seen  from  the  foregoing 
that  the  Persian  carpet  business  is  far  from  being  a 
bed  of  roses.  From  all  points  of  view  the  trade  is  a 
most  difficult  one ; and  long  experience,  and  a 
thorough  acquaintance  with  the  weavers  and  their 
ways,  are  necessary  to  surmount  some  of  the  numerous 
obstacles. 

The  districts  where  carpets  are  woven  are  Ferahan, 
Muscabad,  Japelag,  K.ezaz,  Cherreh,  and  Saraband, 
comprising  in  all  about  15°  villages,  with  a total 
number  of  looms,  estimated  at  about  5>00°'  The 
quality  of  carpets  which  these  looms  produce  varies 
according  to  the  districts.  Most  of  the  above  districts 
produce  only  second  and  third  quality  work.  In  two 
of  the  largest,  however,  a fair  proportion  of  the 
looms  produce  first  quality  carpets. 
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In  some  of  the  looms  as  many  as  five  to  six  hands 
are  employed,  but  this  is  rather  an  exception.  The 
average  is  three  weavers  to  a loom  of  fairly  large  size, 
one  and  two  weavers  for  small  looms ; so  that,  if  all 
looms  are  engaged,  close  upon  1,000  hands  would  be 
employed.  A fast  and  steady  weaver  could  deliver 
annually  three  to  four  carpets  of  ordinary  size  ; but  a 
large  number  only  weave  at  intervals,  and  slow 
weavers  take  sometimes  eighteen  months  to  two 
years  to  finish  one  carpet.  The  irregular  weaving 
makes  it,  therefore,  impossible  to  give  anything  like 
a reliable  estimate  of  the  annual  output  or  export 
value. 


THE  JAMAICA  EXHIBITION. 

By  Fkank  Cundall. 

The  Jamaica  Exhibition  finally  closed  its  doors  on 
the  2nd  of  May,  at  a date  when  similar  institutions  in 
Europe  were  holding  their  opening  ceremonies. 

Like  many  of  its  predecessors,  this  undertaking 
soon  far  outgrew  the  dimensions  contemplated,  when 
it  was  first  projected  in  July,  1889,  by  Mr.  Fawcett, 
during  his  chairmanship  of  the  Institute  of  Jamaica. 

Jamaica  has,  in  the  past,  taken  part  in  various 
important  exhibitions;  in  1876,  at  Philadelphia;  in 
1883,  at  Amsterdam  ; and  at  the  Fisheries  Exhibition 
in  London;  in  1884-85  at  New  Orleans;  and  in 
1886,  at  the  Colonial  and  Indian  Exhibition.  And 
the  holding  of  the  present  Exhibition  will  in  no  way 
have  made  her  less  inclined  to  join  in  the  gigantic 
gathering  which  America  promises  to  inaugurate  in 
Chicago  in  1893,  to  participate  in  which  she  has 
recently  decided  on  the  representations  made  by  the 
Special  Commissioner  for  the  West  Indies,  Mr. 
Frederick  Ober,  the  well-known  author  of  “Travels 
in  Mexico.”  Nor  will  she  be  the  less  ready  to  pre- 
pare for  her  own  celebration  of  the  fourth  centenary 
of  the  discovery  of  the  island.  A fitting  memorial 
of  this  celebration  would  be  the  placing  of  a statue 
of  the  great  discoverer,  Columbus,  on  the  pedestal — 
now  empty — which  stands  at  the  foot  of  King-street, 
a striking  evidence  of  the  perseverance  of  the  people 
of  Spanish  Town,  who  caused  the  statue  of  Rodney 
to  be  returned  to  them  in  1889,  after  a sojourn  of 
sixteen  years  in  the  present  capital. 

The  history  of  the  Jamaica  Exhibition  since  its 
opening,  ran  parallel  to  that  of  many  a similar 
venture  in  other  countries.  It  had  its  warm  sup- 
porters, and  but  few  depreciators — the  former  actu- 
ated by  praiseworthy  and  characteristic  patriotism, 
the  latter  possibly  by  misconceived  ideas  of  the 
objects  aimed  at  by  the  promoters  of  the  Exhibition. 

The  total  attendance  for  the  eighty-two  days 
during  which  it  remained  open  was  304,354,  or  a 
daily  average  of  a little  more  than  3,700,  a very 
satisfactory  result  when  the  total  populations  of 
Kingston  and  the  whole  island — now  estimated  at 
about  40,000  and  620,000  respectively — are  taken 
into  account. 


The  cause  of  the  difficulty  in  inducing  some  of  the 
black  population  to  visit  the  Exhibition — a fear  that 
it  was  a trap  whereby  to  sell  them  into  slavery  again — 
is  almost  incredible  to  European  minds,  but  it  is  none 
the  less  true.  And  in  more  than  one  case  the  fear 
was  allayed  only  to  re-awaken  at  the  sight  of  the 
turnstiles,  clearly  showing  that  education  and  civili- 
sation have  an  uphill  work  to  perform  before  some 
portions  of  the  native  population  shake  off  all  trace  of 
“ Obeah  ” and  similar  superstitions,  and  an  ignor- 
ance begotten  of  centuries  of  slavery. 

However,  mainly  owing  to  the  “Message  to  the 
People,”  which  the  Governor  caused  to  be  widely 
disseminated  at  an  early  stage,  and  partly  to  the 
efforts  of  the  rural  clergy  and  others,  a large  portion 
of  the  country  people  have  now  visited  Kingston, 
and  have  taken  home  with  them  something  of  the 
wonders  they  have  seen,  even  if  their  chief  remin- 
iscences will  be  of  the  fireworks,  the  performing 
seal,  the  skating-rink,  and  “ Amphitrite,”  or  of  the 
joys  of  the  steam  merry-go-round,  on  which  many 
of  them  spent  the  larger  portion  of  a week’s  wages. 
Facility  was  given  to  schools  to  examine  the 
exhibits  by  the  granting  of  admission  to  them  a 
reduced  rates ; and  inducement  to  visit  the  build- 
ing culminated  in  a liberal  offer  on  the  part  of 
the  Governor  to  defray  an  average  Friday’s  receipts, 
and  throw  the  Exhibition  open  free  to  all  classes,  an 
incident  without  parallel  in  the  history  of  exhibitions. 
The  order  and  appreciation  of  the  crowd  of  nearly 
30,000  visitors  who  passed  the  turnstiles  on  the  24th 
of  April  (“  Governor’s  Day”)  must  have  been  suffi- 
cient reward  to  Sir  Henry  Blake  for  his  generosity. 

The  building  is  of  a neo-mauresque  style  of  archi- 
tecture, cream  colour  and  Indian-red  in  tone.  The 
internal  arrangements  are  similar  to  those  of  all 
other  exhibitions,  and  present  no  new  features. 

It  is  a matter  of  regret,  in  the  interest  of  both 
Jamaica  and  the  West  Indies  generally,  that  many  of 
the  other  West  Indian  islands  either  held  aloof,  or 
were  poorly  represented,  and  that  so  few  of  the  in- 
habitants of  the  sister  islands  responded  to  Jamaica’s 
invitation  to  visit  her  shores.  Had  the  British  West 
Indies  combined  in  Kingston  in  the  same  way  as 
they  did  under  Sir  Augustus  Adderley  in  London  in 
1886,  but  on  a larger  scale,  and  with  greater  fulness 
rendered  easy  by  the  fact  that  the  Exhibition  was 
held  in  their  midst,  they  would  have  been  able  to 
convince  visitors  of  the  importance  of  this  portion  of 
the  British  Empire.  As  it  is,  the  island  best  repre- 
sented was  undoubtedly  St.  Vincent,  which  besides 
sending  a full  collection  of  native  woods,  sugar, 
arrowroot,  cacao,  starches,  nutmegs,  and  other  spices, 
preserves  and  rums,  fibres,  fishing  apparatus  and 
basket  work,  also  prepared  a useful  handbook.  Next 
must  be  mentioned  Barbados,  the  Clapham  Junction 
of  the  West  Indies,  famous  for  its  sugar,  which  sent 
examples  of  its  raw  products  and  manufactures; 
while  the  Bahamas,  with  their  shells,  sponges  and 
corals,  and  the  Pita  fibre  to  which  they  owe  much  of 
their  present  prosperity  ; Grenada,  which  now 
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flourishes  on  cacao  and  nutmegs;  and  St.  Lucia? 
which  remains  true  to  sugar ; all  contributed  small 
but  representative  collections. 

Of  great  interest  to  Jamaicans  were  the  courts  of 
the  two  dependencies  of  the  island,  the  Turks  and 
Caicos  Islands,  of  salt-producing  fame,  and  the  Grand 
and  Little  Cayman,  the  home  of  the  turtle  fisheries 
— the  former  lying  to  the  north  of  Haiti,  and  the 
latter  some  150  miles  to  the  north-west  of  Jamaica. 

Jamaica  did  not  do  herself  justice.  In  no  inter- 
national exhibition  did  the  country  holding  it  re- 
serve so  small  a space  to  herself.  Of  her  products, 
the  principal  were  coffee,  cacao,  rice,  starches,  fibres? 
meals,  tobacco,  spices,  and  preserves,  while  the  once 
powerful  sugar  is  comparatively  poorly  represented. 
A few  rustic  seats,  with  backs  carved  out  of  the 
solid  roots  of  cedar  trees  of  unusual  size,  about 
six  feet  in  girth  above  the  buttresses,  were  much 
admired.  The  wood  is  well  seasoned,  as  the  trees 
had  been  felled  twenty  years  when  the  seats  were 
made.  Several  good  examples  from  this  court 
have  been  presented  to  the  Institute  of  Jamaica,  to 
which  body  has  been  entrusted  the  work  of  preparing 
a collection  of  Jamaica  products  for  the  Imperial 
Institute. 

The  Institute  of  Jamaica,  which  was  founded 
during  the  Governorship  of  Sir  Anthony  Musgrave, 
in  1879,  f°r  the  encouragement  of  literature,  science, 
and  art,  gathered  together  in  its  court  a collection 
illustrating  these  main  objects.  Literature  was  repre- 
sented by  books  on  Jamaica,  dating  from  Hickerin- 
gill’s  account  of  the  island,  published  in  1661,  to 
Thomas’s  “Untrodden  Jamaica”  of  the  present 
year,  the  author  of  which  has  been  the  first  to  explore 
the  almost  inaccessible  peaks  of  the  John  Crow 
Mountains.  The  science  collections  contained  ex- 
amples of  building  stones,  clays,  ochres,  and  marbles, 
specially  gathered  from  all  parts  of  the  island; 
a complete  collection  of  the  land,  fresh  water, 
and  marine  shells  of  Jamaica  contributed  by  Mr. 
Henry  Vendryes,  as  well  as  examples  of  zoology, 
and  various  maps  of  great  interest.  A map 
comparing  the  sugar  estates  of  1790  with  those  of 
1890,  indicates  the  changes  which  have  taken  place 
during  the  past  century  in  the  cultivation  of  the  soil, 
and  the  location  of  the  people.  The  labouring 
classes,  at  one  time  tied  by  force  of  circumstances  to 
individual  estates,  now  overrun  at  will  the  whole 
island.  Now  each  man  can,  if  he  will,  cultivate  his 
own  plot  of  coffee,  bananas,  or  other  crops  ; and  in 
course  of  time — if  they  can  only  rid  themselves  of  a 
certain  disinclination  to  continuous  labour,  the  result 
of  a too  easily  earned  competency — a peasantry  may 
grow  up  as  thrifty  as  that  of  France.  The  recent 
resolution  of  the  Legislative  Council  to  devote  funds 
to  the  technical  instruction  of  the  people  in  matters 
of  agriculture  cannot  but  tend  to  that  end. 

Amongst  the  archaeological  treasures  of  the  Insti- 
tute were  some  papers  of  an  American  brig,  the 
Nancy , which  were  found  in  the  maw  of  a shark 
caught  off  Jacmel,  in  1799,  and  which  led  to  the 


condemnation  of  the  brig  and  her  cargo  at  Kingston. 
Were  it  not  for  the  formal  declaration  of  the 
lieutenant  of  the  British  man-of-war  who  found  them, 
duly  attested  by  the  surrogate  of  the  Vice-Admiralty 
Court,  one  would  be  tempted  to  put  the  story  down 
as  no  better  than  many  another  yarn  told  with  it  in 
“The  Cruise  of  the  Midge.”  A piece  of  timber 
from  the  Alabama , cut  out  of  her  in  1864,  when 
she  put  into  Port  Royal  after  her  memorable  victory 
over  the  United  States’  gunboat,  Hatteras,  off  Gal- 
veston, had  special  interest,  as  the  Kearsage , which 
sunk  her  off  Cherbourg  a few  months  later,  entered 
Kingston  harbour  during  the  term  of  the  Exhibition. 

It  will  be  remembered  that,  during  last  year,  an 
idea  was  started  in  England  that  Cromwell’s 
“bauble”  went  to  Jamaica  after  its  disappearance 
from  Westminster,  and  that  it  is  still  preserved  there. 
The  only  two  maces  in  the  island  were  exhibited  by 
the  Institute,  in  whose  custody  they  were  placed  in 
1879.  They  are  both  silver-gilt,  and  stand  about 
5 feet  6 inches  high.  They  both  bear  the  British 
arms  in  use  from  1714  to  1801.  Round  the  head  of 
each  are  the  emblems  of  England  and  Scotland,  of 
Ireland,  and  of  France,  and  the  arms  of  Jamaica. 
One  or  the  other  was  used  by  the  old  House  of 
Assembly,  and  also  in  later  days  by  the  Privy 
Council.  In  one,  the  arms  of  Jamaica  have  evidently 
been  added  after  the  mace  was  manufactured,  tending 
to  prove  that  it  was  not  made  for  the  island.  The 
curious  part  is  that  hitherto  no  record  has  been  found 
of  maces  having  been  sent  to  Jamaica  at  or  after  the 
date  indicated  by  the  hall-marks. 

The  only  entries  with  reference  to  a mace  for 
Jamaica  in  the  17th  century  are  the  following.  On 
page  35  of  the  Appendix  to  the  volumes  of  the 
“Journals  of  the  House  of  Assembly,”  being  copies 
of  commissions  and  instructions  to  governors,  &c. 
(a.d.  1671,  Sir  Thomas  Lynch,  governor),  we  read  : — 
“His  majesty  has  been  pleased  to  favour  this  island 
with  a mace,  that  cost  near  £8o,  which  is  carried 
before  the  governor  on  solemn  occasions,  as  a mark 
of  his  authority.” 

At  the  same  time,  Charles  II.  sent  “ a great  seal 
of  silver,  wherewith  all  commissions,  patents,  and 
public  acts  are  sealed.”  This  seal  bore,  inter  alia, 
the  motto  Indus  uterque  serviet  uni , the  adopted 
motto  of  the  island. 

Again,  on  page  46  of  the  same  Appendix  (a.d. 
1683,  Sir  Thomas  Lynch,  Governor  for  a second 
term)  we  read:— “The  King  has  been  pleased  to 
honour  this  island  with  a large  gilt  mace,  as  a signal 
mark  of  his  favour,  and  to  make  the  government 
appear  more  great  and  formal.  It’s  carried  before 
the  governor  and  chancellor  on  solemn  occasions.” 

And  reference  is  again  made  to  “a  public  broad 
seal”  with  the  above-mentioned  motto,  and  the 
entry  goes  on  to  say:  “All  this  as  I have  heard, 
was  designed  by  the  present  Lord  Archbishop  of 
Canterbury,  in  the  year  1661,”  i.e.,  William  Sancroft. 
If  the  “ bauble  ” ever  came  to  Jamaica,  it  probably 
perished  in  the  destruction  of  Port  Royal  in  1692. 
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Amongst  foreign  nations  and  British  colonies,  the 
palm  must  unquestionably  be  accorded  to  Canada. 
Thanks  to  the  energy  of  the  Honorary  Commis- 
sioner, the  Hon.  Adam  Brown,  the  Dominion  placed 
forcibly  before  the  people  of  Jamaica,  those  wares 
and  products  which  she  can  offer  on  advantageous 
terms,  such  as  furniture,  agricultural  machinery, 
flour,  timber,  and  especially  cheese  and  butter. 
Free  distribution  of  cakes  and  bread,  made  from 
Canadian  flour,  frequently  took  place,  and  other 
means  were  adopted  to  popularise  Canadian  manu- 
factures with  the  people  of  Jamaica. 

The  largest  cargo  of  fish  and  manufactured  goods, 
especially  ready-made  clothing,  and  beers  and  spirits, 
that  ever  entered  Kingston  harbour  from  Canada, 
since  a subsidy  was  voted  to  the  steamship  company 
trading  between  Halifax  and  Jamaica,  was  that  which 
reached  Kingston  just  before  the  close  of  the  Exhi- 
bition, and  this  increase  is  said  to  be  directly  trace- 
able to  Canada’s  participation  on  the  present  occa- 
sion. 

Although  the  United  States  was  not  represented 
as  a nation,  yet  a court  filled  with  New  England 
goods,  with  Mr.  T.  T.  Stokes  at  its  head,  proved 
that  much  maybe  done  by  co-operation  without  State 
aid.  Here  were  placed  many  articles  of  furniture  and 
other  objects,  illustrating  the  inventiveness  of  the 
American  mind,  and  the  fact  that  utility  is  always 
kept  in  view  in  American  manufactures. 

As  both  Canada  and  the  United  States  offer  prac- 
tically unlimited  fields  for  the  export  of  Jamaica 
fruits,  great  interest  attaches  to  the  participation  of 
these  two  countries  in  the  Exhibition ; and  from  this 
participation  probably  the  greatest  good  will  result, 
the  more  especially  as  there  are  indications  that 
Jamaica  would  be — if  fit  arrangements  were  made  for 
easy  and  frequent  travelling,  and  for  the  reception  of 
strangers — visited  by  increasing  numbers  from  Canada 
and  the  United  States,  who  would  be  glad  to  escape 
the  severity  of  a northern  winter.  Those  who  have 
visited  the  island  have  taken  home  with  them 
pleasant  recollections  of  their  stay,  and  many  have 
expressed  their  intention  to  return.  With  this  con- 
dition of  affairs  in  view,  the  aid  afforded  by  Govern- 
ment to  the  hotels  of  Jamaica  seems  both  wise  and 
well-timed. 

Austria,  Italy,  France,  and  Germany  sent  examples 
of  art  manufactures,  such  as  pottery,  glass,  statuary, 
and  furniture,  which  have  been  intimately  associated 
with  their  respective  sections  at  exhibitions  during 
the  past  few  years,  but  which  are,  of  course,  new 
to  the  West  Indies.  Of  greater  interest  to  European 
and  American  visitors  were  the  intelligent  Caribs 
from  St.  Vincent,  the  last  remnants  of  a warlike  race 
which  caused  much  trouble  during  the  closing  years 
of  the  last  century.  They  still  live  at  Morne  Ronde, 
where  land  was  granted  to  them  in  1805,  and  at 
Sandy  Bay  and  Greiggs,  and  carry  on  their  trades  of 
basket-weaving  and  fishing  in  a peaceful  manner, 
which  has  little  in  common  with  the  habits  of  their 
warlike  forefathers.  Their  process  of  basket-weaving 


is  most  interesting.  The  baskets — which  are,  per- 
haps, without  rivals  for  durability  in  the  world — are 
rectangular  in  form,  and  are  woven  so  deftly  and 
padded  so  neatly  that  they  are  waterproof,  and  the 
smaller  ones  will  actually  hold  water.  They  are 
woven  of  the  celebrated  reuma  (the  Carib  name  for  a 
species  of  cane  which  grows  in  St.  Vincent  and  else- 
where to  a height  of  15  or  20  feet  without  joint  or 
knot,  and  with  a tuft  of  leaves  at  the  top)  and  the 
roscau  or  wild  cane.  The  baskets  are  padded  ex- 
ternally with  leaves  of  the  ballisier , or  wild  plantain, 
and  then  a second  basket  is  imposed  over  this  padding. 
A similar  basket  is  made  as  a top,  and  thus  each 
basket  really  consists  of  four. 

The  Caribs  also  manufactured  at  the  Exhibition 
specimens  of  their  fishing  lines  of  the  gree-gree  and 
lapite  palms,  made  by  rolling  the  fibre  on  their  legs. 

For  the  first  time  in  the  history  of  the  island,  a 
potter’s  wheel  was  seen  at  work,  and,  in  the  near 
future,  the  antiquated  and  uncivilised  method  of 
moulding  jugs  and  basins  from  plaster  moulds  will 
give  place  to  their  formation  on  the  wheel.  The 
working  potter  who  came  over  from  England 
reported  so  favourably  on  the  clays  of  the  island  that, 
in  all  probability,  a new  industry  will  be  created. 

A sugar  mill,  shown  by  an  American  firm,  and 
another  from  Glasgow,  were  improvements  both  in 
quality  and  price  on  the  form  commonly  used  by  the 
cane-grower,  and  will  probably  materially  assist  the 
small  planter  to  make  larger  profits  from  his  “cane- 
piece.” 

For  many  years  the  question  of  a suitable  machine 
to  treat  the  fibres  of  Jamaica  has  engaged  the  atten- 
tion of  the  Government.  A premium  was  offered 
for  the  best  machine,  and  one  of  those  sent  seems 
likely  to  meet  the  requirements  of  the  case. 

During  the  course  of  the  Exhibition  lectures  were 
given,  under  the  auspices  of  the  Institute  of  Jamaica, 
upon  subjects  of  interest  to  Jamaicans.  The  Hon. 
Dr.  Phillippo,  the  leading  authority  on  such  matters 
in  Jamaica,  read  a paper  on  “ The  Mineral  Springs 
of  the  Island,”  which  showed  that  Jamaica  possesses 
in  Milk  River  and  “ St.  Thomas  the  Apostle”  baths, 
which  for  medicinal  properties  will  hold  their  own 
when  compared  with  those  on  the  continent  of 
Europe,  and  that  they  only  require  additional  expen- 
diture to  make  the  accommodation  better  in  order  to 
attract  a considerable  number  of  visitors  and  seekers 
after  health.  Dr.  Calder  read  a lecture  on  “The 
Cultivation  of  Rice  in  Jamaica,”  which  industry  he 
introduced  some  years  ago,  and  which  he  showed  was 
susceptible  of  development  with  profit  to  those 
engaging  in  it ; while  Mr.  Adam  Brown  impressed 
upon  his  hearers  the  advantages  to  be  gained  by  ex- 
tended trade  relations  between  Canada  and  Jamaica, 
and  Mr.  Ober  pointed  out  the  wonders  that  might  be 
expected  at  the  Chicago  World’s  Fair. 

It  is  perhaps  to  be  regretted  that  a carefully  pre- 
pared guide-book,  written  in  a popular  style,  easily 
understood  by  the  masses  of  the  people,  had  not  been 
issued.  Had  this  been  done,  it  is  possible  that 
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additional  educational  results  might  have  followed  ; 
for  it  requires  some  experience  in  exhibitions  to  be 
able  to  pick  out  readily  the  salient  features  amongst 
a mass  of  less  instructive,  if  more  attractive,  objects. 
But  this  is  a small  matter ; and  the  wonder  is,  how 
an  exhibition,  so  perfect  in  many  respects,  should 
have  been  organised  and  carried  out  by  those  who 
had  but  scanty  opportunities  of  gaining  experience  in 
such  affairs,  and  who  leant  but  slightly  on  extraneous 
aid. 

By  means  of  this  Exhibition,  it  is  hoped  that 
Jamaica  may  have  been  brought  to  notice  as  a field 
for  emigration  from  Britain  and  Canada.  There  are 
numerous  openings  for  young  men  possessing  mode- 
rate capital  of  say  from  ^2,000  to  ,£3,000,  and,  if 
possible,  some  knowledge  of  agriculture. 

At  present,  there  is  in  the  island  much  land  which 
could  readily  be  devoted  to  stock  - raising ; and 
bananas  and  coffee-planting  offer  inducements  for 
the  investment  of  capital. 

But  many  are  deterred  from  entering  on  an  agri- 
cultural career  in  a foreign  country  from  the  knowledge 
that  to  start  without  some  preliminary  experience  of 
the  country  and  of  the  conditions  under  which  busi- 
ness is  conducted,  is  to  court  disaster.  With  this 
idea  in  view,  the  Institute  of  Jamaica  has  in  contem- 
plation the  preparation  of  a “ Register  of  Planters 
and  Pen-keepers  ” who  would  be  willing  to  take 
articled  pupils,  which  register  would  be  sent  to  emi- 
gration offices  and  other  sources  of  information  in 
England. 

Had  it  not  been  for  the  unfounded  dread  which 
unfortunately  prevails  in  England  of  the  supposed 
unhealthiness  of  the  Jamaica  climate,  it  is  possible 
that  many  seekers  after  health  from  the  old  country 
would  have  visited  the  island  during  the  winter  of 
1890-91.  As  it  is,  the  disappointment  expressed  by 
some  Jamaicans  at  the  small  number  of  visitors  from 
England,  arose,  it  would  appear,  from  expectations 
which  were  not  altogether  justified. 

The  usual  question  has  of  course  been  asked, 
“What  shall  be  done  with  the  buildings?”  and 
schemes  have  been  suggested  for  the  guarantors  to 
take  them  over,  and  maintain  them  as  a kind  of 
Crystal  Palace  or  People’s  Palace— schemes  which 
are,  it  would  appear,  based  on  Utopian  theories  as  to 
the  capabilities  of  a town  of  the  size  of  Kingston  to 
maintain  such  an  institution  in  perpetuity  as  a paying 
concern. 

On  the  other  hand,  suggestions  which  have  been 
made  for  the  maintenance  of  a small  portion  of  the 
building  and  of  the  grounds,  are,  it  would  seem, 
worthy  of  consideration  and  support. 


THE  PREPARATION  OP  MACARONI 
IN  ITAL  Y. 

Macaroni  is  the  semoule , or  flour  of  wheat, 
moistened  with  water,  kneaded  until  it  assumes  the 
requisite  consistency,  cut  or  pressed  into  the  desired 


shape,  and  thorughly  dried.  When  wheaten  flour  is 
agitated  in  a large  quantity  of  water,  the  starchy  sub- 
stances are  dissolved,  leaving  a tough  fibrous  mass, 
which  is  gluten.  Gluten  contains  nitrogen,  while 
starch  does  not ; hence  the  semoule  or  flour  that  con- 
tains the  most  gluten  is  the  most  nutritious.  As 
compared  with  gluten,  starch  has  but  little  strength  : 
hence  macaroni,  that  is  rich  in  gluten,  is  not  only 
the  most  nutritious,  but  is  stronger,  thereby  pre- 
serving its  shape  while  being  dried  and  cooked.  The 
United  States  Consul-General  at  Rome  says,  that 
for  the  best  macaroni,  the  hard,  semi-translucent 
varieties  of  wheat  grown  in  warm  countries,  which 
contain  a large  proportion  of  gluten,  are  used  in  the 
form  of  semoule ; for  the  cheaper  grades  common 
flour  is  used.  Any  intermediate  grade  can  be  made 
by  mixing  the  two  in  various  proportions.  There 
are  no  statistics  giving  the  quantity  of  macaroni 
made  in  Italy  ; but,  as  it  constitutes  one  of  the  chief 
articles  of  food,  the  quantity  must  be  exceedingly 
great.  There  are  many  large  establishments  manu- 
facturing it  by  steam-power,  and  probably  many 
thousands  worked  entirely  by  hand-power,  and 
employing  from  three  to  five  or  six  hands  each.  It 
is  also  an  article  of  daily  household  production  in  a 
large  proportion  of  Italian  families.  In  the  house- 
hold the  appliances  are  exceedingly  simple — a smooth 
board,  a piece  of  marble  for  kneading,  and  a common 
rolling-pin.  One  pound  of  flour  is  mixed  with  four 
or  five  eggs,  moistened  with  hot  water,  kneaded  a 
few  minutes,  and  then  rolled  out  very  thin  with  the 
rolling-pin.  After  drying  on  the  kneading-board 
for  fifteen  or  twenty  minutes,  until  the  surface  loses 
its  adhesiveness,  it  is  rolled  up  tightly,  and  thin  slices 
are  cut  from  the  ends.  The  slices  falling  apart  con- 
stitute strings  of  macaroni,  and  are  ready  for  use. 
The  macaroni  factory,  which  is  worked  by  hand,  often 
consists  of  but  one  room,  exclusive  of  the  drying- 
rooms.  The  proprietor,  with  one  or  two  workmen, 
makes  the  macaroni,  and  the  wife  sells  it.  The 
machinery  is  inexpensive,  and  the  hired  labour  costs 
from  is.  3d.  to  2s.  6d.  a day,  according  to  the  locality. 
Artificial  heat  is  seldom  employed  for  drying,  but  the 
manufacture  is  often  carried  on  in  connection  with 
the  baking  business.  In  this  case,  the  drying-rooms 
would  be  above  the  ovens,  and  warmed  somewhat 
by  the  waste  heat.  The  result  is,  that  these  small 
establishments  can  successfully  compete  with  the 
larger  factories  that  are  worked  by  steam-power. 
Their  machineiy  generally  consists  of  a mixer,  a 
kneader,  and  a press.  The  mixer  may  be  described 
as  a semi-circular  trough,  having  a hinged  cover. 
Through  the  trough  runs  an  iron  shaft,  having  a 
number  of  projecting  arms,  with  a crank  on  one  end. 
About  100  lbs.  of  semoule  or  flour,  or  a mixture  of 
both,  according  to  the  quality  of  the  macaroni 
desired  to  be  produced,  is  placed  in  wooden  troughs, 
that  stand  in  front  of  the  mixer.  To  this  is  added  a 
sufficient  quantity  of  water,  at  about  160°  Fahrenheit, 
containing,  in  solution,  a small  quantity  of  saffron,  to 
give  the  macaroni  the  desired  colour.  It  is  then 
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mixed  by  hand  for  a few  minutes,  in  order  to  fairly 
distribute  the  water,  after  which  it  is  put  into  the 
mixer.  The  lid  being  closed,  a workman  turns  the 
crank  for  about  twenty  minutes,  when  the  contents 
are  found  to  be  converted  by  the  action  of  the  arms 
attached  to  the  crank  shaft,  into  a stiff  dough.  From 
the  mixer  the  dough  is  taken  to  the  kneading-table. 
This  is  made  in  a number  of  ways.  One  of  the  most 
common  in  the  neighbourhood  of  Rome  consists  of  a 
kneading  plank  about  40  inches  long,  32  inches 
wide  at  the  inner  end,  and  40  inches  at  the  outer  end, 
with  sides  to  keep  the  dough  from  falling  out.  It  is 
solidly  made  of  hard  wood  2\  to  3 inches  thick,  and 
firmly  attached  to  the  floor  and  wall.  The  kneading 
is  generally  done  by  two  or  three  men  with  a long 
bar  attached  by  a swivel  joint  to  the  wall  at  the  back 
of  the  table.  This  bar  is  about  16  feet  long,  10 
inches  deep  next  to  the  wall,  and  3 inches  at  the 
other  end.  The  part  next  to  the  dough  is  bevelled 
to  the  shape  of  a blunt  wedge  with  a rounded  edge. 
The  bar  is  worked  up  and  down  on  the  dough,  and 
being  fastened  at  the  end  exerts  a tremendous  and 
crushing  force.  Being  made  of  a tough,  elastic  wood, 
it  both  readily  sustains  the  full  weight  of  the  men 
when  pressed  down,  and  springs  back  above  the 
dough  sufficiently  to  allow  it  to  be  moved  a little,  and 
brought  down  on  another  part.  This  kneading  con- 
tinues for  about  twenty-five  minutes,  when  the  dough 
is  ready  for  the  press.  In  some  places  the  table  is 
a straight  plank  about  8 to  10  feet  long  and  15  inches 
wide,  with  sides  to  hold  the  dough  in  position.  The 
kneading  is  done  by  means  of  a drum  about  4 feet  in 
diameter,  and  the  width  of  the  plank.  It  is  worked 
backwards  and  forwards  by  means  of  an  upright  cap- 
stan, about  12  inches  in  diameter,  with  a rope  coiled 
round  it  and  around  suitable  mechanism  on  the 
drum.  As  soon  as  the  dough  is  in  a suitable  con- 
dition, it  is  taken  to  the  press,  which  consists  chiefly 
of  a cylinder  about  8 to  10  inches  in  diameter,  and 
20  to  24  inches  long,  a plunger  that  fits  the  interior 
accurately,  and  a die  plate  that  rests  on  a shoulder 
cast  on  the  lower  portion.  The  plunger  is  forced 
down  by  a screw,  which  is  suitably  connected  by 
working  with  a crank  by  hand.  While  one  man 
mixes  the  dough,  another  turns  the  crank  to  press 
it,  and  the  third  takes  the  macaroni  as  it  leaves  the 
dies,  cuts  it  into  suitable  lengths,  and  hangs  it  on 
light  cane  or  bamboo  sticks  about  5 or  6 feet  in 
length,  ready  to  be  carried  to  the  drying- room.  The 
press  is  heated  to  about  i6o°  Fahr.  by  means  of  a 
small  pot  of  live  coals,  which  is  placed  inside  the 
cylinder  a few  minutes  before  pressing  begins. 
From  the  presses  the  long  macaroni  is  carried  on 
light  bamboo  sticks  to  the  drying-rooms.  The  small 
and  fancy  shaped  are  dried  on  screens.  These  are 
wooden  frames  about  2 feet  by  6,  covered  with  a 
coarse  cloth,  so  as  to  allow  the  air  to  freely  circulate. 
A brace  across  the  middle  of  the  frame  serves  as  a 
handle.  The  small  and  fancy  dried  macaroni  is 
made  in  horizontal  presses.  Cutters  revolving  more 
or  less  rapidly  near  the  face  of  the  die,  according 


to  the  length  required,  cut  it  into  any  desired 
length.  The  speed  of  the  cutters  is  regulated 
by  a pair  of  cone  pulleys.  The  drying  of  the 
macaroni  is  the  most  difficult  and  delicate  part  of 
the  manufacture,  and  depends  much  upon  the  state 
of  the  atmosphere.  It  is  first  dried  in  the  open  air, 
the  time  in  the  sun  or  shade  depending  on  the  tem- 
perature and  dryness  of  the  atmosphere,  from  half  an 
hour  to  three  hours,  the  time  also  depends  to  some 
extent  upon  the  size  of  the  macaroni.  It  is  then 
carried  to  a close  damp  room,  where  it  remains  about 
twenty-four  hours.  If  the  room  is  not  sufficiently 
damp  it  must  be  kept  so  by  artificial  means — by 
small  steam  jets  or  by  the  evaporation  of  water.  It 
is  sometimes  covered  with  cloths  during  this  stage  to 
prevent  drying  too  rapidly.  The  rest  is  a retarding 
process,  and  is  intended  to  prevent  the  surface  of  the 
macaroni  from  drying  too  fast,  and  to  allow  the 
interior  to  harden.  If  the  macaroni  is  not  allowed  to 
rest  at  this  stage,  it  is  liable  to  crumble  or  split. 
From  the  resting  rooms  it  is  carried  to  large  spacious 
rooms  that  have  thorough  ventilation,  either  natural 
or  artificial.  It  is  estimated  that  for  each  man 
employed  in  the  steam  factories,  about  170  to  200 
pounds  of  macaroni  are  produced  per  day. 


General  Notes. 


The  Lofoden  Cod  Fisheries.— The  British 
Consul-General  at  Christiania,  in  a recent  report, 
says  that  the  habits  of  the  fish  and  the  way  in  which 
they  were  caught  differed  entirely  from  the  previous 
year.  At  the  commencement  of  the  season  the  cod 
showed  signs  of  restlessness,  and  not  only  kept  near 
the  surface  of  the  water,  but  travelled  up  the  fiords. 
The  result  of  the  fishing  was  the  unusually  large  catch 
of  31,000,000,  and  the  quantity  both  of  liver  and  row 
was  very  great.  Last  year  the  catch  was  only 
18,000,000  fish,  and  the  total  value  was  ^416,500 
this  year  against  ^141,511  in  1889.  Of  the  enor- 
mous catch  this  season,  27,400,000  fish  were  pre- 
pared as  split  cod,  and  3,600,000  were  dried. 
Attempts  were  made  to  prepare  the  fish  in  other 
ways,  but  a factory  for  preparing  pressed  cod  was 
destroyed  by  fire.  The  mild  weather  prevented  the 
despatch  of  fish  to  distant  places.  There  were 
30,324  engaged  in  fishing,  each  man  caught  an 
average  of  1,022  fish,  and  got^i3  12s.  3d.;  but,  in 
fact,  the  profits  were  most  unequally  divided,  some 
men  who  were  fortunate  getting  ^42  to  ^44,  while 
others  got  from  £6  13s.  down,  in  a few  cases,  to  only 
ns.  3d.,  for  100  days’  work.  The  total  value  of  all 
Norwegian  fisheries  last  year  was ^766,600. 
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NOTICES. 

+ 

THE  ALBERT  MEDAL. 

The  Council  of  the  Society  of  Arts  attended 
on  Monday  last,  the  27th  instant,  at  Marl- 
borough-house, when  His  Royal  Highness 
the  Prince  of  Wales,  President  of  the  Society, 
presented  to  Mr.  W.  H.  Perkin,  F.R.S.,  the 
Albert  Medal,  awarded  to  him  in  1890  “for 
his  discovery  of  the  method  of  obtaining 
colouring  matter  from  coal-tar:  a discovery 
which  led  to  the  establishment  of  a new  and 
important  industry,  and  to  the  utilization  of 
large  quantities  of  a previously  worthless 
material ; ” and  to  Sir  Frederick  Abel,  K.C.B., 
D.C.L.,  D.Sc.,  F.R.S.,  the  Albert  Medal  for 
the  present  year,  awarded  to  him  “ in  recog- 
nition of  the  manner  in  which  he  has  promoted 
several  important  classes  of  the  arts  and 
manufactures,  by  the  application  of  chemical 
science,  and  especially  by  his  researches  in 
the  manufacture  of  iron  and  steel ; and  also 
in  acknowledgment  of  the  great  services  he 
has  rendered  to  the  State  in  the  provision  of 
improved  war  material,  and  as  chemist  of 
the  War  Department.” 

The  Members  of  Council  present  were  the 
Attorney  - General,  M.P.,  Chairman  ; Sir 
Frederick  Bramwell,  Bart.,  D.C.L.,  F.R.S., 
Deputy-Chairman  ; W.  Anderson,  F.R.S  ; 
Sir  George  Birdwood,  R.C.I.E.,  C.S.I  , 
LL.D.,  M.D.  ; Major-General  Sir  Owen 
Tudor  Bume,  K.C.S.I.,  C.I.E.  ; Sir  Philip 
Cunliffe - Owen,  K.C.B.,  K.C.M.G.,  C.I.E.  ; 
Prof.  James  Dewar,  M.A.,  F.R.S.  ; Major- 
General  Donnelly,  C.B.  ; Sir  Henry  Doulton  ; 


Sir  Douglas  Galton,  K.C.B.,  D.C.L., 

F.R.S. ; Thomas  Hawksley,  F.R.S.  ; Sir 
Robert  Rawlinson,  K.C.B.  ; Sir  James 
Douglass,  F.R.S. ; Michael  Carteighe ; 
Francis  Elgar,  LL.D. ; J.  Biddulph  Martin  ; 
W.  H.  Preece,  F.R.S.  ; W.  C.  Roberts- 
Austen,  C.B.,  F.R.S.  ; Sir  Saul  Samuel, 
K.C.M.G.,  C.B.  ; and  Sir  Owen  Roberts, 
M.A.,  F.S.A.  ; with  Sir  Henry  Trueman 
Wood,  Secretary  of  the  Society. 


CHICAGO  EXHIBITION,  1893. 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  October,  but,  in  the  meantime,  in- 
tending exhibitors  can  apply  to  the  Secretary 
of  the  Society  of  Arts,  and  their  names  will  be 
noted  at  once,  with  a view  to  their  receiving 
early  copies  of  the  prospectus  when  ready. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

MUSICAL  INSTRUMENTS:  THEIR  CON- 
STRUCTION AND  CAPABILITIES. 

By  A.  J.  Hipkins,  F.S.A. 

Lecture  I. — Delivered  January  zbth,  1891. 

The  inquirer  about  musical  instruments, 
who  turns  for  information  to  established  works 
upon  instrumentation,  will  find  his  curiosity 
about  their  construction  and  development  un- 
appeased, as  the  musician’s  point  of  view  is 
directed  solely  to  the  use  he  can  make  of  them. 
If  he  turns  to  musical  dictionaries  or  tech- 
nical works  he  will  still  remain  unsatisfied  be- 
cause the  information  is,  for  the  greater  part, 
supplied  in  a fragmentary  form.  The  inten- 
tion of  these  lectures  is  to  explain  the  con- 
struction and  capabilities  of  musical  instru- 
ments from  a more  general  aspect ; briefly,  it 
must  be,  as  in  three  lectures  there  is  not  time 
for  a detailed  study.  I can  only  sketch  the 
outlines  of  a work. 

I will  begin  with  the  various  stringed  in- 
struments— whether  they  are  touched,  twanged, 
or  bowed  to  produce  their  sounds — that  have 
been  used  in  modern  European  music ; con- 
tinuing with  the  various  wind  instruments, 
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wood  or  brass,  whether  blown  by  the  lips  by 
means  of  a single  or  double  reed,  by  a whistle 
or  a mouth-piece  ; also  the  drums  and  other 
percussion  instruments ; and,  lastly,  gathered 
for  the  sake  of  convenience  into  a separate 
class,  the  instruments  played  with  an  inter- 
mediary keyboard,  borrowing  from  the  wind 
the  organ  and  harmonium,  and  from  the 
stringed  division  the  piano. 

Of  the  stringed  instruments,  the  violins  are 
the  first  in  importance,  whether  it  is  for  power 
and  delicacy  of  musical  expression,  fitness  for 
exact  intonation,  or  arriving  at  structural  per- 
fection almost  at  once,  since  no  change  has 
taken  place  in  the  violin  from  its  invention 
350  years  ago ; and  apart  from  its  musical 
value,  a well-made  violin  is  in  form,  and  often 
in  colour,  a never  tiring  enjoyment  to  the  eye. 
It  is  the  sum  of  these  fine  qualities  that 
justifies  the  pre-eminence  always  accorded  to 
the  violin  family.  But  in  praising  the  instru- 
ment the  bow  must  not  be  overlooked,  as  it  is 
indispensable  for  the  production  of  the  tone, 
and  is  the  means  by  which  the  player  can  im- 
part his  personal  musical  feeling,  and  take  a 
part  in  reproducing  the  masterpieces  of  the 
modern  masters  of  chamber  music  and  the 
orchestra.  Unlike  the  violin,  which  has 
changed  so  little,  the  bow  was  improved  by 
degrees  until  about  100  years  ago,  when  it 
was  fixed  and  made  perfect  by  the  beautiful 
contrivance  of  Tourte. 

The  invention  of  the  violin  is  attributed  to 
Gasparo  da  Salo  of  Brescia,  about  the  year 
1550.  There  is  no  certain  evidence  about  the 
instrument  it  may  be  supposed  preceded  it, 
and  was  also  tuned,  like  the  violin,  in  fifths. 
It  may  have  been  a German  instrument  altered 
by  Italian  taste.  Attribution  to  Gasparo  da 
Salo  lacks  positive  evidence,  but  it  seems  to 
be  warranted  by  his  place  in  the  order  of  time. 
Almost  immediately  after  we  find  Maggini, 
the  greatest  of  the  Brescian  school  of  violin 
makers,  and  Andrea  Amati  of  Cremona,  the 
latter  supplying  the  French  King,  Charles  IX., 
with  violins  in  1572.  Amati  founded  the 
school  of  Cremonese  violin  making,  which  has 
been  universally  accepted  as  pre-eminent.  It 
culminated  in  the  supreme  achievements  of 
Stradivari  and  Guarnieri  del  Gesu,  in  the  early 
years  of  the  18th  century. 

The  size  and  proportions  of  a violin  are 
exactly  calculated  for  a player’s  arm  and  con- 
venience, and  the  lightness  of  the  instrument 
(for  a fine  violin  weighs,  when  fitted  and 
strung,  only  from  three-quarters  of  a pound  to 
a pound)  is  as  remarkable  as  the  expressive 


character  and  the  energy  of  the  tone  produced. 
In  the  best  patterns,  excluding  the  neck,  it  is 
not  more  than  14  inches  long,  and  at  the 
widest  part  it  hardly  exceeds  8 inches.  The 
strain  of  the  four  strings  in  the  present  day 
depends,  of  course,  upon  the  thickness  and 
corresponding  weight  of  the  stringing.  With 
a heavy  stringing  it  has  been  given  by  Mr. 
George  Hart  as  62f  lbs.,  and  with  a light 
stringing  52 J lbs.,  the  downward  pressure  upon 
the  bridge  being  27  lbs.  i3^ozs.  and  23  lbs. 
5 ozs.  respectively ; at  the  modern  Philhar- 
monic or  English  Orchestral  pitch  of  452-5 
double  vibrations  per  second,  for  A,  the  open 
note  of  the  second  string.  But  I am  not  sure 
that  Mr.  Hart  took  into  consideration  the 
height  of  the  bridge,  which  adds  to  the  tension 
more  or  less.  The  first  string  is  tuned  a fifth 
above  this  A,  and  bears  the  greatest  strain  ; 
hence  its  penetrating  tone-quality  and  also  its 
liability  to  break.  The  third  string,  which 
should  be  the  most  mellow  and  full  in  tone- 
quality  of  the  instrument,  is  tuned  a fifth 
below  the  second.  All  these  three  strings  are 
of  gut,  and  selected  from  the  small  intestines 
of  sheep,  prepared  by  a long  and  very  careful 
process  to  separate  them  into  threads.  Three 
or  four  of  these  threads  are  spun  for  the  first 
and  second  strings,  and  six  or  seven  for  the 
third.  The  fourth  string  in  a violin  is  a 
covered  string,  that  is  to  say,  it  is  of  gut  spun 
over  with  fine  silver  or  copper  wire  ; the  load- 
ing of  the  string  is  to  increase  the  thickness 
and  weight,  so  as  to  make  the  rate  of  vibra- 
tion slower.  The  accordance  is  thus  : G 
below  middle  C,  D,  and  A in  the  octave 
above  it,  and  E above  C in  the  treble  clef. 
The  strings  being  all  of  the  same  length,  have 
to  be  made  gradually  heavier  in  the  order  of 
second,  third,  and  fourth  to  obtain  this  accord- 
ance. Although  these  strings  are  less  strained 
than  the  first,  the  making  up  by  thickness  is 
essential  as  well  for  the  fulness  of  tone  as  for 
the  tension  required.  It  will  therefore  be  seen 
that,  owing  to  these  conditions  of  uniformity 
of  length  and  the  difference  of  thickness  and 
tension,  the  violin,  with  all  its  merits,  is  far 
from  being  a perfect  instrument,  as  may  be 
heard  when  a player  has  the  misfortune  to 
break  the  first  string,  and  continues  with  the 
second  for  his  highest  string. 

We  will  now  regard  the  bridge,  belly,  and 
back,  the  sound-post  and  bass  bar.  The 
violin  is  a resonant  box  built  entirely  of  wood, 
no  metal  of  any  kind  properly  entering  into 
its  structure.  The  back  is  of  a hard  wood, 
frequently  maple,  and  is  usually  in  two  pieces 
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joined  down  the  middle,  but  may  be  in  one 
piece.  The  belly  is  of  a soft  wood,  spruce  fir 
( abies  excelsa),  chosen  with  a fine  regular 
grain  suitable  for  uninterrupted  vibration,  and 
dried  by  long  exposure  to  the  air.  This 
is  also  usually  in  two  pieces,  although  it  may 
also  be  of  one.  Spruce  (when  cut  commonly 
known  as  deal)  is  the  best  resounding  wood 
on  account  of  its  slight  density  and  uniform 
elasticity.  The  function  of  the  belly  is  to  re- 
inforce the  sound  initiated  by  the  stiings,  in 
accordance  with  the  law  by  which  all  sub- 
stances capable  of  a certain  rate  of  vibration, 
will  respond  to  that  rate  sympathetically 
whenever  submitted  to  its  influence ; the  di- 
stance being  not  too  great  for  communication. 
The  strings,  which,  from  the  way  they  are 
agitated,  vibrate  transversely,  or  across, 
when  in  motion,  offer  too  little  surface  to 
affect  the  surrounding  air  to  become  more 
than  very  feebly  audible.  But  their  vibrations, 
carried  through  the  bridge  to  a much  wider 
superficial  expanse  of  wood  which  is  called 
the  belly,  are  largely  increased  or  reinforced, 
as  is  well  known  of  all  stringed  instruments 
furnished  with  sounding  or  resonance  boards. 
Wood,  and  particularly  firwood,  is  a very 
much  better  sound  conductor  than  atmospheric 
air.  To  illustrate  the  power  of  resonance,  it 
will  be  sufficient  to  compare  a practising 
or  dumb  violin  that  is  sometimes  made 
without  resonance  box,  and  a real  one.  The 
wood  takes  up  the  sound  of  the  strings  with 
all  their  proper  tones,  to  the  very  smallest 
vibratory  movement  as  well  as  the  most  com- 
plete harmonic  combination,  exactly  the  same 
as  the  atmospheric  air,  and  no  more.  Thus  all 
vibrations  and  figures,  however  complicated, 
initiated  by  the  friction  of  the  bow  upon  the 
strings,  are  transmitted  to  us  from  the  wooden 
box,  and  completely,  if  not  impeded  or  quenched 
by  any  imperfection  in  the  wood,  through  the 
ever-faithful  environing  air.  Suppression  of 
the  original  force  imparted  by  the  player  from 
the  exhaustion  of  energy,  andthe  all-compelling 
power  of  gravitation,  is  nearly  instantaneous, 
a sustained  tone  being  only  maintained  by  the 
bow. 

The  back  and  belly  of  a violin  are  connected 
by  six  strips  of  maple,  technically  called  ribs 
or  sides,  which  complete  the  framing  of  the 
resonance  box.  They  help  to  transmit  the 
vibrations  of  the  belly  to  the  back,  and  are 
attached  by  means  of  glue.  The  curvature  of 
the  sides  was  early  introduced  in  a precursor 
of  the  violin,  to  enable  the  bow  to  pass  easily 
across  the  strings.  It  divides  the  shape  of  the 


instrument  into  what  are  technically  called  the 
upper,  middle,  and  lower  bouts.  Both  back 
and  belly  are  vaulted  more  or  less  in  opposite 
directions,  according  to  curves  which  have 
been  empirically  determined  by  the  influence 
this  vaulting  has  upon  the  tone.  It  also  offers 
a certain  mechanical  resistance  to  the  strain 
and  pressure  of  the  strings.  But  the  building 
up  is  materially  assured  by  the  blocks — six 
small  pieces  of  spruce,  or  it  may  be  of  lime  or 
willow,  shaped  and  glued  into  the  instrument : 
four  at  the  four  pointed  corners  of  the  C’s,  or 
middle  bouts,  one  at  the  top,  and  one  at  the 
bottom.  They  are  set  perpendicularly  as 
regards  the  grain.  There  are  also  twelve 
strips  of  spruce,  lime,  or  willow,  called  side 
linings,  which  connect  the  blocks  together,  and 
bind  the  resonance  case  into  a homogeneous 
structure.  The  dark  lines  round  the  edges  of 
the  back  and  belly,  apparently  ornamental, 
are  called  purflings,  and  are  inlaid  in  24, 
sometimes  36  pieces.  The  f f,  or  sound- 
holes,  are  very  noticeable  features  in  a violin. 
Their  shape  is  due  to  the  vaulting  of  the  belly, 
and,  like  the  vaulting,  varies  with  the  inten- 
tion or  fancy  of  the  maker.  They  are  charac- 
teristic of  the  violin  family  from  its  origin. 
They  are  cut  symmetrically,  on  either  side  of 
the  bridge,  and  their  first  intention  appears  to 
have  been  to  give  readiness  of  response — 
technically,  speech— to  the  belly.  They 
weaken  it,  to  a certain  extent,  as  the 
pressure  of  the  bridge  comes  between  them  ; 
but  that  loss  is  made  up  by  the  resistance 
of  the  sound-post  and  bass  bar.  It  is  also  a 
feature  of  the  sound-holes  that  vibrating  air 
contained  within  the  resonance  box  escapes 
through  them.  This  air  is  set  in  vibration  by 
the  wood  which  encloses  it,  but  has  a shape 
or  form  of  vibration  determined  by  that  of  the 
instrument.  If  the  sound-holes  are  too  large, 
the  pitch  of  this  air  rises,  and  the  tone  of  the 
instrument  becomes  shrill ; if  too  small,  the 
pitch  flattens,  and  the  tone  becomes  dull. 
So  the  shape,  size,  and  position  of  the 
sound-holes  are  clearly  no  more  arbitrary 
than  anything  else  in  a violin.  By  a happy 
disposition  the  proper  note  of  a violin,  as 
a resonance  box,  behaves  as  a general 
reinforcer,  helping  any  note  that  happens 
to  be  played.  The  late  Dr.  A.  J.  Ellis 
and  I made  several  trials  of  good  violins 
by  means  of  tuning-forks  of  various  verified 
pitches,  in  each  instance  proving  this  curious 
fact.  The  maximum  of  air  reinforcement  was 
found  to  be  about  C in  the  treb’e  clef,  at  a 
medium  pitch,  reckoned  at  528  double  vibra- 
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tions  per  second,  an  approximate  mean  be- 
tween the  Paris  normal,  and  the  London  Phil- 
harmonic or  Kneller  Hall  pitches  (C  5 1 7 *3» 
C538).  The  bridge  is  of  maple  with  hori- 
zontal grain  and  of  medium  hardness,  and 
should  be  about  half  as  thick  at  the  top  as  at 
the  feet.  Its  peculiar  design,  apparently 
arbitrary  and  proceeding  from  the  workman’s 
taste,  is  really  an  empiric  cutting  presumed  to 
have  been  fixed  in  its  present  form  by  the 
great  Stradivari,  and  to  depart  from  it  ever  so 
little  in  any  direction  is  found  to  be  prejudicial 
to  the  tone.  Bridges  have  come  down,  however, 
of  the  Amatis,  which  are  nearly  of  the  same 
form.  The  adjustment  of  the  bridge,  as  indeed 
every  part  in  a violin,  is  of  the  greatest  im- 
portance. If  it  is  too  thick  the  tone  becomes 
dull  and  difficult  to  produce  ; and  if  too  thin 
the  tone  becomes  shrill  and  disagreeable.  It 
must  be  remembered  that  the  higher  the  bridge 
the  greater  is  the  tension,  and  that  the  height 
has  to  bear  a certain  relation  to  the  thickness 
of  the  belly,  all  very  nice  points  that  only  the 
greatest  skill  can  deal  with  successfully.  The 
feet  of  the  bridge  have  to  fit  the  vaulting  of  the 
belly.  The  top  is  rounded  to  prevent  the  bow 
touching  more  than  one  string.  It  would  seem 
that  the  bridge  being  cut  out  across  the  belly, 
and  resting  upon  the  feet,  is  due  to  the  centre 
line  along  the  belly  where  the  wood  joins,  or 
even  if  it  is  in  one  piece,  being  a node — that  is 
to  say,  a line  of  no  vibration,  but  at  the  same 
time  a line  of  maximum  of  molecular  condensa- 
tion or  rarefaction,  from  which  vibrations  start. 
It  is  therefore  of  importance  that  this  node  may 
not  be  weighted  or  coerced.  The  experiments 
of  Savart  have  proved  the  necessity  of  the  cut- 
ting. The  right  foot  of  the  bridge  being  nearly 
over  the  sound-post  is  itself  in  a nodal  position, 
and  the  vibrations  passing  through  it  have 
been  proved  by  the  ingenious  experiments  of 
Dr.  Huggins,  at  least  in  part,  to  be  trans- 
mitted to  the  back.  Were  the  violin  2^ pizzi- 
cato instrument  like  the  guitar  or  mandoline, 
no  sound-post  would  be  required,  but  as  it  is  a 
sostenuto  one,  the  continued  incitement  from 
the  bow  has  to  be  carried  on  between  the  belly 
and  back,  and  the  sound-post  does  this,  from 
which  office  the  French  and  Italians  call  the 
sound-post  the  soul,  and  the  Germans  the  voice 
of  the  instrument.  It  is  a little  round  stick  of 
spruce,  a quarter  of  an  inch  in  diameter,  and  is 
adjusted  to  firmly  touch  at  about  one-sixteenth 
to  three-sixteenths  of  an  inch  behind  the  right 
foot  of  the  bridge.  It  does  not  absolutely  sup- 
port the  belly,  because  it  might  then  arrest 
vibration,  but  it  is  practically  made  to  fit.  A 


violin  should  be  strong  enough  in  itself  to  bear 
the  strain  of  tension.  As  the  sound- post  has  to 
be  introduced  through  the  right-hand  hole, 
only  a skilled  hand,  with  experience  to  deter- 
mine its  exact  size  and  position,  can  fit  it. 
The  bass  bar  is  the  other  great  tone  regulator 
of  the  violin;  it  governs  the  elasticity  of  the 
belly,  and  increases  it  by  the  formation  of  a 
greater  number  of  nodes  or  centres  of  no 
vibration,  thus  affecting  both  quality  and 
carrying  power.  It  is  also  of  spruce,  and  is 
about  io£  inches  long  and  two-sixteenths  in 
diameter,  and  should  extend  along  the  belly  to 
which  it  is  glued  on  the  under  side,  in  an 
oblique  direction,  but  the  deviation  inwards 
very  slight.  The  glued-edge  has  to  follow  the 
longitudinal  vaulting  of  the  belly.  Its  depth  is 
about  three-eighths  of  an  inch  where  it  is 
deepest.  If  too  long  or  too  large  it  will  make 
the  tone  dull.  The  original  bars  of  the  old 
Italian  makers  are  found  to  be  too  weak  for 
the  increased  tension  of  the  present  day,  and 
this  is  due  to  the  thicker  strings,  the  higher 
pitch,  the  higher  bridge,  and  longer  neck. 
The  pitch  usual  in  the  time  of  Stradivari  and 
Guarnieri  was  at  least  a diatonic  semitone 
lower  than  the  present  English  Philharmonic 
or  Kneller  Hall  pitch  ; that  is  to  say  a quarter 
of  a tone  lower  than  the  Paris  Diapason 
Normal.  But  in  the  17th  century  the  chamber 
or  secular  music  pitch,  from  indications  in  the 
vocal  music  of  the  time,  and,  as  we  learn  from 
Prsetorius,  who  published  his  book  in  1618,  was 
about  a tone  and  a half  sharper  than  the  very 
low  pitch  which  followed  it.  So  that  the  pitch 
Stradivari  constructed  his  instruments  for, 
differed  from  that  which  was  incumbent  upon 
the  Amatis,  and  probably  upon  himself  in  his 
early  days.  When  we  consider  such  important 
changes  as  the  altered  pitch  and  the  ageing 
of  the  wood,  combined  with  the  difference  of 
the  bow  and  style  of  playing,  it  becomes 
impossible  to  recall  the  impression  made  by 
the  tone  of  the  Cremona  violins,  when  new, 
upon  contemporary  ears. 

The  neck  and  head^are  cut  from  a block  of 
maple,  and  have  to  be  set  with  due  reference 
to  the  strain  of  the  strings,  which  are  attached 
to  the  pegs  in  the  head.  The  necks  of  the  old 
Cremona  violins  have  now,  on  account  of  the 
use  players  make  of  the  shifts,  to  be  somewhat 
longer,  and  new  ones  are  accordingly  made 
and  fitted  to  the  head.  The  various  fittings, 
such  as  the  fingerboard,  tail-piece,  nut  and 
tail-pin,  are  generally  of  ebony,  but  other 
woods  have  been  used.  Although  ebony 
answers  very  well  for  the  pegs,  rosewood  is 
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often  preferred  to  it,  but  really  boxwood  is  the 
best.  A very  important  fitting  is  the  finger- 
board, the  measurement  of  which  is  given  as 
io|  inches  length,  and  breadth  of  if  inch  at 
the  bridge  to  f inch  at  the  nut.  It  is  rounded 
to  agree  with  the  shape  of  the  bridge ; the 
distance  at  the  lower  end  between  the  strings 
and  fingerboard  decreasing  from  the  fourth  to 
the  first  string.  It  is  three-sixteenths  from  the 
fourth  string  and  one-eighth  from  the  first. 
Stradivari,  for  a violin  of  14  inches,  placed  his 
bridge  from  7^  to  7!  inches  from  the  top  of  the 
body.  Seven  inches  five-eighths  is  the  aver- 
age measurement.  The  grain  of  the  finger- 
board runs  parallel  with  the  strings,  but  the 
nut  which  surmounts  it,  over  which  the  strings 
have  to  pass  clear  of  the  fingerboard,  is  cut 
across  the  grain. 

There  is  no  constructive  difference  but  that 
of  dimensions  between  the  three  sizes  of  the 
members  of  the  violin  family,  the  violin  proper, 
the  tenor  or  viola,  and  the  bass  or  violoncello. 
In  the  violin  quartet  the  second  place  is  taken 
by  the  violin  proper,  but  the  difference  heard  is 
considerable,  owing  to  the  second  instrument 
being  played  in  a lower  part  of  the  accordance. 
The  instrument  which  takes  the  third  place  is 
the  viola  or  tenor,  which  varies  more  in  size 
than  any  other  fiddle  of  the  quartet.  The  size 
which  is  found  to  suit  the  convenience  of  the 
average  player,  and  give  the  proper  quality  of 
tone,  is  from  16  to  i6£  inches.  It  is  a fifth 
lower  in  the  accordance,  the  open  notes  of  the 
strings  being  C and  G below  middle  C,  and  D 
and  A above  it.  For  the  convenience  of 
manipulation  the  size  of  this  instrument  is  re- 
stricted, and  it  is  consequently  too  short  for 
the  weignt  of  stringing,  an  imperfection  that 
causes  the  peculiar  quality  of  the  viola  tone. 
The  two  lowest  strings  are  overspun.  There 
is  reason  to  believe  that  a large  viola  or 
tenor  was  the  first  four-stringed  fiddle  made, 
and  that  the  violin  was  a diminutive  of  it. 
There  has  been  an  attempt  recently  made  to 
revive  the  use  of  the  large-sized  tenors,  such  as 
were  made  by  Gasparo  da  Salo,  the  Amatis 
and  other  Italian  makers,  but  perhaps  owing  to 
the  large  grasp  required,  the  viola  alta,  as  it 
has  recently  been  called,  has  not  been  gene- 
rally accepted,  nor  does  it  appear  it  will  be. 

The  violoncello  is  the  bass  violin.  Com- 
paring measurements  made  by  M.  Vidal  of 
admittedly  fine  instruments,  the  violoncello 
body  is  rather  more  than  twice  the  length  of 
the  violin — 2 feet  5^  inches  against  14  inches, 
and  the  breadth  at  the  widest  part,  the  lower 
bouts,  follows  the  same  proportion,  viz.,  1 foot 


5J  inches  nearly,  against  8|  inches.  The 
standard  length  of  body  is,  in  fact,  2 feet 
6 inches.  It  is  one  octave  lower  in  pitch  than 
the  viola  ; the  accordance  is  C below,  and  G, 
D,  and  A in  the  bass  clef.  The  wider  finger- 
board renders  a different  fingering  necessary, 
the  aid  of  the  thumb  being  brought  in  for  the 
higher  positions.  The  harmonics,  which  are 
of  very  full  sound,  and  the  pizzicato , which  is 
very  effective,  are  much  admired.  But  far 
above  these  excellencies,  the  tone  of  the 
A string  is  before  all  in  instrumental  music  for 
passionate  expression.  While  the  viola  was 
in  use  as  early,  and  perhaps  earlier  than  the 
violin,  the  violoncello  came  later.  It  existed, 
however,  in  Italy  and  in  Holland,  in  the  early 
part  of  the  17th  century.  Its  first  use  was  with 
the  other  bass  instruments  in  the  Basso  Continuo, 
then  of  recent  introduction,  and  an  invention 
powerfully  influencing  the  progress  of  musical 
composition,  but  the  difficulties  of  execution 
prevented  anything  like  solo  employment  for 
a long  while,  or  any  competition  with  the 
favourite  bass  viol,  the  Viola  da  Gamba.  The 
violoncello  was  for  a long  while  of  varying 
dimensions ; Stradivari,  in  his  fine  period, 
determined  the  existing  model. 

In  the  modern  orchestra,  the  double  bass, 
the  Italian  violone  or  big  viol,  goes  with  the 
violoncello,  but  an  octave  lower.  By  its 
musical  position,  it  might  form  one  of  the 
violin  family,  but  it  does  not  altogether  as  an 
instrument,  having  considerable  likeness  to 
the  viols ; the  sloping  shoulders  are,  however, 
necessary  to  the  performer. 

Gaspar  da  Salo,  who  is  accredited  with  the 
invention  of  the  violin,  made  double  basses, 
and  so  also  did  Maggini  ; Messrs.  Hill  and 
Sons  have  one  by  this  maker  in  their  posses- 
sion. The  accordance  of  the  double  bass  is, 
in  England  and  Italy,  three-stringed — A D 
below  and  G first  space  in  the  bass  clef. 
Elsewhere  it  is  four-stringed — E,  A,  D,  G — and 
this  accordance  is  rendered  a necessity  by 
modern  composers ; yet,  the  three-stringed 
viol  tuning  being  the  original,  as  well  as  on 
account  of  the  greater  sonorousness,  favours 
its  retention  by  double  bass  players.  In  the 
Crystal  Palace  band  the  three  and  four- 
stringed basses  are  equally  divided. 

I have  not,  so  far,  insisted  upon  the  beauty 
of  form  and  delicacy  of  curve  a fine  violin  pre- 
sents, nor  its  exquisite  colour ; these  are  not 
really  included  in  my  scheme,  but  yet  have  too 
great  an  importance  to  be  entirely  passed  by. 
At  first  we  wonder  if  they  can  affect  the  beauty 
of  the  tone  ! Certainly  a fineness  of  work  that 
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seems  almost  intuitive,  so  difficult  has  it  been 
to  imitate  ; and  the  lovely  varnishing,  now  re- 
garded as  a lost  art,  must  contribute  to  it.  If 
the  work  is  not  carried  to  the  utmost  fineness 
and  exactness,  in  any  and  every  detail,  the 
result  suffers.  The  late  Mr.  Charles  Reade,  in 
a communication  some  years  ago  to  the  Pall 
Mall  Gazette,  has  given  his  opinion  upon  the 
question  of  varnish  thus  : — “ It  is  not  an  amber 
or  a spirit  varnish  alone,  but  an  oil  varnish 
which  contains  a transparent  gum,  several 
times  repeated  until  the  pores  of  the  wood 
were  all  filled  up.  Then  several  applications 
of  a spirit  varnish  holding  a colouring  matter 
in  solution,  gave  the  exquisite  result.”  He 
continues,  “the  beauty,  therefore,  of  varnish 
lies  in  the  fact  that  it  is  a pure,  glossy  oil- 
varnish,  which  serves  as  a foil  to  a divine, 
unadulterated  gum,  which  is  left  as  a pure 
film  on  it  by  the  evaporation  of  the  spirit  in 
which  it  was  dissolved.  The  first  is  a colour- 
less oil  varnish  which  sinks  into  and  shows  up 
the  figure  of  the  wood  ; the  second  is  a hetero- 
geneous spirit  varnish,  which  serves  to  give 
the  glory  of  colour,  with  its  light  and  shade, 
which  is  the  great  and  transcendent  beauty  of 
a Cremona  violin.”  This  passage,  and  more, 
of  Mr.  Reade’s  letter  will  be  found  in  Mr. 
Heron  Allen’s  “Violin  Making  as  it  was 
and  is,”  pp.  171-2  (London,  1884)  a work  to 
which  I am  much  indebted,  as  well  as  to  Mr. 
George  Hart’s  “ The  Violin  : Famous  Makers 
and  their  Imitators  ” (second  edition,  London, 
1884),  and  Mr.  E.  J.  Payne’s  articles  in 
Grove’s  “ Dictionary  of  Music  and  Musicians” 
upon  the  violin  and  its  congeners. 

Mr.  Heron  Allen  accepts  Mr.  Reade’s  theory 
as  a sufficient  one,  but  Mr.  Payne,  so  far  as  I 
can  gather  from  his  writings,  separates  the 
discovery  and  use  of  spirit  varnish  from  the 
older  oil  varnish.  Mr.  Hart  shall  sit  in  judg- 
ment, so  far  as  it  can  be  given.  He  says 
“ that  the  varnish  does  influence  the  tone  there 
is  strong  proof,  and  to  make  this  plain  to  the 
reader  should  not  be  difficult.  The  finest  var- 
nishes are  those  of  oil,  and  they  require  the 
utmost  skill  and  patience  in  their  use.  They 
dry  slowly,  and  may  be  described  as  of  a soft 
and  yielding  nature.  This  common  varnish  is 
known  as  spirit  varnish ; it  is  easily  used, 
and  dries  rapidly,  in  consideration  of  which 
qualities  it  is  generally  adopted  in  these  days 
of  high  pressure.  It  may  be  described  as  pre- 
cisely the  reverse  of  oil  varnish  : it  is  hard  and 
unyielding.  Now,  a violin  varnished  with  fine 
oil  varnish,  like  all  good  things,  takes  time  to 
mature,  and  will  not  bear  forcing  in  any  way. 


At  first,  the  instrument  is  somewhat  muffled, 
as  the  pores  of  the  wood  have  become  impreg- 
nated with  oil.  This  makes  the  instrument 
heavy,  both  in  weight  and  sound ; but,  as  time 
rolls  on,  the  oil  dries,  leaving  the  wood 
mellowed,  and  wrapped  in  an  elastic  cover- 
ing, which  yields  to  the  tone  of  the  instrument, 
and  imparts  to  it  much  of  its  own  softness. 
We  will  now  turn  to  spirit  varnish.  When 
this  is  used,  a diametrically  opposite  effect 
is  produced.  The  violin  is,  as  it  were, 
wrapped  in  a glass,  through  which  the  sound 
passes,  imbued  with  the  characteristics  of  the 
varnish.” 

Mr.  Hart’s  description  is  not  exactly  final  : 
he  prefers  to  leave  each  one  to  form  his  own 
opinion.  I may  be  allowed  to  repeat  his 
judgment  in  other  words,  viz.,  that  the  satu- 
ration of  the  wood  by  oil  quenches  the  rein- 
forced continuance  of  the  discordant  higher 
partials  of  the  strings,  leaving  the  less  evan- 
escent lower  partials  to  make  their  satisfying 
effect  upon  the  ear  ; while  glazing  the  instru- 
ment with  a spirit  varnish  has  no  such  bene- 
ficial effect.  Mr.  Hart  ventures  to  suggest 
the  possibility  of  the  particular  gums  used 
having  ceased  to  be  obtainable.  There  are 
still  pure  oil  varnishes  to  be  obtained ; but  the 
question  of  time  and  expense  seems  to  preclude 
their  use. 

We  will  now  turn  to  the  capabilities  and 
intrinsic  value,  musically,  of  the  violin  family. 

As  a colour  is,  in  itself,  a beautiful  thing,  or 
is  one  we  are  indifferent  to,  or  may  even  avoid, 
so  it  is  with  musical  sounds  ; and  I should  be 
disposed  to  put  back  the  dawning  of  music  to 
some  such  pleasure  in  hearing  a musical 
sounding  note,  rather  than  the  chaining 
together  of  distinct  musical  sounds  in  scales, 
modes,  melodic  types,  or  real  melodies.  These 
came,  possibly,  later,  although  before  the 
dawn  of  history  : simultaneous  notes,  or 

harmony,  however  simple,  is  comparatively 
of  yesterday.  It  is  the  charm  of  tone-quality, 
or  its  pleasing  individuality,  apart  from 
rhythm,  that  is  the  first  element  of  lyric 
beauty.  Now,  it  is  more  a penetrating 
individuality,  than  a persuasive  charm  that 
characterises  the  tone-quality  of  the  very  finest 
violin.  By  shifting  the  hand  along  the  finger- 
board, an  upward  extension  of  compass  carries 
with  it  an  enormous  increase  of  dramatic 
power ; and  the  violin  has  the  remarkable 
attribute  of  an  increase  in  effect  nearly  com- 
mensurate with  the  increase  of  the  number  of 
violins  employed,  so  that  with  its  congeners, 
the  viola  and  violoncellos,  the  violin  family 
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becomes  the  acme  as  well  as  the  basis  of  the 
orchestra.  The  middle  register  of  the  viola 
has  a fine  quality  of  plaintive,  almost  com- 
plaining expression,  but  the  song  of  a violon- 
cello is  inexpressively  lovely,  and  of  several 
violoncellos  combined,  is  far  and  away  the 
most  touching  cantabile  in  the  symphony. 
With,  however,  all  this  brilliancy  and  power, 
there  is  a gentler  and  more  intimately  sym- 
pathetic tone- quality  latent  in  a chest  of  viols 
— at  least,  for  domestic  use.  These  instru- 
ments are  the  elder  cousins  of  the  violins,  and 
had  the  start  by  a century  or  more  ; then  for  a 
century  there  was  a rivalry,  in  which  the  violin 
family  became  at  last  the  victors.  In  the 
struggle  for  existence  the  most  powerful  wins  ; 
and  so  it  has  been  between  the  violins  and 
viols.  The  truth  and  fitness  of  these  remarks 
will  be  proved  by  a performance  of  17th  and 
1 8th  century  string  music  which  Mr.  Uolmetsch 
and  his  pupils  will  play  at  the  close  of  this 
lecture  with  viols  and  then  with  violins. 
Leaving  out  the  double  bass  as  possibly  be- 
longing to  both  families,  the  viols  are,  like  the 
violins,  divided  into  three  sizes — the  treble, 
the  tenor,  and  bass  viols— the  last  being  the 
once  favourite  viola  da  gamba,  which  appears 
to  have  a chance  of  being  resuscitated  like 
certain  other  old  and  now  obsolete  instru- 
ments having  special  tone-qualities  : indeed, 
there  is  a professor  of  the  viola  da  gamba  in 
a Musical  Directory  for  1891.  The  soft  and 
gentle  character  of  the  viol  tone  was  particu- 
larly fit  to  blend  with  the  lutes  and  other 
plucked  stringed  instruments  that  were  in 
contemporary  use.  The  viol  differs  from  the 
violin  in  having  nearly  flat  tables,  the  back 
one  sloped  off  from  the  neck,  and  high  ribs  ; 
the  sound-holes  being  at  first  c c's  instead  of 
f f's,  segments  of  the  old  single  circular 
sound-hole  which  is  still  retained  in  the 
guitar  and  mandoline,  as  it  was  in  the  lute 
and  theorbo.  The yhas  been  designed  from 
the  crescent  c by  reversing  the  lower  member. 
Another  form  of  sound-hole,  known  as  the 
“ flaming  sword,”  a double  bending  of  the  line 
which  afterwards  formed  the  f was  always 
maintained  in  the  viola  d’amore,  while  the 
viola  da  gamba  kept  to  the  reversed  c.  Mr. 
Payne  credits  Stradivari  with  the  introduction 
of  the  violin  sound-hole  into  the  smaller  viols 
in  which  other  Italian  makers  followed.  Mr. 
Hart  places  this  change  much  earlier.  The 
violin  never  had  frets  to  mark  off  the  stops  ; 
the  viols  it  may  be  said  always.  It  must  be 
remembered  the  viols  with  their  five,  six,  or 
seven  strings,  tuned  in  fourths,  with  the  ex- 


ception of  one  major  third  to  preserve  the 
diatonic  relation,  were  like  the  lutes,  more 
available  for  harmony  than  the  violins,  which 
always  tended  to  melody,  or  one  part  only, 
their  origin  being  possibly  in  the  crowd  and 
rebec,  instruments  of  the  people  and  of  popular 
tunes.  All  the  strings  were  gut,  and  the  frets 
were  never  more  than  seven.  We  have  record 
for  the  accordance  for  six-stringed  viols  from 
Ganassi  del  Fontego  (“  Regola  Rubertina,” 
Venice,  1542)  to  John  Playford  (“  Introduction 
to  the  Skill  of  Music,”  London,  1697),  lasting 
the  same  for  more  than  150  years.  For  the 
treble  viol  D,  G,  in  the  bass  clef,  middle  C,  E, 
A,  and  D,  in  the  treble  clef ; for  the  mean,  or 
tenor  viol,  C,  F,  A,  in  the  bass  clef,  D above 
middle  C,  and  G in  the  treble  clef ; for  the 
bass  viol,  D below,  and  G,  C,  E,  A,  in  the  bass 
clef,  with  D above  middle  C. 

It  would  seem  as  if  the  double  bass  had  been 
tuned  a fourth  lower  than  the  bass  viol,  and 
was  afterwards  lightened  of  the  three  higher 
and  useless  strings.  This  is  Mr.  Payne’s 
plausible  suggestion.  There  were  of  course 
variations  in  the  accordance  according  to  the 
fancy  of  the  player,  to  whom,  in  this  respect, 
some  license  was  given.  The  tenor  viol  was 
sometimes  made  in  two  sizes,  contralto  and 
tenor,  and  in  Italian  it  bore  the  names  of  viola 
“ da  spalla  ” or  “ da  braccio,”  the  shoulder  or 
arm  viol,  which  explain  themselves.  The  bass 
viol  was  “viola  da  gamba,”  the  leg  viol ; it 
was  made  in  three  sizes,  the  largest  for  con- 
cert or  “ continuo  ” playing— one  of  the  in- 
struments that  played  the  thorough  bass  ; the 
medium  size,  “ the  division  viol,”  for  solo  per- 
formance of  variations,  then  called  divisions  ; 
and  the  smallest  the  lyra  viol,  played  from  the 
special  tablature  or  lute  notation,  and,  there- 
fore, presumably  one  of  the  lute  concert.  In 
the  last  century  the  treble  and  tenor  viols  were 
reduced  in  the  number  of  strings,  until  at  last 
they  approximated  to,  and  were  ultimately 
beaten  off  the  field,  by  the  treble  and  tenor 
violins. 

One  variety,  however,  of  the  tenor  viol  has, 
like  the  bass  viol,  a chance  of  being  restored 
to  favour.  I speak  of  the  viola  d’amore,  a 
tenor  viol  with  sympathetic  strings  of  fine 
steel  wire  stretched  beneath  the  gut  strings, 
and  vibrating,  not  from  contact  with  the  bow, 
but  by  influence.  The  effect  of  this  has  the 
tendency  to  affect  the  imagination  like  a piano 
being  set  free  to  vibrate  by  the  pedal.  The 
accordance  was  that  of  the  old  tenor  viol ; and 
that  has  been  resumed  by  Mr.  Dolmetsch,  who 
finds  it  more  useful  than  the  common  chord,  or 
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“harp  way  ” tuning,  as  they  used  to  call  it, 
adopted  by  the  French  violinist,  Urhan,  who 
induced  Meyerbeer  to  write  an  obbligato  part 
for  this  instrument,  to  accompany  Raoul  in 
his  first  song  in  the  “ Huguenots.”  It 
was  then  this  interesting  instrument  was 
revived  ; but  it  is  chiefly  of  late  years  it  has 
come  again  into  notice.  The  carved  head  of 
this  viol  has,  usually,  bandaged  eyes  : it  may 
be  to  represent  love.  The  violone  d’amore 
was  called  the  baryton,  or  viola  da  bordone, 
the  significance  of  bordone  being  drone, 
possibly  because  there  were,  as  well  as  the 
sympathetic  strings,  some  extra  open  strings 
the  player  could  touch  with  his  thumb.  An 
early  form  of  baryton  was  known  as  the  viola 
bastarda. 

The  latest  phase  of  the  violin  has  been  its  com- 
mercial and  mechanical  manufacture,  which, 
against  much  that  is  to  be  regretted,  has  had 
the  merit  of  placing  the  instrument  within 
nearly  everyone’s  reach,  so  that  there  is  no 
reason  there  should  not  be  a fiddle  in  every 
house  ; and,  if  it  were  more  generally  taught 
to  the  young,  in  addition  to  singing,  England 
might  have  the  advantage  of  becoming  a 
much  more  musical  nation  than  it  is.  Mitten- 
wald,  in  Bavaria,  Mirecourt,  in  Lorraine,  and 
Markneukirchen,  in  Saxony,  are  the  chief 
seats  of  this  wholesale  fiddle  manufacture. 
Mirecourt  produces,  for  quality,  the  best  of 
these  cheap  instruments.  The  models  are 
those  of  Cremona  with  all ; and  Mr.  Payne 
asserts,  with  reference  to  fiddles  sold  for  a few 
shillings  at  Mirecourt,  that  it  is  certain  that 
one  of  them,  carefully  set  up,  can  be  made  to 
discourse  very  tolerable  music.  Of  course, 
better  prices  always  command  better  results. 
Excellent  violins  are  still  being  made  in 
London  and  Paris.  I need  not  specify  our 
well-known  London  makers,  except  to  add  to 
authorities  I am  under  obligations  to  in  pre- 
paring these  lectures,  Messrs.  Hill  and  Sons, 
of  New  Bond-street,  a firm  making  great 
efforts  to  restore  to  England  the  good  repute 
it  formerly  enjoyed  for  violin  making.  Messrs. 
Hill  have  very  kindly  let  me  have  a selection 
of  parts  of  a violin,  to  serve  as  examples  for 
what  I have  endeavoured  to  explain. 

To  show  the  difference  between  viols  and 
violins,  Mr.  Dolmetsch  and  his  pupils  will  play 
two  pieces  ; for  viols,  a courante,  air  and  sara- 
band, from  the  “Consort  of  four  parts,”  by 
Matthew  Locke  ; and  for  violins,  an  adagio 
and  minuet,  from  a quartet  by  Haydn.  The 
viols  are,  a five-string  treble  one,  by  Guersan, 
Paris;  a six-string  treble,  by  Feyzeau,  Bor- 


deaux ; a five-string  tenor,  probably  by  Simp-  | 
son,  London  ; and  a six-string  viol  da  gamba,  | 
which  will  be  played  by  Miss  Helene  Dol-  I 
metsch,  by  Barak  Norman,  London,  of  the 
year  1702.  The  violins  are  by  Guadagnini  and  1 
Cuypers  ; the  tenor,  Betts  ; and  the  ’cello  pro-  j 
bably  old  German,  although  labelled  Amati.  I 
Mr.  Dolmetsch  has  also  brought  with  him  a j 
seven-string  viola  d’amore,  by  Johann  Hadl, 
Regensburg,  1720  ; and  a seven-string  viola 
da  gamba,  also  with  sympathetic  strings,  by 
Carlo  Bergonzi,  Cremona,  1720. 

As  it  is  my  intention  to  complete  my  review 
of  stringed  instruments  this  evening,  I will 
now  turn  to  the  harp  and  guitar  ; the  only  in- 
struments remaining  in  use  that  are  plucked 
with  the  fingers  ; the  last  in  fact  of  a class  of 
instrument  that  prevailed  during  the  15th, 
16th,  and  17th  centuries.  The  only  harp  now 
used  is  the  double  action  harp  of  Sebastian 
Erard,  of  which  by  an  ingenious  pedal  me- 
chanism the  pitch  can  be  raised  a semitone, 
that  is  from  C flat,  in  which  the  instrument  is 
set,  to  C natural,  and  again,  by  a second 
semitone  to  C sharp.  This  harp,  as  an  instru- 
ment of  fixed  tones,  more  nearly  approaches 
our  theoretical  or  written  music  by  separate 
flats,  naturals,  and  sharps,  than  any  other.  Any 
passages  may  be  repeated  in  any  key  with  the 
same  fingering,  but  it  can  hardly  play  the 
chromatic  scale,  or  certain  arpeggios  that  are 
of  chromatic  formation.  The  strength  of  the 
instrument  lies  in  its  sympathetic  tone-quality, 
and  in  its  great  power  of  full-sounding  arpeg- 
gios. The  harmonics  obtained  by  touching 
the  middle  of  the  string  with  the  thumb,  are 
very  beautiful.  The  mediaeval  harp  had  no 
transposing  mechanism.  The  first  step  to- 
wards it  was  screwing  hooks  into  the  neck  or 
comb,  which  could  be  bent  back  upon  a 
string  to  sharpen  it.  About  the  year  1720, 
Hochbrucker,  a Bavarian,  invented  the  first 
pedal  mechanism.  The  Cousineaus,  who 
were  Frenchmen,  improved  upon  it  in 
1782,  doubled  the  pedals,  and  produced  the 
first  double-action  harp.  They  changed  the 
open  tuning  from  E flat  to  C flat.  The  merit 
of  Erard’ s invention  is  the  admirable  ingenuity 
shown  by  him  in  contriving  a system  of  disks 
to  act  upon  the  strings  successively  with  a 
partial  revolution,  the  first  movement  of  the 
pedal  serving  to  shorten  the  strings  to  pro- 
duce the  first  rise  of  a half  tone,  and  the 
second  movement  to  attain  the  whole  tone. 
The  position  of  the  upper  disk,  which  is  the 
second  to  move  but  the  first  to  act  upon  the 
strings,  not  being  changed  when  the  lower 
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disk  completes  its  movement  of  revolution  by 
stopping  the  next  half  tone.  For  this  Erard 
needed  seven  pedals  only,  the  same  as  in  the 
older  single-action  harp.  It  is  not  necessary 
to  keep  the  foot  pressed  down  upon  a pedal, 
as  it  may  be  fixed  in  a notch.  Besides  this 
action,  Erard  transformed  the  neck,  which  had 
been  cut  from  a solid  piece  of  wood,  into  a 
glueing  up  of  several  pieces,  which  ensured 
the  grain  running  as  he  desired ; and  the 
sound-body,  bearing  the  sound-board,  which 
had  been  joined  up  of  seven  or  nine  pieces 
after  the  fashion  of  a lute  sound-body,  he 
made  with  fewer  joinings  and  with  four  trans- 
verse bars.  Recent  composers  for  the  orchestra 
have  made  valuable  use  of  the  harp,  which 
more  than  compensates,  from  a musical  point 
of  view,  for  the  neglect  of  it  by  amateurs.  The 
guitar  and  the  now  obsolete  lute  are  certainly 
of  Eastern  origin,  and  the  guitar  carries  some 
part  of  its  history  with  it,  as  the  incurved  sides 
point  to  a time  when  the  instrument  it  is  de- 
rived from  was  indifferently  sounded  by  touch 
or  bowing.  No  doubt  a raised  bridge  deter- 
mined this  guitar-fiddle  into  an  ancestor  of 
the  tenor  viol.  The  guitar  bridge  proper  is 
combined  with  the  string-holder,  upon  which 
a sharp  edge  allows  the  string  a definite 
vibration,  which  is  carried  through  to  the 
belly.  As  there  is  no  sustained  vibration, 
there  is  no  sound-post.  The  circular  sound- 
hole  is  mediaeval.  The  back  and  ribs  are 
usually  made  of  maple,  ash,  service,  or  cherry- 
tree,  sometimes  veneered  and  inlaid  with  rose- 
wood and  other  fancy  woods,  and  even  with 
ivory.  Modern  guitars  have  six  strings,  three 
of  gut  and  three  of  silk,  spun  over  with  silver 
wire.  The  accordance  is  E below,  and  A,  D, 
and  G in  the  bass  clef,  B next  to,  and  E 
above  middle  C.  The  strings  were  formerly  in 
pairs.  Metal  screws  have  replaced  the  wooden 
pegs  of  the  true  Spanish  instrument.  The 
spun  strings  are  twanged  with  the  thumb,  the 
gut  strings  with  the  first,  second,  and  third 
fingers,  the  little  finger  resting  as  a support 
upon  the  belly,  which,  in  real  Spanish  instru- 
ments, has  frequently  a guard  of  tortoiseshell 
or  other  hard  substance  inserted.  The  finger- 
board is  marked  with  frets.  The  use  of  the 
guitar  is  chiefly  for  accompaniment,  either  of 
the  voice  or  of  the  shortened  guitar,  and  the 
other  truly  Spanish  instrument,  the  bandurria. 
This  is  also  flat-backed,  but  is  played  with  a 
plectrum,  like  a mandoline,  and  with  similar 
sostinente  effect,  got  by  rapid  repetition  of  a 
note  on  the  melody  strings.  The  bandurria 
has  three  notes  of  gut,  and  three  notes  of  spun 


strings,  in  pairs,  with  the  accordance  G,  C, 
F,  G,  in  the  bass  clef,  and  E,  A in  the  treble. 
Spanish  Estudiantina  in  London,  in  1879,  and 
again  in  1889,  were  bands  composed  of  several 
bandurrias  and  a few  guitars  of  various  sizes, 
having,  as  well  as  the  ordinary  guitarra,  the 
octavilla,  or  octave  guitar,  the  laude-citara, 
or  wire-strung  guitar,  and  the  guitarra-baja,  a 
large  bass  one.  Their  national  dances  so 
played  are  very  interesting  and  pleasing,  and 
frequently  of  Oriental  character. 

The  Portuguese  machete  is  an  octave  guitar, 
strung  with  four  strings,  D below,  and  G,  B, 
D,  or  E in  the  treble  clef.  It  is  a favourite 
instrument  in  Madeira.  Bands  of  these  little 
instruments  accompanied  by  a guitar  are  to 
be  met  with  there. 

The  wire-strung  English  guitar  is  one  of  the 
cithers  once  very  common  in  France  and  Italy, 
as  well  as  in  this  country.  It  is  smaller  than 
the  guitar,  and  has  an  oval  body  with  a flat 
back.  The  wire  strings  were  always  in  pairs  ; 
but,  when  spun  strings  were  adopted  for  the 
lower  notes,  they  were  single.  The  tunings 
were  various  ; but  at  last  the  “ harp  way  ” — 
C,  E,  G bass  clef,  and  C,  E,  G,  an  octave 
higher — suited  the  simple  accompaniment 
required,  the  thumbnail,  and  probably  that  of 
the  first-finger  being  used  for  plectra. 

Concerning  other  and  older  accordances,  I 
must  content  myself  by  referring  to  Carl 
Engel’s  “ Musical  Instruments  in  South  Ken- 
sington Museum”  (London:  1874),  or  to 

Lavoix’s  “ Histoire  de  lTnstrumentation  ” 
(Paris:  1878).  The  now  well  - known  South 
German  zither  is  a rather  hybrid  instrument, 
being  apparently  derived  from  the  horizontal 
psaltery  or  dulcimer,  played  with  a plectrum, 
and  the  true  zither,  of  which  it  has  the  finger- 
board and  a ring  plectrum,  while  the  bass 
strings  are  touched  by  the  fingers.  Thousands 
of  these  instruments  are  made  annually  in 
Germany.  The  streich,  or  bow  zither,  com- 
bines the  viol  instead  of  the  cither.  It  is 
obsolete,  but  in  the  viola-zither,  and  philo- 
mele  has  been  improved  and  re-introduced  by 
Herr  Curt  Schulz. 

The  last  remaining  descendant  of  the  lute 
family  is  the  mandoline,  a pleasing  stringed 
instrument  that  has  again  come  into  favour. 
It  is,  in  its  present  form,  a later  development  of 
the  soprano  of  the  mandola  or  mandora,  as  the 
pandurina  was  the  soprano  of  the  lute.  The  man- 
dora and  the  lute  are  pear-shaped  instruments 
without  the  ribs  which  a flat-backed  instrument 
requires.  Mandora  and  lute  are  differentiated 
by  the  stringing  which  on  the  mandora  is  wire 
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or  wire  and  gut,  and  on  the  lute  gut  only  ; the 
mandora  strings  on  account  of  the  wire  being 
struck  with  a plectrum ; the  lute  strings 
twanged  by  the  fingers.  These  instruments, 
in  the  15th  and  16th  centuries,  were  made  in 
families,  like  viols  and  various  wind  instru- 
ments. The  present  mandoline  is  the  Nea- 
politan, an  18th  century  instrument,  tuned  like 
a violin,  in  fifths,  but  with  fretted  finger-board. 
The  accordance  enables  anyone  familiar  with 
the  violin  to  stop  the  the  mandoline  easily ; 
What  remains  difficult  is  the  management  of 
the  plectrum  and  those  ethereal  sostinente 
effects  got  from  the  melody  strings  by  rapidly 
repeating  a note.  The  predecessor  of  the 
Neapolitan  mandoline  was  the  Milanese  with 
five  or  six  pairs  of  strings  tuned  in  the  viol  and 
lute  accordance  of  fourths  and  a major  third. 
As  to  the  lute  itself,  which  is  now  rarely  to  be 
met  with  as  an  instrument  even  in  museums, 
wo  pizzicato  stringed  instrument  could  surpass 
it  in  charm  of  dignified  full-sounding  tone. 
The  tenor  lute  was  the  favourite  stringed  in- 
strument of  the  16th  century.  For  a long 
while  it  had  eleven  strings,  tuned  G,  C,  F,  A, 
in  the  bass  clef,  and  D above  middle  C,  G in 
the  treble  clef ; the  highest,  the  chanterelle  or 
melody  string  being  single.  With  a low  pitch 
this  accordance  was  placed  a note  higher. 
Towards  the  end  of  that  century,  the  require- 
ments of  the  then  newly  invented  monody  and 
thorough  bass  accompaniment  led  to  open 
strings  being  added  to  the  bass,  called  diapa- 
sons, which  descended  in  scale  as  low  as  C 
below  the  bass  clef,  and  in  bass  lutes  A or  G. 
There  was  subsequently  what  I may  call  a D 
minor  tuning,  which  became  the  most  used  ; 
I will  quote  it  from  Baron  (Nuremberg,  A.D. 
1 727) — ’diapasons  C,  D,  E,  F,  below,  and  G in 
the  bass  clef ; accordance  A,  D,  F.  A,  in  the 
bass  clef,  D above  middle  C,  and  F in  the 
treble  clef;  but  he  wisely  remarks  in  his  book, 
“the  tuning  upon  any  instrument  which 
allows  the  artist  most  scope,  freedom,  and 
variety,  with  most  ease  and  familiarity, 
to  express  his  conceptions  most  fully  and 
completely,  without  limitation  or  restraints 
throughout  all  the  keys,  must  be  accounted  the 
best.”  One  characteristic  of  the  lute  was  the 
neck  bent  back  at  an  obtuse  angle,  derived 
from  its  Arab  ancestor,  with  the  tuning  pegs 
inserted  sideways  in  the  head.  This  differed 
from  the  guitar  head,  the  angle  of  which  was 
much  less  pronounced  and  the  pegs  pierced 
the  head  from  the  back.  The  oldest  cither 
head  was  upon  a scooped  out  semi-circular 
neck  like  the  primitive  rebec.  The  object  of 


the  sharp  angle  was  to  give  bearing  upon  the 
nut  or  chief  fret  ( capo  tasto ) ; there  were  at 
last  nine  frets  of  gut  bound  round  the  neck  and 
fingerboard  besides,  adjusted  in  semi-tones. 
But  the  increase  of  tension  due  to  the  very  high 
pitch  which  obtained  in  the  early  years  of  the 
17th  century,  was  a great  strain  upon  an  in- 
strument with  a very  thin  spruce,  cedar,  or 
cypress  belly,  no  ribs  or  blocks  of  any  kind, 
and  a body  built  up  of  similar  resounding 
wood,  in  slender  staves  6,  9,  12  or  more  in 
number.  Still  the  bass  was  not  powerful 
enough  for  the  “ continuo,”  and  a great  step 
to  assist  it  in  this  direction  was  made  when 
about  A.D.  1600  the  theorbo,  or  double-necked 
bass  lute,  was  invented.  Now  the  diapasons  or 
non-fretted  strings  were  no  longer  double 
strings,  but  single  ones  of  greater  thickness, 
and  this  led  to  the  substitution  of  single 
strings  throughout.  Some  possessors  of  large 
lutes  with  many  double  diapasons  had  their 
instruments  altered  into  theorbos,  theorboed 
lutes  they  were  called,  and  in  the  corre- 
spondence of  Constantine  Huygens,  a delight- 
ful work  published  at  the  Hague,  and  edited 
by  Jonkblcet  and  Land,  the  musical  part 
entirely  by  the  latter,  we  find  Huygens  seeking 
such  a large  lute  for  transformation.  The 
Paduan  was  the  true  theorbo,  an  instrument 
about  five  feet  high  ; the  arch -lute  of  modern 
French  and  Italian  writers  which  the  German 
Prsetorius  and  Baron  call  chitarrone,  of  six 
feet  high  or  thereabouts,  was  also  known  as 
the  Roman  theorbo.  I believe  the  true 
Italian  arch-lute  was  simply  the  double  gut 
strung  theorbo,  and  the  true  Italian  chitar- 
rone, the  wire-strung  theorbo.  The  interest  in 
these  tender  instruments  has  passed  away  per- 
haps not  to  be  revived.  They  bear  no  relation 
to  the  stress  of  our  modern  life,  but  if  we  turn 
to  our  older  music,  our  older  poetry  and  litera- 
ture, we  seem  to  come  nearer  to  them,  and 
Shakespeare’s  Dowland  is  not  a mere  name. 


Miscellaneous. 


7 HE  AGRICULTURAL  PRODUCTS  OF 
MADAGASCAR. 

M.  d’Anthouard,  Chancellor  of  the  French  Resi- 
dency at  Antananarivo,  has  recently  made  to  the 
French  Government  an  interesting  report  upon  the 
economic  condition  of  Madagascar.  In  that  portion 
of  the  report  which  is  devoted  to  the  consideration 
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of  the  agricultural  development  of  the  island,  it  is 
stated  that  the  chief  agricultural  products  are  sugar, 
coffee,  cocoa,  vanilla,  cloves,  rice,  potatoes,  tamarinds, 
indigo,  wine,  oranges,  and  lemons.  Sugar  cultivation 
was  first  commenced  in  1842  ; and  two  factories  were 
erected  at  Manangary.  Good  results  were  obtained 
in  the  first  two  years ; but,  during  the  third  year, 
riots  took  place  among  the  workmen,  and  the 
plantations  were  destroyed.  In  1878,  three  new 
factories  were  established  in  the  neighbourhood  of 
Tamatave ; and,  in  1883,  on  the  outbreak  of  hostili- 
ties between  France  and  Madagascar,  they  were  in 
full  working.  At  the  present  time,  the  number  of 
plantations  round  Tamatave  has  greatly  increased  . 
and  also  in  the  south,  towards  Mahanoro  and  Vato- 
mandry.  The  expenses  of  cultivating  are  greater 
near  Tamatave,  by  reason  of  the  high  price  of  land 
and  the  scarcity  of  labour,  than  in  the  south,  towards 
Vatomandry  and  Manangary,  where  labour  and  land 
are  cheap.  Leases  are  usually  granted  for  25  years, 
renewable  at  option.  They  may  even  be  granted  for 
a period  of  99  years.  Coffee  trees  grow  well  in 
Madagascar  ; and  it  is  stated  to  be  by  no 
means  an  uncommon  thing  to  see  plantations 
that  are  45  years  old,  and  even  more,  which 
have  never  ceased  to  yield  good  results.  European 
travellers,  it  is  said,  are  frequently  struck  by 
the  healthy  appearance  and  the  quantity  of  berries 
in  most  of  the  plantations  made  round  the  houses  or 
in  the  villages  inhabited  by  the  natives,  even  when 
these  plantations  appear  to  be  abandoned  and  left  to 
take  care  of  themselves.  A large  plantation  has 
recently  been  established  in  Imerina  by  a French 
company;  it  extends  over  an  area’ of  325  hectares 
(hectare  = 2^47  acres).  Great  results  are  expected 
from  the  development  of  the  coffee  industry  in  1 
Madagascar,  as  the  difference  between  the  cost  price 
and  the  price  it  realises  in  European  markets  allows 
of  a considerable  outlay  on  its  cultivation  and  then 
leaves  a large  margin  of  profit.  The  cocoa  tree  was 
introduced  into  Madagascar  by  means  of  seeds 
brought  from  the  Mauritius  and  Reunion,  in  which 
places  it  has  been  for  a long  time  a source  of  con- 
siderable revenue.  The  tree  commences  to  bear  at 
the  end  of  three  years,  but  it  is  only  in  full  bearing 
at  the  end  of  the  fifth  year,  and  it  so  remains  for 
thirty  years.  The  cost  of  cultivation  is  less  than 
that  of  coffee.  The  cocoa  tree  is  chiefly  cultivated 
in  the  eastern  portion  of  the  island,  and  it  is  only  of 
recent  years  that  the  industry  has  assumed  any 
importance.  In  1883  there  were  not  less  than  five 
or  six  thousand  trees  round  the  coast,  and  these  were 
abandoned  when  the  war  broke  out.  After  the  war, 
it  was  found  that,  notwithstanding  the  want  of  care 
and  attention,  the  young  cocoa  plantations  were 
still  flourishing,  and  this  phenomenon  encouraged 
the  planters  to  pay  greater  attention  to  the  develop- 
ment of  this  cultivation.  This  development  dates 
from  the  year  1888.  Like  cocoa,  vanilla  is  one  of 
the  agricultural  products  which  has  a great  future 
before  it  in  Madagascar,  and  its  cultivation  is  largely 


engaged  in  in  Valomandry,  Mahanoro,  and  Mahela. 
Vanilla  plants  commence  to  yield  after  the  third  year, 
and  in  the  fourth  they  are  in  full  bearing.  The  culti- 
vation of  rice,  which  is  well  developed  in  the  interior 
of  the  island,  is  very  much  less  so  on  the  coasts, 
where  the  land  is  more  fertile.  While  in  the  latter 
districts  the  inhabitants  are  content  to  sow  the  seed 
without  any  preparation  of  the  ground  but  the  burn- 
ing of  the  trees  and  grass,  the  Hovas  and  the  Betsi- 
leos,  having  a much  poorer  soil,  take  more  pains  to 
develop  and  perfect  their  system  of  cultivation.  In 
some  instances,  for  example,  in  the  neighbourhood  of 
Antananarivo,  they  have  transformed  immense  tracts 
of  marsh  land  into  rice  plantations.  The  plains  of 
Betsimitatatra,  towards  the  west  of  the  capital, 
which  are  watered  by  the  Ikopa,  Andromba,  and 
Sisaony  rivers,  now  the  centre  of  the  rice  production 
in  Imerina,  have  been  drained  and  cleared  ; irrigat- 
ing canals  have  been  pierced,  and  everything  has 
been  done  to  favour  the  production.  Similar  well 
cultivated  plains  are  found  in  great  number  in  the 
south  of  Imerina  and  in  Betsileo.  In  the  mountain 
districts  the  rice  grounds  are  laid  out  in  terraces  on 
the  slopes  of  the  mountains  and  hills,  and  rice 
ground  are  frequently  met  with  rising  tier  upon  tier 
up  to  the  very  summit  of  the  high  mountains.  The 
following  is  the  method  of  cultivation  employed  by 
the  Hovas  and  Betsileos.  The  rice  is  first  of  all 
sown,  then,  when  it  has  attained  a height  of  fifteen 
centimetres,  it  is  plucked  up  and  replanted.  The 
preparation  of  the  ground  is  an  operation  to  which 
considerable  attention  is  devoted;  it  is  first  of  all 
1 heavily  manured,  and  when  the  seed  is  sown  and 
commences  to  shoot  up,  it  is  subjected  alternately  to 
the  action  of  the  sun  and  moisture.  In  the  trans- 
planting, the  same  system  is  followed  as  in  other  rice- 
growing countries,  care  being  taken  to  choose  a 
wet  season  of  the  year.  The  ground  must,  first  of 
all,  have  been  subjected  to  \arious  treatments,  which 
would  have  the  effect  of  transforming  it  into  a kind  of 
mud.  In  many  districts  this  is  effected  by  trampling 
over  the  inundated  lands,  already  softened,  by  driving 
herds  of  oxen  over  them.  An  improvement  in  the 
methods  of  cultivation  practised  by  the  natives  of 
the  coast,  and  of  the  means  of  transport  would,  it  is 
said,  give  to  this  industry  its  old  importance.  As 
regards  the  future  of  rice  cultivation  in  the  interior, 
it  would  never  rise  beyond  the  needs  of  local  con- 
sumption, as  it  would  be  impossible  for  a low-priced 
product  such  as  this  to  bear  the  heavy  expenses 
of  transport  by  land.  Its  cultivation,  however, 
would  prove  remunerative  to  farmers  and  others  if 
they  would  establish  factories  for  the  distillation  of 
the  alcohol  obtained  from  the  rice.  At  the  present 
time,  in  the  interior  of  the  island,  a tenth  part  of 
the  rice  lands  only  are  cultivated,  and  this  suffices 
for  the  requirements  of  home  consumption.  Potatoes 
are  largely  cultivated  in  the  districts  round  Ankaratra, 
and  considerable  quantities  are  placed  upon  the 
neighbouring  markets  and  at  Antananarivo,  princi- 
pally for  the  consumption  of  the  natives.  Tamarinds 
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are  common  all  over  the  west  coast,  where  the  plants 
form  immense  thickets.  The  Sakalaves  distil  spirit 
from  the  fruit.  Peaches  grow  almost  wild  all  over 
the  island,  and  the  same  may  be  said  of  the  indigo 
plant.  As  regards  vines,  there  are  different  species 
in  Madagascar.  One  variety  was  originally  imported 
from  Portugal ; another  variety  appears  to  be  indi- 
genous to  the  soil.  In  Imerina  attempts  have  been 
made  in  recent  years  to  acclimatise  vines,  but  some 
which  were  brought  from  Bordeaux  have  not  suc- 
ceeded. On  the  other  hand,  American  vines  have 
prospered,  but  the  grapes  are  not  of  a superior  kind, 
and  the  wine  made  from  them  is  very  poor.  Orange 
and  lemon  trees  are  found  all  over  the  island,  grow- 
ing in  a wild  state  on  the  coasts,  and  cultivated 
in  the  interior.  As  regards  textiles,  ramie,  flax, 
cotton,  and  hemp  are  grown.  Plantations  of  the 
former  were  made  at  Vatomandry,  in  1882,  which 
have  since  increased.  The  want,  however,  of  decorti- 
cating machines  has  caused  this  cultivation  to  be 
abandoned.  Hemp  is  cultivated  in  Imerina  and 
Betsileo.  Cotton  was  formerly  an  important  cultiva- 
tion in  Madagascar.  The  natives  gathered  it,  and 
themselves  manufactured  the  tissues,  which  served 
them  for  clothing.  Since  the  importation,  however, 
of  American  and  English  cottons,  the  local  industry 
has  been  almost  killed.  M.  d’Anthouard  says,  that 
in  view  of  the  fact  that  cotton  grows  so  easily  and 
quickly  in  Madagascar,  more  particularly  in  the 
territories  bordering  on  the  west  coast,  where  it  may 
be  found  almost  in  a wild  state,  it  seems  extraordi- 
nary that  no  one,  up  to  the  present,  has  thought  of 
making  cotton  plantations,  either  for  the  export  of 
the  raw  material,  for  working  it  up  on  the  spot,  and 
selling  the  yarn  to  the  natives,  or  even  for  making 
tissues  which,  seeing  the  heavy  expenses  of  freight 
and  transport  which  bear  upon  foreign  products, 
would  compete  very  favourably  with  similar  American 
goods. 


RESOURCES  AND  INDUSTRIES  OF 
PARAGUAY. 

A report  upon  the  American  Republics  recently 
ssued  by  the  United  States  Department  of  State 
shows  that  in  Paraguay  there  were,  in  1887,  730,000 
sheep,  32,000  horses,  62,000  goats,  and  other 
domestic  animals.  Besides  yerba,  the  principal 
product,  tobacco,  corn,  rice,  wheat,  manioc,  cotton, 
barley,  and  sugar  are  grown.  Only  about  158,100 
acres  were  under  cultivation  in  1887.  There  is  no 
country  in  the  world  with  greater  variety  of  woods  of 
all  kinds  applicable  to  industry.  Amongst  those 
used  for  tanning  purposes  may  be  mentioned  the 
algaroba  and  quebraco ; for  dyeing,  algarobilla, 
indigo,  annotto  (used  for  colouring  butter,  cheese, 
&c.),  and  many  others.  Resins,  dragon’s  blood, 
copal,  lignum  vita,  See. ; balsams  in  many  varieties, 
india-rubber,  & c.,  abound.  Amongst  the  indigenous 
textile  plants  for  clothing  may  be  mentioned  cotton, 


which  gives  a plentiful  crop,  ramie,  jute,  palm,  pine- 
apple, mapajo,  and  other  fibrous  plants,  the  latter 
producing  more  luxuriantly  than  cotton,  and  used  by 
the  natives  in  the  manufacture  of  clothing.  Of 
medicinal  drugs  there  are  copaiba,  rhubarb,  sassafras, 
jalap,  sarsaparilla,  nux  voiyiica,  and  licorice.  The 
fauna  comprises  monkeys,  tapir,  peccary,  armadillo, 
carpincho,  deer,  tiger  cat,  nutria,  chinchilla,  and 
many  others.  Birds  in  endless  variety  are  to  be 
found.  The  rivers  swarm  with  fish  of  good  quality, 
and  carry  upon  their  surface  many  varieties  of  sea- 
fowl,  wild  geese,  and  ducks.  As  regards  the  mineral 
production,  quartz,  agate,  onyx,  granite,  basalt, 
saltpetre,  white  clay,  marble,  carbonates,  gypsum, 
kaolin,  magnesium,  iron,  copper,  quicksilver,  &c., 
exist  in  more  or  less  quantities,  and  are  ready  at 
hand  for  use  in  industry,  arts,  and  sciences.  Primi- 
tive stills  for  distilling  the  juice  of  the  sugar-cane 
into  rum  may  be  found  in  almost  every  village  of 
Paraguay.  There  are  sugar-mills,  flour-mills,  soap 
factories,  breweries,  a few  steam  saw-mills,  several 
tanneries,  numerous  brick  factories,  and  two  factories 
for  making  vermicelli,  which  is  used  in  one  of  the 
national  dishes  known  as  sopa  de  fideos , a mixture  of 
boiled  vermicelli,  tomatoes,  and  eggs,  making  a soup 
which  is  largely  consumed  in  Paraguay.  The  potteries 
of  Ita  produce  some  very  curious  articles.  Towels 
and  other  articles  are  made  at  Aragua  of  native 
materials.  The  women  throughout  the  country 
make  very  intricate  puzzle  rings  of  gold,  and  hand- 
kerchiefs and  embroidery  of  lace,  which  are  famous 
in  Paraguay.  All  these  are  remarkable  for  the 
delicacy  of  work  and  the  originality  of  design. 


Obituary, 


Mr.  Willoughby  Smith  died  at  Eastbourne  on 
July  17th  last,  at  the  age  of  63.  In  1848  he  entered 
the  service  of  the  Gutta  Percha  Company,  and  super- 
intended the  manufacture  and  laying  of  the  first  sub- 
marine cable.  This  company  afterwards  was  merged 
in  the  Telegraph  Construction  and  Maintenance 
Company,  and  Mr.  Smith  remained  as  chief  elec- 
trician and  manager  of  the  gutta  percha  works  until 
his  retirement  through  failing  health  in  1887.  In 
1866  he  was  electrician-in- charge  on  board  the 
Great  Eastern  during  the  laying  of  the  first  success- 
ful Atlantic  cable,  and  the  recovery  and  completion 
of  the  cable  that  had  been  lost  the  year  before.  Mr. 
Smith  was  president  of  the  Institution  of  Electrical 
Engineers  in  1883.  Amongst  the  most  interesting 
of  his  discoveries  was  that  of  the  effect  of  light  on 
the  electrical  condition  of  selenium.  As  a rule  his 
researches  were  more  practical  in  their  direction,  and 
his  inventions  were  very  numerous  and  important. 
He  was  a member  of  the  Soviet  of  Arts  from  1870. 


August  7,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


75i 


gourital  of  tho  $octetu  of  §tm. 

No.  2,020.  Vol.  XXXIX. 

> 

FRIDAY,  AUGUST  7,  1891.5 


Ail  communications  for  the  Society  should  be  addressed  to 
the  Secretary , John-sireet,  Adelphi,  London , JV.C. 


Chicago  Exhibition,  1893. 
♦ 

The  Secretary,  Sir  Henry  Trueman  Wood, 
has  been  instructed  by  the  Council  to  visit 
Chicago  at  once ; and  he  will  leave  England 
for  this  purpose  in  the  first  week  of  September. 
Exhibitors  who  are  likely  to  require  special 
arrangements  made  for  them — such,  for 
instance,  as  relate  to  permission  to  erect 
special  buildings  in  the  grounds — would  do 
well  to  communicate  with  him  before  his 
departure. 


UNITED  STATES  LABOUR  LA  TV. 

The  following  circular  has  been  issued  con- 
taining the  opinion  of  the  United  States 
Attorney-General  on  the  subject  of  the  Con- 
tract Labour  Law  of  the  United  States  : — 

“ Department  of  State, 

“ Washington,  July  16,  1891. 

“ To  the  Diplomatic  and  Consular  Officers  of 
the  United  States. 

“Gentlemen, — Some  doubt  having  arisen  among 
certain  foreign  Governments  as  to  the  effect  of  the 
Contract  Labour  Laws  of  the  United  States,  as  ap- 
plied to  the  Chicago  Exposition  of  1893,  the  Secre- 
tary of  State  has  requested  an  official  opinion  from 
the  Attorney-General  upon  the  subject. 

“ The  cases  presented  concerned  skilled  experts, 
who  may  come  from  foreign  countries  to  aid  foreign 
exhibitors  in  setting  up  and  operating  machinery  to 
be  brought  to  the  United  States,  and  exhibited  at  the 
World’s  Columbian  Exposition  ; also  clerks,  stall- 
keepers,  and  other  persons  whose  services  may  be 
required  by  foreign  exhibitors  at  that  Exposition. 

“ After  fully  discussing  the  legislation  upon  the 


subject,  the  Attorney  - General  has  tendered  an 
opinion  that  skilled  employes  of  foreign  exhibitors 
at  the  Chicago  Exposition,  who  come,  in  good  faith, 
for  the  purpose  of  setting  up  and  operating  the 
machinery  of  such  exhibitors,  are  outside  of,  and  not 
subject  to,  the  contract  labour  lav/s  of  the  United 
States. 

“The  same  opinion  is  expressed  with  reference  to 
clerks,  stall-keepers,  and  other  persons  coming  to 
the  United  States  for  the  sole  purpose  of  aiding 
foreign  exhibitors. 

“ This  construction  of  the  law  expresses  the  natural 
and  reasonable  intent  of  the  contract  labour  legisla- 
tion of  this  Government  as  applicable  to  the  approach- 
ing Chicago  Exposition,  and  is  in  harmony  with  the 
spirit  and  purposes  of  the  Act  of  Congress  approved 
April  25,  1890,  providing  for  the  due  and  proper 
celebration  of  the  four  hundredth  anniversary  of  the 
discovery  of  America  by  Christopher  Columbus. 

“You  will,  therefore,  transmit  copies  of  this  circular 
to  the  Government  to  which  you  are  accredited  for 
its  information. 

“ I am,  gentlemen, 

“ Your  obedient  servant, 

“William  F.  Wharton, 

“ Acting  Secretary.  ” 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

MUSICAL  INSTRUMENTS:  THEIR  CON- 
STRUCTION AND  CAPABILITIES. 

By  A.  J.  Hipkins,  F.S.A. 

Lecture  II.  - Delivered  February  2,  1891. 

I will  now  invite  your  attention  to  the  wind 
instruments  which,  in  Handel’s  time,  were 
chiefly  used  to  double  in  unison  the  parts  of 
stringed  instruments.  Their  modern  indepen- 
dent use  dates  from  Haydn  ; it  was  extended 
and  perfected  by  Mozart,  Beethoven,  and 
Weber  ; and  the  extraordinary  changes  and 
improvements  which  have  been  effected  during 
the  present  century,  have  given  wind  instru- 
ments an  importance  that  is  hardly  exceeded 
by  that  of  the  stringed,  in  the  formation 
of  the  modern  orchestra.  The  military  band, 
as  it  now  exists,  is  a creation  of  the  present 
century. 

The  so-called  wood  wind-instruments  are 
the  flute,  oboe,  bassoon,  and  clarinet.  It  is 
as  well  to  say  at  once  that  their  particular 
qualities  of  tone  do  not  absolutely  depend  upon 
the  materials  of  which  they  are  made.  The 
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form  is  the  most  important  factor  in  determin- 
ing the  distinction  of  tone-quality,  so  long  as 
the  sides  of  the  tube  are  equally  elastic,  as  has 
been  submitted  to  proof  by  instruments  made 
of  various  materials,  including  paper.  I con- 
sider this  has  been  sufficiently  demonstrated 
by  the  independent  experiments  of  Mr. 
Blaikley,  of  London,  and  Mr.  Victor  Mahillon, 
of  Brussels.  But  we  must  still  allow  Mr. 
Richard  Shepherd  Rockstro’s  plea,  clearly  set 
forth  in  a recently-published  treatise  on  the 
flute,  that  the  nature  and  the  substance  of  the 
tube  by  reciprocity  of  vibration,  exercise  some 
influence,  although  not  so  great  as  might  have 
been  expected,  on  the  quality  of  the  tone.  But 
I consider  this  influence  is  already  acknow- 
ledged in  my  reference  to  equality  of  elasticity 
in  the  sides  of  the  tube. 

The  flute  is  an  instrument  of  embouchure — 
that  is  to  say,  one  in  which  a stream  of  air  is 
driven  from  the  player’s  lips  against  an  edge 
of  the  bloiv-hole  to  produce  the  sound.  The 
oboe  and  bassoon  have  double  reeds,  and  the 
clarinet  a single  reed,  made  of  a species  of 
cane,  as  intermediate  agents  of  sound-pro- 
duction. There  are  other  flutes  than  that  of 
embouchure — those  with  flageolet  or  whistle 
heads,  which,  having  become  obsolete,  shall 
be  reserved  for  later  notice.  There  are  no 
real  tenor  or  bass  flutes  now,  those  in  use 
being  restricted  to  the  upper  part  of  the  scale. 
The  present  flute  dates  from  t 832,  when 
Theobald  Boehm,  a Bavarian  flute  player, 
produced  the  instrument  which  is  known  by 
his  name.  He  entirely  remodelled  the  flute, 
being  impelled  to  do  so  by  suggestions  from 
the  performance  of  the  English  flautist,  Charles 
Nicholson,  who  had  increased  the  diameter  of 
the  lateral  holes,  and  by  some  improvements 
that  had  been  attempted  in  the  flute  by  a 
Captain  Gordon,  of  Charles  the  Tenth’s  Swiss 
Guard.  Boehm  has  been  sufficiently  vindi- 
cated from  having  unfairly  appropriated 
Gordon’s  ideas.  The  Boehm  flute,  since 
1846,  is  a cylindrical  tube  for  about  three- 
fourths  of  its  length  from  the  lower  end, 
after  which  it  is  continued  in  a curved  conical 
prolongation  to  the  cork  stopper.  The  finger- 
holes  are  disposed  in  a geometrical  division, 
and  the  mechanism  and  position  of  the  keys  are 
entirely  different  from  what  had  been  before.  The 
full  compass  of  the  Boehm  flute  is  chromatic, 
from  middle  C to  C,  two  octaves  above  the  treble 
clef  C,  a range  of  three  octaves,  which  is  com- 
mon to  all  concert  flutes,  and  is  not  peculiar  to 
the  Boehm  model.  Of  course,  this  compass 
is  partly  produced  by  altering  the  pressure  of 


blowing.  Columns  of  air  enclosed  in  pipes 
vibrate  like  strings  in  sections,  but,  unlike 
strings,  the  vibrations  progress  in  the  direction 
of  length,  not  across  the  direction  of  length. 
In  the  flute,  all  notes  below  D in  the  treble 
clef  are  produced  by  the  normal  pressure  of 
wind— by  an  increasing  pressure  of  overblow- 
ing the  harmonics  D,  in  the  treble  clef,  and  A 
and  B above  it — are  successively  attained. 
The  fingerholes  and  keys,  by  shortening  the 
tube,  fill  up  the  required  intervals  of  the  scale. 
There  are  higher  harmonics  still,  but  flautists 
generally  prefer  to  do  without  them  when  they 
can  get  the  note  required  by  a lower  harmonic. 
In  Boehm’s  flute,  his  ingenious  mechanism 
allows  the  production  of  the  eleven  chromatic 
semitones  intermediate  between  the  funda- 
mental note  of  the  flute  and  its  first  harmonic, 
by  holes  so  disposed  that,  in  opening  them 
successively,  they  shorten  the  column  of  air  in 
exact  proportion.  It  is,  therefore,  ideally,  an 
equal  temperament  instrument  and  not  a D 
major  one,  as  the  conical  flute  was  considered 
to  be.  Perhaps  the  most  important  thing 
Boehm  did  for  the  flute  was  to  enunciate  the 
principle  that,  to  insure  purity  of  tone  and 
correct  intonation,  the  holes  must  be  put  in 
their  correct  theoretical  positions ; and  at 
least  the  hole  below  the  one  giving  the 
sound  must  be  open,  to  ensure  perfect  venting. 
Boehm’s  flute,  however,  has  not  remained  as 
he  left  it.  Improvements,  applied  by  Clinton, 
Pratten,  and  Carte,  have  introduced  certain 
modifications  in  the  fingering,  while  retaining 
the  best  features  of  Boehm’s  system.  But,  it 
seems  to  me,  that  the  reedy  quality  obtained 
from  the  adoption  of  the  cylindrical  bore 
which  now  prevails  does  away  with  the  sweet 
and  characteristic  tone-quality  of  the  old 
conical  German  flute,  and  gives  us  in  its  place 
one  that  is  not  sufficiently  distinct  from  that  of 
the  clarinet. 

The  flute  is  the  most  facile  of  all  orchestral  wind 
instruments  ; and  the  device  ofdouble-tongue- 
ing,  the  quick  repetition  of  notes  by  taking  a 
staccato  T-stop  in  blowing,  is  well  known. 
The  flute  generally  goes  with  the  violins  in 
the  orchestra,  or  sustains  long  notes  with  the 
other  wood  wind  instruments,  or  is  used  in 
those  conversational  passages  with  other 
instruments  that  lend  such  charm  to  orchestral 
music.  The  lower  notes  are  not  powerful.  Mr. 
Henry  Carte  has,  however,  designed  an  alto 
flute  in  A,  descending  to  violin  G,  with 
excellent  results.  There  is  a flute  which  trans- 
poses a minor  third  higher  than  the  ordinary 
flute  ; but  it  is  not  much  used  in  the  orchestra, 
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although  used  in  the  army,  as  is  also  a flute 
one  semitone  higher  than  the  concert  flute. 
The  piccolo,  or  octave  flute,  is  more  employed 
in  the  orchestra,  and  may  double  the  melody 
in  the  highest  octave,  or  accentuate  brilliant 
points  of  effect  in  the  score.  It  is  very  shrill 
and  exciting  in  the  overblown  notes,  and  with- 
out great  care  may  give  a vulgar  character  to 
the  music,  and  for  this  reason  Sir  Arthur 
Sullivan  has  replaced  it  in  the  score  of 
“ Ivanhoe  ” by  a high  G flute.  The  piccolo  is 
exactly  an  octave  higher  than  the  flute, 
excepting  the  two  lowest  notes  of  which  it 
is  deficient.  The  old  cylindrical  ear-piercing 
fife  is  an  obsolete  instrument,  being  super- 
seded by  a small  army  flute,  still,  however, 
called  a fife,  used  with  the  side  drum  in  the 
drum  and  fife  band. 

The  transverse  or  German  flute,  introduced 
into  the  orchestra  by  Lulli,  came  into  general 
use  in  the  time  of  Handel ; before  that  the  re- 
corders, or  flute  douces,  the  flute  4 bee  with 
beak  or  whistle-head,  were  preferred.  These 
instruments  were  used  in  a family,  usually  of 
eight  members,  viz  , as  many  sizes  from  treble 
to  bass  ; or  in  three,  treble,  alto  or  tenor,  and 
bass.  A fine  original  set  of  those  now  rare 
instruments,  eight  in  number,  was  shown  in 
1890  in  the  Music  Gallery  of  the  Royal  Military 
Exhibition  at  Chelsea ; a loan  collection  ad- 
mirably arranged  by  Captain  C.  R.  Day. 
They  were  obtained  from  Hesse  Darmstadt, 
and  had  their  outer  case  to  preserve  them 
exactly  like  the  recorder  case  represented  in 
the  painting  by  Holbein  of  the  ambassadors,  or 
rather  the  scholars,  recently  acquired  for  the 
National  Gallery.  The  flageolet  was  the  latest 
form  of  the  treble,  beak,  or  whistle-head  flute. 
The  whistle-head  is  furnished  with  a cavity 
containing  air,  which  shaped  by  a narrow 
groove,  strikes  against  the  sharp  edge  and  ex- 
cites vibration  in  the  conical  pipe,  on  the  same 
principle  that  an  organ  pipe  is  made  to  sound, 
or  of  the  action  of  the  player’s  mouth  and  lips 
upon  the  blowhole  of  the  flute.  As  it  will 
interest  the  audience  to  hear  the  tone  of 
Shakespeare’s  recorder,  Mr.  Henry  Carte  will 
play  an  air  upon  one. 

The  oboe  takes  the  next  place  in  the  wood 
wind  band.  The  principle  of  sound  excite- 
ment, that  of  the  double  reed,  originating  in 
the  flattening  of  the  end  of  an  oat  or  wheat 
straw,  is  of  great  antiquity,  but  it  could  only 
be  applied  by  insertion  in  tubes  of  very  narrow 
diameter,  so  that  the  column  of  air  should 
not  be  wider  than  the  tongue  straw  or  reed 
acting  upon  it.  The  little  reed  bound  round 


and  contracted  below  the  vibrating  ends  in 
this  primitive  form  permitted  the  adjustment 
of  the  lower  open  end  in  the  tube,  it  might  be 
another  longer  reed  or  pipe  which  enclosed 
the  air  column  ; and  thus  a conical  pipe  that 
gradually  narrows  to  the  diameter  of  the 
tongue  reed  must  have  been  early  discovered, 
and  was  the  original  type  of  the  pastoral  and 
beautiful  oboe  of  the  modern  orchestra. 

Like  the  flute,  the  oboe  has  only  the  soprano 
register,  extending  from  B flat  or  natural  below 
middle  C,  to  F above  the  treble  clef,  two  oc- 
taves  and  a fifth,  which  a little  exceeds  the  flute 
downwards.  The  foundation  of  the  scale  is  D 
major,  the  same  as  the  flute  was  before  Boehm 
altered  it.  Triebert,  a skilful  Parisian  maker, 
tried  to  adapt  Boehm’s  reform  of  the  flute  to 
the  oboe,  but  so  far  as  the  geometrical  division 
of  the  scale  was  concerned,  he  failed,  because 
it  altered  the  characteristic  tone-quality  of  the 
instrument,  so  desirable  for  the  balance  of 
orchestral  colouration.  But  the  fingering  has 
been  modified  with  considerable  success, 
although  it  is  true  by  a much  greater  compli- 
cation of  means  than  the  more  simple  contri- 
vances that  preceded  it,  which  are  still  pre- 
ferred by  the  players.  The  oboe  reed  has  been 
much  altered  since  the  earlier  years  of  this 
century.  It  was  formerly  more  like  the  reed  of 
the  shawm,  an  instrument  from  which  the  oboe 
has  been  derived ; and  that  of  the  present 
bassoon.  It  is  now  made  narrower,  with  much 
advantage  in  the  refinement  of  the  tone.  As 
in  the  flute,  the  notes  up  to  C sharp  in  the 
treble  clef  are  produced  by  the  normal  blow- 
ing, and  simply  shortening  the  tube  by  open- 
ing the  sound-holes.  Beyond  that  note,  in- 
creased pressure,  or  overblowing,  assisted  by 
an  harmonic  “speaker”  key,  produces  the 
first  harmonic,  that  of  the  octave  and  so  on. 
The  lowest  notes  are  rough  and  the  highest 
shrill ; from  A to  D above  the  treble  clef,  the 
tone- quality  of  the  oboe  is  of  a tender  charm  in 
melody.  Although  not  loud,  its  tone  is  pene- 
trating and  prominent.  Its  staccato  has  an 
agreeable  effect.  The  place  of  the  oboe  in  the 
wood  wind  band  between  the  flute  and  the 
clarinet  with  the  bassoon  for  a bass,  is  beyond 
the  possibility  of  improvement  by  any  change. 

Like  the  flute,  there  was  a complete  family 
of  oboes  in  the  16th  and  early  in  the  17th 
century  ; the  little  schalmey,  the  discant 
schalmey,  from  which  the  present  oboe  is  de- 
rived ; the  alto,  tenor,  pommer,  and  bass 
pommers,  and  the  double  quint  or  contrabass 
pommer.  In  all  these  old  finger-hole  instru- 
ments the  scale  begins  with  the  first  hole,  a 
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note  in  the  bagpipe  with  which  the  drones 
agree,  and  not  the  entire  tube.  From  the  bass 
and  double  quint  pommers  came  ultimately  the 
bassoon  and  contra- bassoon,  and  from  the  alto 
pomrner,  an  obsolete  instrument  for  which 
Bach  wrote,  called  the  oboe  di  caccia,  or  hunt- 
ing oboe,  an  appellation  unexplained,  unless 
it  had  originally  a horn-like  tone,  and  was,  as 
it  has  been  suggested  to  me  by  Mr.  Blaikley, 
used  by  those  who  could  not  make  a real  hunt- 
ing horn  sound.  It  was  bent  to  a knee  shape 
to  facilitate  performance.  It  was  not  exactly 
the  cor  Anglais  or  English  horn,  a modern  in- 
strument of  the  same  pitch  which  is  bent  like 
it,  and  of  similar  compass,  a fifth  below 
the  usual  oboe.  The  tenoroon,  with  which  the 
oboe  di  caccia  has  been  compared,  was  a high 
bassoon  really  an  octave  and  a fifth  below.  It 
has  been  sometimes  overlooked  that  there  are 
two  octaves  in  pitch  between  the  oboe  and 
bassoon,  which  has  led  to  some  confusion 
in  recognising  these  instruments.  There  was 
an  intermediate  instrument  a third  lower  than 
the  oboe,  used  by  Bach  called  the  oboe  d’amore, 
which  was  probably  used  with  the  cornemuse  or 
bagpipe,  and  another,  a third  higher  than  the 
oboe,  called  musette  (not  the  small  bagpipe 
of  that  name).  The  cor  Anglais  is  in  present 
use.  It  is  a melancholy,  even  mournful  instru- 
ment, its  sole  use  in  the  orchestra  being  very 
suitable  for  situations  on  the  stage,  the  effect 
of  which  it  helps  by  depressing  the  mind  to 
sadness.  Those  who  have  heard  Wagner’s 
“Tristan  und  Isolde”  will  remember,  when 
the  faithful  Kurwenal  sweeps  the  horizon,  and 
sees  no  help  coming  on  the  sea  for  the  dying 
Tristan,  how  pathetically  the  reed  pipe  of  a 
careless  peasant  near,  played  in  the  orchestra 
on  a cor  Anglais,  colours  the  painful  situation. 

The  bassoon  is  the  legitimate  bass  to  the 
oboe  and  to  the  wood  wind  in  general.  It  was 
evolved  in  the  16th  century  from  the  pommers 
and  bombards  : the  tenors  and  basses  of  the 
shawm  or  oboe  family.  With  the  older  instru- 
ments, the  reeds  were  not  taken  hold  of  imme- 
diately by  the  lips,  but  were  held  in  a kind  of 
cup,  called  pirouette  which  only  allowed  a 
very  small  part  of  the  reed  to  project.  In  the 
oboe  and  bassoon  the  player  has  the  full  con- 
trol of  the  reed  with  the  lips,  which  is  of  great 
importance,  both  in  expression  and  intonation. 
The  bassoon  economises  length,  by  being  turned 
back  upon  itself ; and,  from  its  appearance, 
obtains  in  Italy  and  Germany  the  satirical 
appellation  of  “fagotto”  or“fagott.”  It  is 
made  of  wood,  and  has  not,  owing  to  many 
difficulties  as  yet  unsurmounted,  undergone 


those  changes  of  construction  that  have  partly 
transformed  other  wood  wind  instruments. 
From  this  reason — and  perhaps  the  necessity 
of  a bassoon  player  becoming  intimately 
familiar  with  his  instrument — bassoons  by 
some  of  the  older  makers — notably,  Savory — 
are  still  sought  after,  in  preference  to  more 
modern  ones.  The  instrument,  although  with 
extraordinary  advantages  in  tone,  character, 
and  adaptability,  that  render  it  valuable  to 
the  composer,  is  yet  complicated  and  capricious 
for  the  performer ; but  its  very  imperfections 
remove  it  from  the  mechanical  tendencies  of 
the  age,  often  damaging  to  art;  and,  as  the 
player  has  to  rely  very  much  upon  his  ear  for 
correct  intonation,  he  gets,  in  reality,  near  to 
the  manipulation  of  the  stringed  instruments. 
The  bassoons  play  readily  with  the  violoncellos, 
their  united  tone  being  often  advantageous  for 
effect.  When  not  so  used,  it  falls  back  into 
its  natural  relationship  with  the  wood  wind 
division  of  the  orchestra.  The  compass  of  the 
bassoon  is  from  B flat,  an  octave  below  that  in 
the  bass  clef,  to  B flat  in  the  treble  clef,  a 
range  of  three  octaves,  produced  by  normal 
pressure,  as  far  as  the  bass  clef  F.  The  F 
below  the  bass  clef  is  the  true  lowest  note,  the 
other  seven  semitones  descending  to  the  B 
flat  being  obtained  by  holes  and  keys  in  the 
long  joint  and  bell.  These  extra  notes  are 
not  overblown.  The  fundamental  notes  are 
extended  as  in  the  oboes  and  flutes  by  over- 
blowing to  another  octave,  and  afterwards  to 
the  twelfth.  In  modern  instruments  yet  higher 
notes,  by  the  contrivance  of  small  harmonic 
holes  and  cross  fingerings,  can  be  secured. 
Long  notes,  scales,  arpeggios  are  all  practic- 
able on  this  serviceable  instrument,  and  in  full 
harmony  with  clarinets,  or  oboes  and  horns,  it 
forms  part  of  a rich  and  beautiful  combina- 
tion. There  is  a very  telling  quality  in  the 
upper  notes  of  the  bassoon  of  which  composers 
have  made  use.  Structurally,  a bassoon  con- 
sists of  several  pieces,  the  wing,  butt,  long 
joints,  and  bell,  and  when  fitted  together  they 
form  a hollow  cone  of  about  eight  feet  long, 
the  air  column  tapering  in  diameter  from 
three-sixteenths  of  an  inch  at  the  reed,  to  one 
and  three-quarter  inches  at  the  bell  end. 

The  bending  back  at  the  butt  joint  is  pierced 
in  one  piece  of  wood,  and  the  prolongation  of 
the  double  tube  is  usually  stopped  by  a flat- 
tened oval  cork,  but  in  some  modern  bassoons 
this  is  replaced  by  a properly  curved  tube. 
The  height  is  thus  reduced  to  a little  over 
four  feet,  and  the  holes,  assisted  by  the  artifice 
of  piercing  them  obliquely,  are  brought  within 
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reach  of  the  fingers.  The  crook  in  the  end  of 
which  the  reed  is  inserted,  is  about  twelve 
inches  long,  and  is  adjusted  to  the  shorter 
branch. 

The  contra-bassoon  is  an  octave  lower  than 
the  bassoon,  which  implies  that  it  should  go 
down  to  the  double  B flat  two  octaves  below 
that  in  the  bass  clef,  but  it  is  customary  to  do 
without  the  lowest,  as  well  as  the  highest  notes 
of  this  instrument.  It  is  rarely  used,  but  should 
not  be  dispensed  with.  Messrs.  Mahillon,  of 
Brussels,  produce  a reed  contra-bass  of  metal, 
intended  to  replace  the  contra-bassoon  of 
wood,  but  probably  more  with  the  view  of 
completing  the  military  band  than  for  orches- 
tral use.  It  is  a conical  brass  tube  of  large 
proportions  with  seventeen  lateral  holes  of 
wide  diameter  and  in  geometrical  relation,  so 
that  for  each  sound  one  key  only  is  required. 
The  compass  of  this  contra-bass  lies  between 
D in  the  double  bass  octave  and  the  lower  F of 
the  treble  clef. 

The  sarrusophones  of  French  invention  are 
a complete  family,  made  in  brass  and  with 
conical  tubes  pierced  according  to  geometric 
relation,  so  that  the  sarrusophone  is  more  equal 
than  the  oboe  it  copies,  and  is  intended,  at 
least  for  military  music,  to  replace.  Being  on 
a larger  scale  the  sarrusophones  are  louder 
than  the  corresponding  instruments  of  the  oboe 
family.  There  are  six  sarrusophones  from  the 
sopranino  in  E flat  to  the  contra-bass  in  B 
flat;  and  to  replace  the  contra-bassoon  in  the 
orchestra  there  is  a lower  contra-bass  sarru- 
sophone  made  in  C,  the  compass  of  which  is 
from  the  double  bass  octave  B flat  to  the 
higher  G in  the  bass  clef. 

Before  leaving  the  double  reed  wind-instru- 
ments, a few  words  should  be  said  of  a family 
of  instruments  in  the  16th  century  as  important 
as  the  schalmeys,  pommers,  and  bombards, 
but  long  since  extinct.  This  was  the  cromorne, 
a wooden  instrument  with  cylindrical  column 
of  air;  the  name  is  considered  to  remain  in 
the  cremona  stop  of  the  organ.  The  lower 
end  is  turned  up  like  a shepherd’s  crook 
reversed,  from  whence  the  French  name 
“ tournebout.”  Cromorne  is  the  German 
“ krummhorn  ; ” there  is  no  English  equiva- 
lent known.  The  tone,  as  in  all  the  reed 
instruments  of  the  period,  was  strong  and 
often  bleating.  The  double  reed  was  enclosed 
in  a Jirouette,  or  cup,  and  the  keys  of  the 
tenor  or  bass,  just  the  same  as  with  similar 
flutes  and  bombards,  were  hidden  by  a barrel- 
shaped cover,  pierced  with  small  openings, 
apparently  intended  to  modify  the  too  search- 


ing tone  as  well  as  to  protect  the  touch-pieces 
which  moved  the  keys.  The  compass  was 
limited  to  fundamental  notes,  and  from  the 
cylindrical  tube  and  reed  was  an  octave  lower 
in  pitch  than  the  length  would  show.  In  all 
these  instruments,  provision  was  made  in  the 
holes  and  keys  for  transposition  of  the  hands 
according  to  the  player’s  habit  of  placing  the 
right  or  left  hand  above  the  other.  The  un- 
used hole  was  stopped  with  wax.  There  is  a 
fine  and  complete  set  of  four  cromornes  in  the 
Museum  of  the  Conservatoire  at  Brussels. 

We  must  also  place  among  double-reed  in- 
struments the  various  bagpipes,  coruemeuses, 
and  musettes,  which  are  shawm  or  oboe  in- 
struments with  reservoirs  of  air,  and  furnished 
with  drones  enclosing  single  reeds.  I shall 
have  more  to  say  about  the  drone  in  the  third 
lecture.  In  restricting  our  attention  to  the 
Highland  bagpipe,  with  which  we  are  more  or 
less  familiar,  it  is  surprising  to  find  the  peculiar 
scale  of  the  chaunter,  or  finger-pipe,  in  an 
old  Arabic  scale,  still  prevailing  in  Syria 
and  Egypt.  Dr.  A.  J.  Ellis’s  lecture  on  “ The 
Musical  Scales  of  Various  Nations,”  read  be- 
fore the  Society  of  Arts,  and  printed  in  the 
Journal  of  the  Society  27th  March,  1885, 
No.  1,688,  volume  xxxiii.,  and  in  an  Ap- 
pendix, 30th  October,  1885,  in  the  same 
volume,  should  be  consulted  by  any  one  who 
wishes  to  know  more  about  this  curious 
similarity. 

We  have  now  arrived  at  the  clarinet. 
Although  embodying  a very  ancient  principle 
— the  “ squeaker  ” reed  which  our  little 
children  still  make,  and  continued  in  the 
Egyptian  arghool — the  clarinet  is  the  most  re- 
cent member  of  the  wood-wind  band.  The  reed 
initiating  the  tone  by  the  player’s  breath,  is  a 
broad,  single,  striking  or  beating  reed,  so 
called  because  the  vibrating  tongue  touches 
the  edges  of  the  body  of  the  cutting  or  framing. 
A cylindrical  pipe,  as  that  of  the  clarinet, 
drops,  approximately,  an  octave  in  pitch  when 
the  column  of  air  it  contains  is  setup  in  vibra- 
tion by  such  a reed,  because  the  reed  virtually 
closes  the  pipe  at  the  end  where  it  is  inserted, 
and,  like  a stopped  organ  pipe,  sets  up  a node 
of  maximum  condensation  or  rarefaction  at 
that  end.  This  peculiarity  interferes  with  the 
resonance  of  the  even  numbered  partials  of 
the  harmonic  scale,  and  permits  only  the  odd- 
numbered  partials,  1,3,  5,  and  so  on,  to  sound. 
The  first  harmonic,  as  we  find  in  the  clarinet, 
is  therefore  the  third  partial,  or  twelfth  of  the 
fundamental  note,  and  not  the  octave,  as  in 
the  oboe  and  flute.  In  the  oboe  the  shifting  of 
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the  nodes  in  a conical  tube  open  at  its  base, 
and  narrowing  to  its  apex,  permits  the  reson- 
ance of  the  complete  series  of  the  harmonic 
scale,  1,  2,  3,  4,  5,  and  upwards.  The  flute 
has  likewise  the  complete  series,  because 
through  the  blowhole  it  is  a pipe  open  at  both 
ends.  But  while  stating  the  law  which  governs 
the  pitch  and  harmonic  scale  of  the  clarinet, 
affirmed  equally  by  observation  and  demon- 
stration, we  are  left  at  present  with  only  the 
former  when  regarding  two  very  slender,  almost 
cylindrical  reed-pipes,  discovered  in  1889  by 
Mr.  Flinders  Petrie,  while  excavating  at 
Fayoum,  the  tomb  of  an  Egyptian  lady 
named  Maket.  Mr.  Petrie  dates  these  pipes 
about  1100  B.C.,  and  they  were  the  principal 
subject  of  Mr.  Southgate’s  recent  lectures 
upon  the  Egyptian  scale.  Now  Mr.  J.  Finn, 
who  made  these  ancient  pipes  sound  at  these 
lectures  with  an  arghool  reed  of  straw,  was 
able  upon  the  pipe  which  had,  by  finger  holes, 
a tetrachord,  to  repeat  that  tetrachord  a fifth 
higher  by  increased  pressure  of  blowing,  and 
thus  form  an  octave  scale,  comprising  eight 
notes  ! “ Against  the  laws  of  Nature,”  says  a 

friend  of  mine,  for  the  pipe  having  dropped 
more  than  an  octave  through  the  reed,  was  at 
its  fundamental  pitch,  and  should  have  over- 
blown a twelfth.  But  Mr.  Finn  allows  me  to  say 
with  reference  to  those  reeds,  perhaps  the  oldest 
sounding  musical  instruments  known  to  exist, 
that  his  experiments  with  straw  reeds  seem  to 
indicate  low,  medium,  and  high  octave  regis- 
ters. The  first  and  last  difficult  to  obtain  with 
reeds  as  made  by  us.  He  seeks  the  funda- 
mental tones  of  the  Maket  pipes  in  the  first  or 
low  register,  an  octave  below  the  normal  pitch. 
By  this  the  fifths  revert  to  twelfths.  I offer  no 
opinion,  but  will  leave  this  curious  phenomenon 
to  the  consideration  of  my  friends  Mr.  Blaikley, 
Mr.  Victor  Mahillon,  and  Mr.  Hermann  Smith, 
acousticians  intimate  with  wind  instruments. 

The  clarinet  was  invented  about  A.D.  1700, 
by  Christopher  Denner,  of  Nuremberg.  By  his 
invention,  an  older  and  smaller  instrument,  the 
chalumeau,  of  eleven  notes,  without  produce- 
able  harmonics,  was,  by  an  artifice  of  raising 
a key  to  give  access  to  the  air-column  at  a 
certain  point,  endowed  with  an  harmonic 
series  of  eleven  notes  a twelfth  higher.  The 
chalumeau  being  a cylindrical  pipe,  the  upper 
partials  could  only  be  in  an  odd  series,  and 
when  Denner  made  them  speak,  they  were 
consequently  not  an  octave,  but  a twelfth 
above  the  fundamental  notes.  Thus,  an  in- 
strument which  ranged  with  the  help  of  eight 
finger-holes  and  two  keys,  from  F in  the  bass 


clef  to  B flat  in  the  treble,  had  an  addition 
given  to  it  at  once  of  a second  register  from  C 
in  the  treble  clef  to  E flat  above  it.  The  scale  of 
the  original  instrument  is  still  called  chalu- 
meau by  the  clarinet  player  ; about  the  middle 
of  the  last  century  it  was  extended  down  to  E. 
The  second  register  of  notes,  which  by  this 
lengthening  of  pipe  started  from  B natural, 
received  the  name  of  clarinet,  or  clarionet, 
from  the  clarino  or  clarion,  the  high  solo 
trumpet  of  the  time  it  was  expected  that  this 
bright  harmonic  series  would  replace. 

This  name  of  clarinet,  or  clarionet,  became 
accepted  for  the  entire  instrument,  including 
the  chalumeau  register.  It  is  the  communica- 
tion between  the  external  air  and  the  upper 
part  of  the  air  column  in  the  instrument  which, 
initiating  a ventral  segment  or  loop  of  vibra- 
tion, forces  the  air-column  to  divide  for  the 
next  possible  partial,  the  twelfth,  that  Denner 
has  the  merit  of  having  made  practicable.  At 
the  same  time  the  manipulation  of  it  presents 
a difficulty  in  learning  the  instrument.  It  is 
in  the  nature  of  things  that  there  should  be 
a difference  of  tone-quality  between  the  lower 
and  upper  registers  thus  obtained  ; and  that 
the  highest  fundamental  notes,  G sharp,  A 
and  B flat,  should  be  colourless  compared  with 
the  first  notes  of  the  overblown  series.  This 
is  a difficulty  the  player  has  to  contend  with, 
as  well  as  the  complexity  of  fingering,  due  to 
there  being  no  less  than  eighteen  sound-holes. 
Much  has  been  done  to  graft  Boehm’s  system 
of  fingering  upon  the  clarinet,  but  the  thirteen 
key  system,  invented  early  in  this  century  by 
I wan  Muller,  is  still  most  employed.  The  in- 
creased complication  of  mechanism  is  against 
a change,  and  there  is  even  a stronger  reas  n, 
which  I cannot  do  better  than  translate,  in  the 
appropriate  words  ofM.  Lavoix  fils,  the  author 
of  a well-known  and  admirable  work  upon 
instrumentation : — ■ 

“ Many  things  have  still  to  be  done,  but  inventors 
must  not  lose  the  point  in  view,  that  no  tone-quality 
is  more  necessary  to  the  composer  than  that  of  the 
clarinet  in  its  full  extent ; that  it  is  very  necessary 
especially  to  avoid  melting  together  the  two  registers 
of  chalumeau  and  clarinet,  so  distinct  from  each 
other.  If  absolute  justness  for  these  instruments  is 
to  be  acquired  at  the  price  of  those  inestimable  quali- 
ties, it  would  be  better  a hundred  times  to  leave  it  to 
virtuosi,  thanks  to  their  ability,  to  palliate  the  defects 
of  their  instrument,  rather  than  sacrifice  one  of  the 
most  beautiful  and  intensely  coloured  voices  of  our 
orchestra.” 

There  are  several  clarinets  of  various  pitches, 
and  formerly  more  than  are  used  now,  owing 
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to  the  difficulty  of  playing  except  in  handy 
keys.  In  the  modern  orchestra  the  A and  B 
flat  clarinets  are  the  most  used  ; in  the  mili- 
tary band,  B flat  and  E flat.  The  C clarinet 
is  not  much  used  now.  All  differ  in  tone  and 
quality ; the  A one  is  softer  than  the  B flat ; 
the  C is  shrill.  The  B flat  is  the  virtuoso  in- 
strument. In  military  bands  the  clarinet  takes 
the  place  which  would  be  that  of  the  violin  in 
the  orchestra,  but  the  tone  of  it  is  always 
characteristically  different.  Although  intro- 
duced in  the  time  of  Handel  and  Bach  those 
composers  made  no  use  of  it.  With  Mozart  it 
first  became  a leading  orchestral  instrument. 

The  Basset  horn  which  has  become  the 
sensuously  beautiful  alto  clarinet  in  E flat,  is 
related  to  the  clarinet  in  the  same  way  that  the 
cor  Anglais  is  to  the  oboe.  Basset  is  equiva- 
lent to  Baryton  (there  is  a Basset  flute  figured 
in  Praetorius),  and  this  instrument  appears  to 
have  been  invented  by  one  Horn,  living  at 
Passau,  in  Bavaria,  about  1770.  His  name 
given  to  the  instrument  has  been  mistranslated 
into  Italian  as  Como  di  Bassetto.  There  is  a 
bass  clarinet  employed  with  effect  by  Meyer- 
beer in  the  “Huguenots,”  but  the  character- 
istic clarinet  tone  is  less  noticeable  ; it  is, 
however,  largely  used  in  military  bands.  The 
Basset  horn  had  the  deep  compass  of  the  bass 
clarinet  which  separates  it  from  the  present 
alto  clarinet,  although  it  was  more  like  the 
alto  in  calibre.  The  alto  clarinet  is  also  used 
in  military  bands  ; and  probably  what  the 
Basset  horn  would  have  been  written  for,  is 
divided  between  the  present  bass  and  alto 
clarinets. 

Preceding  the  invention  of  the  sarrusophone 
by  which  a perfected  oboe  was  contrived  in  a 
brass  instrument,  a modified  brass  instrument, 
the  saxophone,  bearing  a similar  relation  to 
the  clarinet,  was  invented  in  1846  by  Sax, 
whose  name  will  occur  again  and  again  in 
connection  with  important  inventions  in  mili- 
tary band  instruments.  The  saxophone  is 
played  like  the  clarinet  with  the  intervention  of 
a beating  reed,  but  is  not  cylindrical ; it  has  a 
conical  tube  like  the  oboe.  The  different  shape 
of  the  column  of  air  changes  the  first  available 
harmonic  obtained  by  overblowing  to  the  octave 
instead  of  the  twelfth  ; and  also  in  consequence 
of  the  greater  strength  of  the  even  har- 
monics, distinctly  changing  the  tone-quality. 
The  sarrusophone  may  fairly  be  regarded  as 
an  oboe  or  bassoon  ; but  the  saxophone  is  not 
so  closely  related  to  the  clarinet.  There  are 
four  sizes  of  saxophone  now  made  between 
high  soprano  and  bass.  Starting  from  the 


fourth  fundamental  note,  each  key  can  be 
employed  in  the  next  higher  octave,  by  the 
help  of  other  two  keys,  which,  being  opened 
successively,  set  up  a vibrating  loop.  The 
saxophones,  although  difficult  to  play,  fill  an 
important  place  in  the  military  music  of  France 
and  Belgium,  and  have  been  employed  with 
advantage  in  the  French  orchestra.  The 
fingering  of  all  saxophones  is  that  attributed 
to  Boehm. 

The  cup-shaped  mouthpiece  must  now  take 
the  place  of  the  reed  in  our  attention.  Here 
the  lips  fit  against  a hollow  cup-shaped  reser- 
voir, and,  acting  as  vibrating  membranes,  may 
be  compared  with  the  vocal  chords  of  the 
larynx.  They  have  been  described  as  acting 
as  true  reeds.  Each  instrument  in  which  such 
a mouthpiece  is  employed  requires  a slightly 
different  form  of  it.  The  French  horn  is  the 
most  important  brass  instrument  in  modern 
music.  It  consists  of  a body  of  conical  shape 
about  seven  feet  long,  without  the  crooks,  end- 
ing in  a large  bell,  which  spreads  out  to  a 
diameter  of  fifteen  inches.  The  crooks  are 
fitted  between  the  body  and  the  mouthpiece  : 
they  are  a series  of  smaller  interchangeable 
tubings,  which  extend  in  length  as  they  descend 
in  pitch,  and  set  the  instrument  in  different 
keys.  The  mouthpiece  is  a funnel-shaped  tube 
of  metal,  by  preference,  silver ; and,  in  the 
horn,  is  exceptionally  not  cup-shaped,  but  the 
reverse : it  tapers,  as  a cone,  from  three- 
quarters  of  an  inch  diameter  to  about  a 
minimum  of  three-sixteenths  of  an  inch,  and  is 
a quarter  of  an  inch  where  the  smaller  end  of 
the  mouthpiece  is  inserted  in  the  upper  open- 
ing of  the  crook.  The  first  horn  has  a mouth- 
piece of  rather  less  diameter  than  the  second. 
The  peculiar  mouthpiece  and  narrow  tubing 
have  very  much  to  do  with  the  soft  voice-like 
tone-quality  of  the  horn.  For  convenience  of 
holding,  the  tubing  is  bent  in  a spiral  form. 
There  is  a tuning-slide  attached  to  the  body, 
and,  of  late  years,  valves  have  been  added  to 
the  horn,  similar  to  those  applied  to  the  cornet 
and  other  wind  instruments.  They  have,  to  a 
considerable  extent,  superseded  hand-stopping, 
by  which  expedient  the  intonation  could  be 
altered  a semitone  or  whole  tone,  by  depression 
of  the  natural  notes  of  the  instrument.  In 
brass,  or  other  instruments,  the  natural 
harmonics  depend  upon  the  pressure  of  blow- 
ing; and  the  brass  differs  entirely  from  the 
wood-wind,  in  this  respect,  that  it  is  rare, 
or  with  poor  effect,  the  lowest  or  fundamental 
note  can  be  made  to  sound.  Stopping  the 
horn  is  done  by  extending  the  open  hand  some 
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way  up  the  bore  ; there  is  half  stopping  and 
whole  stopping,  according  to  the  interval,  the 
half  tone  or  whole  tone  required.  As  may  be 
imagined,  the  stopped  notes  are  weak  and 
dull  compared  with  the  open.  On  the  other 
hand,  the  tubing  introduced  for  valves  not 
being  quite  conformable  in  curve  with  the 
instrument,  and  hampered  with  indispensable 
joins,  unless  in  the  best  form  of  modern  valve, 
affects  the  smoothness  of  tone.  No  doubt 
there  has  been  of  late  years  a great  improve- 
ment in  the  manufacture  of  valves.  Many 
horns  are  still  made  with  crooks  covering  an 
octave  from  B flat  to  B flat,  8 feet  6 inches  to 
17  feet;  but  most  players  now  use  only  the  F 
crook,  and  trust  to  the  valves,  rather  than  to 
change  the  crooks,  so  that  we  lose  the  fulness 
of  sound  of  those  below  F.  The  natural  horn 
was  originally  in  D,  but  was  not  always  re- 
stricted to  that  key ; there  have  been  horns 
for  F,  G,  high  A,  and  B flat.  This  may, 
however,  be  said  for  the  valve  horn,  that  it 
does  not  limit  or  restrict  composers  in  writing 
for  the  open  or  natural  notes,  which  are  always 
more  beautiful  in  effect. 

Valves  were  invented  and  first  introduced 
in  Prussia  about  A.D.  1815.  At  first  there 
were  two,  but  there  are  now  generally  three. 
In  this  country  and  France  they  are  worked 
by  pistons,  which,  when  pressed  down,  give 
access  for  the  air  into  channels  or  supplemen- 
tary tubings  on  one  side  of  the  main  bore, 
thus  lengthening  it  by  a tone  for  the  first 
valve,  a semitone  for  the  second,  and  a tone 
and  a semitone  for  the  third.  When  released 
by  the  finger  the  piston  returns  by  the  action 
of  a spring.  In  large  bass  and  contralto  in- 
struments, a fourth  piston  is  added,  which 
lowers  the  pitch  two  tones  and  a semitone. 
By  combining  the  use  of  three  valves,  lower 
notes  are  obtained — thus,  for  a major  third, 
the  second  is  depressed  with  the  third  ; for 
a fourth,  the  first  and  third ; and  for  the 
tritone,  the  first,  second,  and  third.  But  the 
intonation  becomes  imperfect  when  valves  are 
used  together,  because  the  lengths  of  addi- 
tional tubing  being  calculated  for  the  single 
depressions,  when  added  to  each  other,  they 
are  too  short  for  the  deeper  notes  required. 
By  an  ingenious  invention  of  compensating 
pistons,  Mr.  Blaikley,  of  Messrs.  Boosey’s, 
has  practically  rectified  this  error  without 
extra  moving  parts  or  altered  fingering.  In 
the  valve  section,  each  altered  note  becomes  a 
fundamental  for  another  harmonic  scale.  In 
Germany  a rotary  valve,  a kind  of  stop-cock, 
is  preferred  to  the  piston.  It  is  said  to  give 


greater  freedom  of  execution,  the  closeness  of 
the  shake  being  its  best  point,  but  is  more  ex- 
pensive and  liable  to  derangement.  The  inven- 
tion of  M.  Adolphe  Sax,  of  a single  ascending 
piston  in  place  of  a group  of  descending  ones,  by 
which  the  tube  is  shortened  instead  of  length- 
ened, met,  for  a time,  with  influential  support. 
It  is  suitable  for  both  conical  and  cylindrical 
instruments,  and  has  six  valves,  which  are 
always  used  independently.  However,  practical 
difficulties  have  interfered  with  its  success. 
With  any  valve  system,  however,  a difficulty 
with  the  French  horn  is  its  great  variation  in 
length  by  crooks,  inimical  to  the  principle  of 
the  valve  system,  which  relies  upon  an  adjust- 
ment by  aliquot  parts.  It  will,  however,  be 
seen  that  the  invention  of  valves  has,  by  trans- 
forming and  extending  wind  instruments,  so  as 
to  become  chromatic,  given  many  advantages 
to  the  composer.  Yet  it  must,  at  the  same 
time,  be  conceded,  in  spite  of  the  increasing 
favour  shown  for  valve  instruments,  that  the 
tone  must  issue  more  freely,  and  with  more 
purity  and  beauty,  from  a simple  tube  than 
from  tubes  with  joinings  and  other  complica- 
tions, that  interfere  with  the  regularity  and 
smoothness  of  vibration,  and,  by  mechanical 
facilities,  tend  to  promote  a dull  uniformity  of 
tone-quality. 

Owing  to  the  changes  of  pitch  by  crooks,  it 
is  not  easy  to  define  the  compass  of  the  French 
horn.  Between  C in  the  bass  clef,  and  G 
above  the  treble,  will  represent  its  serviceable 
notes.  It  is  better  that  the  first  horn  should 
not  descend  below  middle  C,  or  the  second 
rise  above  the  higher  E of  the  treble  clef.  Four 
are  generally  used  in  modern  scores.  The  place 
of  the  horn  is  with  the  wood-wind  band.  From 
Handel,  every  composer  has  written  for  it,  and, 
what  is  known  as  the  small  orchestra  of  string 
and  wood-wind  bands  combined,  is  completed 
by  this  beautiful  instrument. 

The  most  prominent  instruments  that  add 
to  the  splendour  of  the  full  orchestra  are 
trumpets  and  trombones.  They  are  really 
members  of  one  family,  as  the  name  trombone 
— big  trumpet — implies,  and  blend  well  to- 
gether. The  trumpet  is  an  instrument  of  court 
and  state  functions,  and,  as  the  soprano  instru- 
ment, comes  first.  It  is  what  is  known  as  an 
eight-foot  instrument  in  pitch,  and  gives  the 
different  harmonics  from  the  third  to  the 
twelfth,  and  even  to  the  sixteenth.  It  is  made 
of  brass,  mixed  metal,  or  silver,  and  is  about 
five  feet  seven  inches  in  real  length,  when 
intended  for  the  key  of  F without  a slide  ; but 
is  twice  turned  back  upon  itself,  the  first  and 
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third  lengths  lying  contiguous,  and  the  second 
about  two  inches  from  them.  The  diameter  is 
three-eighths  of  an  inch  along  the  cylindrical 
length  ; it  then  widens  out  for  about  fifteen 
inches,  to  form  the  bell.  When  fitted  with  a 
slide  for  transposition — an  invention  for  the 
trumpet  in  the  last  century — this  double  tubing, 
about  five  inches  in  length  on  each  side,  is 
connected  with  the  second  length.  It  is  worked 
from  the  centre  with  the  second  and  third 
fingers  of  the  right  hand,  and,  when  pulled 
back,  returns  to  its  original  position  by  a 
spring.  There  are  five  crooks.  The  mouth- 
piece is  hemispherical  and  convex,  and  the 
exact  shape  of  it  is  of  great  importance.  It 
has  a rim  with  slightly  rounded  surface.  The 
diameter  of  the  mouthpiece  varies  according 
to  the  player  and  the  pitch  required.  With 
the  first  crook,  or  rather  shank,  and  mouth- 
piece, the  length  of  the  trumpet  is  increased  to 
six  feet,  and  the  instrument  is  then  in  the  key 
of  F.  The  second  shank  transposes  it  to  E, 
the  third  to  E flat,  and  the  fourth  to  D.  The 
fifth,  and  largest— two  feet  one  a half  inches 
long — extends  the  instrument  to  eight  feet,  and 
lowers  the  key  to  C.  The  slide  is  used  for 
transposition  by  a semitone  or  a whole  tone, 
thus  making  new  fundamentals,  and  correcting 
certain  notes  of  the  natural  harmonic  scale,  as 
the  seventh,  eleventh,  and  thirteenth,  which  do 
not  agree  with  our  musical  scale.  Mr.  W. 
Wyatt  has  recently  taken  out  a patent  for  a 
double-slide  trumpet,  which  possesses  a com- 
plete chromatic  scale.  In  the  required  length 
of  slide  the  ear  has  always  to  assist.  It  is 
clear  that  the  very  short  shifts  of  a double-slide 
demand  great  nicety  of  manipulation.  It  is, 
of  course,  different  with  the  valve  trumpet. 
The  natural  trumpets  are  not  limited  to  one  or 
two  keys,  but  those  in  F,  E,  E flat,  D,  B flat, 
and  even  A have  been  employed  ; but,  usually, 
the  valve  trumpets  are  in  F,  and  the  higher  B 
flat,  with  agrowing  inclination,  but  an  unfortu- 
nate one,  to  be  restricted  to  the  latter,  it  being 
easier  for  cornet  players.  The  tone  of  the  high 
B flat  trumpet  cannot,  however,  compare  with 
the  F one,  and  with  it  the  lower  notes  are  lost. 
Of  course,  when  there  are  two  or  three  trumpets, 
the  high  B flat  one  finds  a place.  However, 
the  valve  system  applied  to  the  trumpet  is  not 

(regarded  with  satisfaction,  as  it  makes  the 
tone  dull.  For  grand  heroic  effect,  valve  trum- 
pets cannot  replace  the  natural  trumpets  with 
slides,  which  are  now  only  to  be  heard  in  this 
country. 

The  simple,  or  field  trumpet,  appears  to 
exist  now  in  one  representative  only,  the  E flat 


cavalry  trumpet.  Bach  wrote  for  trumpets  up 
to  the  twentieth  harmonic — but  for  this  the 
trumpet  had  to  be  divided  into  a principal, 
which  ended  at  the  tenth  harmonic — and  the 
clarino  in  two  divisions,  the  first  of  which  went 
from  the  eighth  harmonic  up  to  as  high  as  the 
player  could  reach,  and  the  second  clarino, 
from  the  sixth  to  the  twelfth.  The  use  of  the 
clarinet  by  composers  about  the  middle  of  the 
last  century  seems  to  have  abolished  these  very 
high  trumpets.  So  completely  had  they  gone, 
by  the  time  of  Mozart,  that  he  had  to  change 
Handel’s  trumpet  parts,  to  accommodate  them 
to  performers  of  his  own  time,  and  transfer  the 
high  notes  to  the  oboes  and  clarinets. 

Having  alluded  to  the  cornet  a piston,  it 
may  be  introduced  here,  particularly  as  from 
being  between  a trumpet  and  a bugle,  and  of 
four  foot  tone,  it  is  often  made  to  duty  for  the 
more  noble  trumpet.  But  the  distinctive  fea- 
ture of  this,  as  of  nearly  all  brass  instruments 
since  the  invention  of  valves,  tends  to  a com- 
promise instrument,  which  owes  its  origin  to 
the  bugle.  The  cornet  a piston  is  now  not 
very  different  from  the  valve  bugle  in  B flat  on 
the  one  hand,  and  from  the  small  valve  trum- 
pet in  the  same  key,  on  the  other.  It  is  a 
hybrid  between  this  high-pitch  trumpet  and 
the  bugle,  but  compared  with  the  latter  it  has 
a much  smaller  bell.  By  the  use  of  valves 
and  pistons  with  which  it  was  the  first  to  be 
endowed,  the  cornet  can  easily  execute  pas- 
sages of  consecutive  notes  that  in  the  natural 
trumpet  can  only  be  got  an  octave  higher.  It 
is  a facile  instrument,  and  double  tongueing, 
which  is  also  possible  with  the  horn  and  trum- 
pet, is  one  of  its  popular  means  for  display. 
It  has  a harmonic  compass  from  middle  C to 
C above  the  treble  clef,  and  can  go  higher,  but 
with  difficulty.  A few  lower  notes,  however, 
are  easily  taken  with  the  valves. 

We  now  come  to  the  trombones,  grand, 
sonorous  tubes,  which,  existing  in  three  or 
four  sizes  since  the  16th  century,  are  among 
the  most  potent  additions  on  occasion  to  the 
full  orchestra.  Their  treble  can  be  regarded 
as  the  English  slide  trumpet,  but  it  is  not 
exactly  so.  There  appears  to  have  been  as  late 
as  Bach,  a soprano  trombone,  and  it  is  figured 
by  Virdung,  A.D.  1511,  as  no  larger  than  the 
field  trumpet.  The  trumpet  is  not  on  so  large 
a calibre,  and  in  the  17th  century  had  its  own 
family  of  two  clarinos  and  three  tubas.  The 
old  English  name  of  the  trombone  is  sackbut. 
The  old  wooden  cornet,  or  German  zinke,  an 
obsolete,  cupped-mouthpiece  instrument,  the 
real  bass  of  which,  according  to  family,  is  the 
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now  obsolete  serpent,  was  used  in  the  16th  and 
17th  centuries  as  the  treble  instrument  in 
combination  with  alto,  tenor,  and  bass  trom- 
bones. The  leading  features  of  the  trumpet 
are  also  found,  as  already  inferred,  in  the 
trombone ; there  is  the  cupped  mouthpiece, 
the  cylindrical  tubing,  and,  finally,  a gradual 
increase  in  diameter  to  the  bell.  The  slide 
used  for  the  trumpet  appears  for  four  centuries 
and  probably  longer,  in  the  well-known  con- 
struction of  the  trombone.  In  this  instrument 
it  consists  of  two  cylindrical  tubes  parallel 
with  each  other,  upon  which  two  other  tubes 
communicating  by  a pipe  at  their  lower  ends 
curved  in  a half  circle,  glide  without  loss  of 
air.  The  mouthpiece  is  fitted  to  an  upper  end, 
and  a bell  to  a lower  end  of  the  slide.  When 
the  slide  is  closed,  the  instrument  is  at  its 
highest  pitch,  and  as  the  column  of  air  is 
lengthened  by  drawing  the  slide  out,  the  pitch 
is  lowered.  By  this  contrivance  a complete 
chromatic  scale  can  be  obtained,  and  as  the 
determination  of  the  notes  it  produces  is  by 
ear,  we  have  in  it  the  only  wind  instrument 
that  can  compare  in  accuracy  with  stringed 
instruments.  The  player  holds  a cross-bar 
between  the  two  lengths  of  the  instrument, 
which  enables  him  to  lengthen  or  shorten  the 
slide  at  pleasure,  and  in  the  bass  trombone,  as 
the  stretch  would  be  too  great  for  the  length  of 
a man’s  arm,  a jointed  handle  is  attached  to 
the  cross-bar.  The  player  has  seven  positions, 
each  a semitone  apart  for  elongation,  and  each 
note  has  its  own  system  of  harmonics,  but  in 
practice  he  only  occasionally  goes  beyond  the 
fifth.  The  present  trombones  are  the  alto  in 
E flat,  descending  to  A in  the  seventh  posi- 
tion ; the  tenor  in  B flat  descending  to  E ; the 
bass  in  F descending  to  B,  and  a higher  bass 
in  G descending  to  C sharp.  Wagner,  who 
has  made  several  important  innovations  in 
writing  for  bass  brass  instruments,  requires  an  j 
octave  bass  trombone  in  B flat ; an  octave 
lower  than  the  tenor  one,  in  the  “ Nibelun- 
gcn.”  The  fundamental  tones  of  the  trom- 
bone are  called  “pedal”  notes.  They  are 
difficult  to  get  and  less  valuable  than  har- 
monics because,  in  all  wind  instruments,  notes 
produced  by  overblowing  are  richer  than  the 
fundamental  notes  in  tone-quality.  Valve 
trombones  do  not,  however,  find  favour,  the  de- 
fects of  intonation  being  more  prominent  than 
in  shorter  instruments.  But  playing  with  wide 
bore  tubas  and  their  kindred  is  not  advan- 
tageous to  this  noble  instrument. 

The  serpent  has  been  already  mentioned  as 
the  bass  of  the  obsolete  zinken  or  wooden 


cornets,  straight  or  curved,  with  cupped  mouth- 
piece. It  gained  its  serpentine  form  from  the 
facility  given  thereby  to  the  player  to  cover  the 
six  holes  with  his  fingers.  In  course  of  time 
keys  were  added  to  it,  and  when  changed  into 
a bassoon  shape  its  name  changed  to  the 
Russian  bass  horn  or  basson  Russe.  A 
Parisian  instrument  maker,  Halary,  in  1817, 
made  this  a complete  instrument,  after  the 
manner  of  the  keyed-bugle  of  Halliday,  and 
producing  it  in  brass  called  it  the  ophicleide, 
from  two  Greek  words  meaning  serpent  and 
keys — keyed  serpent — although  it  was  more 
like  a keyed  bass  bugle.  The  wooden  serpent 
has  gone  out  of  use  in  military  bands  within 
recollection,  the  ophicleide  from  orchestras 
only  recently.  It  has  been  superseded  by  the 
development  of  the  valved  tubas.  The  eupho- 
nium and  bombardon,  the  basses  of  the  im- 
portant family  of  saxhorns,  now  completely 
cover  the  ground  of  bass  wind  instrument 
music.  The  keyed-bugle,  invented  by  Joseph 
Halliday,  bandmaster  of  the  Cavan  militia, 
in  1810,  may  be  regarded  as  the  prototype 
of  all  these  instruments,  excepting  that 
the  keys  have  been  entirely  replaced  by  the 
valve  system,  an  almost  contemporary  inven- 
tion by  Stolzel  and  Bliimel,  in  Prussia,  in 
1815,  The  valve  instruments  began  to  prevail 
as  early  as  1850.  The  sound  tube  of  all  bugles, 
saxhorns,  and  tubas  is  conical,  with  a much 
wider  curve  than  the  horn.  The  quality  of 
tone  produced  is  a general  kind  of  tone,  not 
possessing  the  individuality  of  any  of  the  older 
instruments.  All  these  valve  instruments  may 
be  comprehended  under  the  French  name  of 
saxhorn.  There  is  a division  between  them  of 
the  higher  instruments  or  bugles,  which  do  not 
sound  the  fundamental  note,  and  of  the  lower, 
or  tubas,  which  sound  it  readily.  Properly 
military  band  instruments,  the  second  or  bass 
division,  has  been  taken  over  to  the  orchestra  ; 
and  Wagner  has  made  great  use  of  it  in  his 
great  scores.  The  soprano  cornets,  bugles,  or 
fliigelhorns  and  saxhorns  are  in  E flat ; the 
corresponding  alto  instruments  in  B flat,  which 
is  also  the  pitch  of  the  ordinary  cornet.  The 
tenor,  baryton,  and  bass  instruments  follow  in 
similar  relation  ; the  bass  horns  are,  as  I have 
said,  called  tubas ; and  that  with  four 
valves,  the  euphonium.  The  bombardon,  or 
E flat  tuba,  has  much  richer  lower  notes. 

For  military  purposes,  this  and  the  contrabass 
— the  helicon — are  circular.  Finally,  the  con- 
trabass tubas  in  B flat,  and  in  C,  for  Wagner, 
have  immense  depth  and  potentiality  of  tone ; 
all  these  instruments  are  capable  of  pianissimo. 
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There  are  many  varieties  now  of  these  brass 
instruments,  nearer  particulars  of  which  may 
be  found  in  Gevaert,  and  other  eminent 
musicians’  works  on  instrumentation.  One 
fact  I will  not  pass  by,  which  is  that,  from  the 
use  of  brass  instruments  (which  rise  in  pitch  so 
rapidly  under  increase  of  temperature,  as  Mr. 
Blaikley  has  shown,  almost  to  the  co-efficient 
of  the  sharpening-  under  heat  in  organ  pipes), 
has  come  about  that  rise  in  pitch,  which,  from 
1816  to  1846 — until  repressed  by  the  authority 
of  the  late  Sir  Michael  Costa,  and,  more 
recently,  by  the  action  of  the  Royal  Military 
College  at  Kneller-hall — -is  an  extraordinary 
feature  in  musical  history.  All  previous  varia- 
tions in  pitch — -and  they  have  comprised  as 
much  as  a fourth  in  the  extremes — having  been 
due  either  to  transposition,  owing  to  the  require- 
ments of  the  human  voice,  or  to  national  or  pro- 
vincial measurements.  The  manufacture  of 
brass  instruments  is  a distinct  craft,  although 
some  of  the  processes  are  similar  to  those  used 
by  silversmiths,  coppersmiths,  and  braziers. 

I have  only  time  to  add  a few  words  about 
the  percussion  instruments  which  the  military 
band  permits  to  connect  with  the  wind.  Drums 
are,  with  the  exception  of  kettle  drums,  in- 
determinate instruments,  hardly,  in  themselves, 
to  be  regarded  as  musical,  and  yet  important 
factors  of  musical,  and  especially  rythmic 
effect.  The  kettle  drum  is  a cauldron,  usually 
of  brass  or  copper,  covered  with  a vellum  head 
bound  at  the  edge  round  an  iron  ring,  which 
fits  the  circle  formed  by  the  upper  part  of  the 
metal  body.  Screws  working  on  this  ring 
tune  the  vellum  head,  or  vibrating  membrane 
as  we  may  call  it,  by  tightening  or  slackening 
it,  so  as  to  obtain  any  note  of  the  scale  within 
its  compass.  The  tonic  and  dominant  are 
generally  required,  but  other  notes  are,  in 
some  compositions,  used ; even  octaves  have 
been  employed.  The  use  Beethoven  made  of 
kettledrums  may  be  regarded  among  the  par- 
ticular manifestations  of  his  genius.  Two 
kettle  drums  may  be  considered  among  the 
regular  constituents  of  the  orchestra,  but  this 
number  has  been  extended;  in  one  remarkable 
instance,  that  of  Berlioz  in  his  Requiem,  to 
eight  pairs.  According  to  Mr.  Victor  de 
Pontigny,  whose  article^ am  much  indebted  to 
(in  Sir  George  Grove’s  Dictionary)  upon  the 
drum,  the  relative  diameters,  theoretically,  for 
a pair  of  kettle  drums  are  in  the  proportion  of 
30  to  26,  bass  and  tenor;  practically  the 
diameter  of  the  drums  at  the  French  opera  is 
29  and  25^  inches — and  of  the  Crystal  Palace 
band,  28  and  24!  inches.  In  cavalry  regiments 


the  drums  are  slung  so  as  hang  on  each  side 
of  the  drummer’s  horse’s  neck.  The  best 
drum  sticks  are  of  whale  bone,  each  terminat- 
ing in  a small  wooden  button  covered  with 
sponge.  For  the  bass  drum  and  side  drum  I 
must  be  content  to  refer  to  Mr.  Victor  de 
Pontigny’s  article,  and  also  for  the  tambourine, 
but  the  Provencal  tambourines  I have  met 
with  have  long,  narrow  sound  bodies,  and  are 
strung  with  a few  very  coarse  strings  which  the 
player  sounds  with  a hammer.  This  instrument 
is  the  rhythmic  bass  and  support  to  the  simple 
galoubet,  a cylindrical  pipe  with  two  holes  in 
front  and  one  behind,  sounded  by  the  same 
performer.  The  English  pipe  and  tabor  is  a 
similar  combination,  also  with  one  player,  of 
such  a pipe,  and  a small  drum-head  tambourine. 
Lastly,  to  conclude  percussion  instruments, 
cymbals  are  round  metal  plates,  consisting  of 
an  alloy  of  copper  and  tin — say  80  parts  to  20 
— with  sunk  hollow  centres,  from  which  the 
Greek  name.  They  are  not  exactly  clashed 
together  to  elicit  their  sound,  but  rubbed 
across  each  other  in  a sliding  fashion.  Like 
the  triangle,  a steel  rod,  bent  into  the  form 
indicated  by  the  name,  but  open  at  one  corner 
so  as  to  make  it  an  elastic  rod,  free  at  both 
ends  ; the  object  is  to  add  to  the  orchestral 
matter  luminous  crashes,  as  it  were,  and 
dazzling  points  of  light,  when  extreme  bril- 
liancy is  required. 

In  conclusion,  I must  be  allowed  to  express 
my  obligations  to  Dr.  W.  H.  Stone  and  Mr. 
Victor  Mahillon,  to  Mr.  Ebenezer  Prou',  Mr. 
Richard  Shepherd  Rockstro,  Mr.  Lavoix  fils, 
and  Dr.  H.  Riemann,  whose  writings  concern- 
ing wind  instruments  have  materially  helped 
me ; to  Messrs.  Boosey  and  Co.,  and  to 
Messrs.  Rudall,  Carte  and  Co.,  for  the  loan 
of  the  instruments  used  in  the  illustrations  ; 
and  also  to  Mr.  D.  J.  Blaikley  and  Mr.  Henry 
Carte,  for  valuable  personal  aid  on  the  present 
occasion.  Their  kindness  in  reading  through 
my  manuscript— Mr.  Blaikley  throughout — and 
in  offering  friendly  and  generous  criticisms  ; 
also  their  presence  and  assistance  by  trial  of 
the  various  instruments,  I cannot  adequately 
thank  them  for,  or  sufficiently  extol. 

(In  the  course  of  this  lecture,  Mr.  Henry 
Carte  played  upon  a concert  flute,  also  a B flat 
and  a G flute,  an  eight-keyed  flute,  and  a 
recorder.  Mr.  D.  J.  Blaikley  continued  the 
illustrations  upon  the  oboe,  bassoon,  clarinet, 
French  horn,  slide  trumpet,  valve  tenor  horn, 
cornet  a pistons,  B flat  tenor  slide  trombone, 
B flat  euphonium,  B flat  oontrabass  tuba,  and 
B flat  contrabass  double  slide  trombone.) 
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Miscellaneous. 


VITICULTURE  IN  PALESTINE. 

The  United  States  Consul  at  Jerusalem  says  that 
competent  judges  among  the  foreign  culonists  there 
are  of  opinion  that  the  agricultural  success  of 
Palestine  depends  largely  on  its  vine-producing 
capacity.  At  the  present  time,  the  cultivation  of 
the  vine  brings  from  40  to  50  per  cent,  better  returns 
than  does  that  of  any  other  product  of  the  soil.  As 
a consequence,  each  succeeding  year  more  and  more 
land  is  planted  with  vineyards,  and  various  improve- 
ments are  introduced  and  new  experiments  tried. 
The  German  and  Jewish  colonies  around  Jaffa  and 
in  its  neighbourhood  are  as  yet  the  chief  fields  for 
this  industry,  and  the  best  wine  is  made  there. 
Extensive  ancient  vineyards  of  native  culture  are, 
however,  still  seen  at  Eshcol  and  Ramallah,  and  at 
other  places  in  the  vicinity  of  Jerusalem  and  Bethle- 
hem. There  can  be  little  doubt,  says  Consul 
Gillman,  that  at  no  distant  day,  vineyards  will  cover 
the  hill- sides  of  Judea  to  such  an  extent  as  has  never 
been  previously  known.  A curious  feature  in  con- 
nection with  vine-growing  is  that,  from  the  blossom- 
ing to  the  perfecting  of  the  grape,  not  a drop  of  rain 
falls  to  moisten  the  soil.  This  perhaps  explains  how  the 
fruit  never  suffers  from  mildew,  as  in  other  countries. 
At  or  towards  sunset  each  evening,  a cool  westerly 
wind  generally  rises,  bringing  up  with  it  during  the 
night  a mist  from  the  Mediterranean,  which  suffi- 
ciently waters  the  parched  ground,  but  there  is  no 
excess  of  moisture.  Neither  are  the  vines  afflicted 
with  the  diseases  which  have  proved  such  a scourge 
in  France  and  in  some  other  wine-producing  coun- 
tries. New  varieties  of  the  vine  are  being  constantly 
introduced  from  other  countries,  and  greater  quanti- 
ties of  wine  manufactured,  though  the  native  species 
are  still  in  preponderance  as  to  amount,  and  form 
the  chief  source  of  supply.  These  last  produce 
chiefly  a most  delicious  fruit,  varying  from  a green  to 
a pale  or  golden  yellow  colour,  the  bunches  and  the 
single  grapes  being  usually  of  a large  size.  I here  is 
also  a native  grape  of  a purple  tint,  and  of  close  or 
small  cluster  and  rather  sharp  flavour,  from  which 
the  red  wine  of  the  country,  somewhat  resembling 
claret,  is  made.  Probably,  however,  from  want  of 
proper  culture  and  improvement,  no  very  distinctive 
varieties  have  arisen  from  any  of  the  native  species.  A 
method  of  grafting  the  grape  vine  has  been  successfully 
introduced  into  Palestine  by  some  German  settlers 
at  Sarong,  and  this  has  also  been  adopted  by  the 
Jewish  colonists  at  Beshon-Zion,  both  places  being 
in  the  neighbourhood  of  Jaffa.  They  graft,  on  the 
native  stocks,  shoots  of  American,  French,  and 
Hungarian  extraction,  the  first  mentioned  variety 
being  commonly  the  American  Isabella  grape.  This 


is  generally  done  in  the  month  of  February,  though 
it  is  sometimes  delayed  until  March.  Although  in 
the  United  States  the  Isabella  is  not  a highly 
esteemed  variety,  being,  on  the  contrary,  rather  one 
of  the  inferior  grapes,  under  the  warm  sun  and 
cloudless  skies  of  Palestine  it  becomes  a superior 
fruit,  an  excellent  wine  being  made  from  it. 


General  Notes. 

* 

History  of  the  Society. — The  attention  of 
members  interested  in  the  early  history  of  the 
Society  of  Arts  may  be  drawn  to  a series  of  articles 
in  Engineering  on  “London  Societies.”  These 
commenced  with  the  Royal  Society,  the  history  of 
which,  from  its  foundation  in  1660  down  to  the  pre- 
sent time,  was  in  eight  articles,  published  during 
May  and  June.  The  next  society  treated  was  the 
Society  of  Arts,  the  second  oldest  of  the  institutions 
in  this  country  dealing  with  scientific  matters.  The 
first  article  on  it  appeared  in  Engineering  for  the 
24th  July,  and  the  series  is  being  continued  weekly. 

Shipping  on  the  American  Lakes.— From  a 
report  just  issued  from  the  Census  Bureau  at  Wash- 
ington, we  learn  that  in  five  years  the  number  of 
ships  trading  on  the  American  lakes  has  increased 
from  1,997  to  2,055,  and  the  tonnage  has  gone  up 
from  634,652  tons,  to  826,360  tons.  While,  there- 
fore, the  number  has  increased  by  2-9  per  cent.,  the 
tonnage  has  been  augmented  by  30  per  cent.,  showing 
that  the  average  size  of  the  vessels  has  greatly  in- 
creased— from  698  to  745  tons.  Screw  steamers 
over  1,500  tons  have  increased  fivefold,  there  being 
now  no  of  188,390  tons,  while  the  number  between 
1,000  and  1,500  tons*has  doubled,  being  151,611  tons. 
In  the  substitution  of  steel  for  iron  as  a constructive 
material,  progress  has  also  been  made.  Five  years 
ago  there  were  but  6,459  tons  of  shipping  of  steel, 
now  there  are  nearly  100,000  tons.  Composite  ships 
are  in  increasing  favour,  being  a satisfactory  com- 
promise in  view  of  the  extensive  forests  of  wood 
available.  Iron  is  practically  stationary  at  24,673 
tons  of  shipping,  but  wooden  vessels  have  also 
increased  in  numbers,  but  to  no  great  extent.  It 
is  still  remarkable,  however,  that  about  80  per  cent, 
of  the  lake  vessels  are  of  wood.  The  yearly  tonnage 
is  now  about  27,500,000  tons,  and  assuming  the 
average  voyage  to  be  566  miles,  the  ton  mileage  is 
15,578  millions,  equal  to  about  23  per  cent,  of  the  ton 
mileage  of  all  American  railroads.  Coal  made  up  a 
proportion  of  28  per  cent,  of  the  total  tonnage,  iron 
over  24  cent.,  lumber  23-8  per  cent.,  agricultural 
produce  16-5  per  cent.,  products  of  various  mines 
and  quarries  2-2  per  cent.,  and  general  freight  5-5 
per  cent.  The  figures  given  do  not  include  the  trade 
to  or  from  Canadian  ports. — Engineering. 
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, 4 ll  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London,  W.C. 


Chicago  Exhibition,  1893, 


Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  October,  but,  in  the  meantime,  in- 
tending- exhibitors  can  apply  to  the  Secretary 
of  the  Society  of  Arts,  and  their  names  will  be 
noted  at  once,  with  a view  to  their  receiving 
early  copies  of  the  prospectus  when  ready. 

The  Secretary,  Sir  Henry  Trueman  Wood, 
has  been  instructed  by  the  Council  to  visit 
Chicago  at  once ; and  he  will  leave  England 
for  this  purpose  in  the  first  week  of  September. 
Exhibitors  who  are  likely  to  require  special 
arrangements  made  for  them — such,  for 
instance,  as  relate  to  permission  to  erect 
special  buildings  in  the  grounds — would  do 
well  to  communicate  with  him  before  his 
departure. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

MUSICAL  INSTRUMENTS:  THEIR  CON- 
STRUCTION AND  CAPABILITIES.  ' 
By  A.  J.  Hipkins,  F.S.A. 

Lecture  I I I. —Delivered  February  9,  1891. 
Having  described  in  the  previous  lectures 
those  musical  instruments  (whether  string,  pipe, 
or  reed)  which  belong  to  such  combinations  as 
the  orchestra  and  military  band,  we  will  now 
consider  those  furnished  with  keyboards,  by 


which  they  are  manipulated  ; and,  as  this  con- 
trivance originates  a fresh  order  of  treatment, 

I have  decided  to  group  keyboard  instruments 
as  a separate  class.  Without  the  keyboard, 
music,  in  its  modern  European  development, 
would  hardly  have  been  known,  the  orchestra 
might  not  have  progressed  beyond  the  Hun- 
garian gipsy  band,  and  there  would  have  been 
no  organ  to  aid  religious  service,  or  support 
choral  masses  in  harmony ; and  the  facilities 
for  the  composer  the  pianoforte  offers  would 
have  been  wanting.  Indeed,  there  can  be  no 
doubt  that  the  keyboard,  by  the  privilege  it 
gives  for  the  trial  of  several  voices  or  parts,  has 
helped  to  build  up  counterpoint,  and,  ultimately, 
harmony. 

Before  proceeding  to  the  various  instruments 
that  are  accessible,  by  the  keyboard,  to  full 
harmony  in  any  combination  of  notes,  it  will 
be  well  to  consider  the  keyboard  alone,  and  to 
try  to  make  out  its  history.  Like  all  inven- 
tions that  have  required  time  for  their  recog- 
nition, and  an  ever-widening  use  to  bring  out 
their  importance,  the  record  is  imperfect,  and 
the  materials  fragmentary,  that  can  throw  light 
upon  its  development.  Its  origin  was  either  in 
the  organ,  when  an  aggregate  of  pitch-pipes 
only,  or  in  connection  with  the  monochord,  the 
normal  mediaeval  pitch-measure.  It  is  accepted 
that  organs,  hydraulic  or  otherwise,  existed  in 
the  time  of  the  Roman  domination,  and  may 
have  been  of  Greek  invention.  In  the  8th 
and  9th  centuries,  organs  were  heard  of  in 
England,  France,  and  Germany  ; but,  up  to 
the  nth  century,  there  appears  to  have  been 
no  use  made  of  balanced  levers,  or  keys  to 
produce  the  notes.  Sliding  rods,  like  modern 
draw-stops,  seem,  from  the  imperfect  notices 
existing,  to  have  been  the  only  means  for 
obtaining  and  controlling  sound  from  the 
pipes.  As  single  notes  only  were  practicable, 
there  could  have  been  no  harmony  whatever, 
unless  two  persons,  drawing  out  slides  simul- 
taneously, could  have  set  two  notes  going. 
There  are  three  ways  open  to  us  to  trace  his- 
torically the  construction  and  improvement  of 
musical  instruments,  or  whatever  appertains  to 
them.  The  sure  one  is  the  examination  and 
comparison  of  existing  instruments  ; the  next  is 
found  in  graphic  representations,  to  be  valued 
according  to  the  realistic  or  conventional  treat- 
ment the  draughtsman  may  employ.  The  last 
and  least  satisfactory  is  that  of  written  de- 
scription, the  difficulties  of  which  are  made 
more  perplexing  by  the  confusion  attending 
names  used  by  writers  in  different  places  and 
at  different  times.  With  the  early  keyboard 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[ August  14,  1891* 


76+ 

we  are  only  left  with  such  indications  as  we 
can  get  from  pictorial  or  written  evidence,  as 
no  known  keyboard  is  older  than  the  end  of 
the  15th  century.  At  this  point  of  our  inquiry 
we  ought  not  to  overlook  the  keys  of  the 
hurdy-gurdy  or  vielle,  the  viol  sounded  by  a 
wheel  instead  of  a bow.  The  fact  of  this  in- 
strument having  strings  tuned  as  drones  puts 
back  its  origin  to  when  the  drone  was  the  only 
addition  to  melody. 

The  bagpipe  was  the  wind  instrument  simi- 
larly burdened,  and  there  is  every  reason  to 
believe  that  the  drone  early  became  character- 
istic of  the  organ.  It  is  a principle  of  great 
antiquity,  perhaps  prehistoric,  still  existing  in 
the  East,  and  particularly  in  India.  The  keys 
of  the  hurdy-gurdy  are  simply  slides  pushed 
back  by  the  player,  with  projections  to  stop 
the  strings  and  produce  notes  according  to  the 
vibrating  length  required  ; and  as  the  instru- 
ment is  held  with  the  keys  downwards,  these 
slides  when  released,  fall  back  by  their  own 
weight.  It  is  possible  that  the  hurdy-gurdy 
keys  suggested  the  contrivance  of  balanced 
levers  for  stopping  the  monochord,  and  thus 
the  clavichord,  a complex  of  monochords,  for 
at  first  the  strings  of  it  were  of  equal  length, 
came  about ; but  it  is  equally  possible  that  the 
invention  of  balanced  lever  keys  was  earliest 
applied  to  the  organ.  We  have  to  step  with 
great  care  in  this  inquiry.  Of  what  happened, 
if  anything,  in  the  nth  and  12th  centuries 
concerning  keyboards,  we  know  nothing.  The 
first  glimmering  of  light  is  in  the  13th  century. 
At  that  epoch  a small  portable  organ  for  pro- 
cessional use,  a shrill  pitch  giver  and  little 
more,  had  been  invented.  One  of  the  valuable 
results  of  the  Music  Division  of  the  Inventions 
Exhibition  of  1885  was  the  publication  of  im- 
portant books  concerning  music  and  musical 
instruments,  two  of  which  were  undertaken  by 
Mr.  Quaritch.  The  one  I now  particularly 
refer  to  is  entitled  “Notes  on  Early  Spanish 
Music,”  with  illustrations  of  13th  and  14th 
century  instruments.  The  author  is  Den  Juan 
Riano,  who  was  the  special  commissioner  ap- 
pointed for  Spain,  in  connection  with  the 
Music  Loan  Collection  attached  to  that  Exhi- 
bition. I had  the  great  privilege  to  found  that 
collection  which  was  shown  in  the  Royal 
Albert-hall,  and  was  officially  associated  with 
it  as  chairman  of  the  Special  Loan  Committee. 
I may  also  mention  that  I was  honoured  with 
a gold  medal  awarded  by  the  Executive 
Council  of  the  Exhibition  for  these  ser- 
vices. In  Don  Riano’ s book  there  is  a draw- 
ing, copied  from  an  authenticated  manuscript 


of  the  13th  century,  in  which  a portable  organ, 
or  'portatif,  appears.  It  has  nine  pipes;  but 
it  has  been  sufficient  to  the  artist  to  figure 
three  keys,  which  are  hardly  keys,  in  the  sense 
of  levers,  but  evidently  represent  those  gimlet- 
looking finger-stops,  of  which  I shall  give 
other  instances.  When  depressed  by  the 
fingers,  they  lowered,  by  some  internal  con- 
trivance, the  valves  or  pallets  necessary  to 
admit  wind  to  the  pipes  they  served.  There 
is  no  clue  to  the  actual  notes.  The  set  of 
drawings  this  example  is  contained  in  belongs 
to  the  codex  of  the  “ Cantigas  de  Santa  Maria,” 
of  which  there  are  three  manuscripts  : one  in 
the  National  library,  Madrid,  and  two  in  the 
library  of  the  Escorial.  The  Spanish  Royal 
Academy  have  just  published  this  work  ; but, 
these  interesting  and  important  musical  minia- 
tures had  already  appeared  in  “Instrumentaria 
Espanola,”  by  Don  Francisco  Aznar,  Madrid, 
1880. 

I will  defer  the  next  illustration  from  Don 
Riafio’s  book,  in  order  to  continue  with  these 
finger  stops,  which  evidently  remained  in  use 
in  portable  organs  after  balanced  keys  had 
been  employed.  An  instance  of  them  may  be 
seen  in  our  own  National  Gallery,  in  an  altar- 
piece  by  Orcagna,  the  date  of  which  is  given 
in  the  catalogue  as  A.D.  1357.  The  order  of 
these  stops  is  not  clear,  but  seems  to  be  chro- 
matic, and  the  sharps  are  of  the  same  colour 
as  the  naturals,  not  contrasted  as  afterwards 
became  the  custom.  Another  instance  of  such 
an  instrument  is  found  in  a beautiful  female 
figure,  representing  Music,  depicted  in  a fresco, 
attributed  to  Taddeo  Gaddi,  and  preserved  in 
the  Spanish  chapel  of  Santa  Maria  Novella, 
Florence.  She  is  represented  as  singing,  while 
touching  with  her  third  finger  one  of  these 
stops.  There  are  two  rows  of  stops,  as  in 
Orcagna’s  altar-piece  ; and  that  the  back  and 
upper  one  is  chromatic,  I entertain  no  doubt. 
It  is  true  that  the  back  row  appears  to  have  as 
many  stops  as  the  front  one,  as  may  be  seen 
in  Mr.  Timothy  Cole’s  woodcut  of  the  figure  in 
the  Century  Magazine , March,  1889.  This 
artist  has  since  favoured  me  with  a photograph 
of  the  painting,  to  prove  the  accuracy  of  his 
engraving,  so  it  may  be  assumed  either 
that  Taddeo  Gaddi  has  not  cared  to  be  exact 
or  that  some  of  the  finger-stops  were  dummies. 
Fifteenth  century  illustrations  of  similar  stops 
maybe  seen  in fiortatifs,  depicted  by  Mem- 
ling  in  paintings  preserved  in  the  hospital  of 
St  John,  at  Bruges.  The  accuracy  of  these 
delineations  is  unquestionable  as  is  also  the 
complete  chromatic  order  of  the  stops.  One 
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of  these  representations  of  a fiortatif  is  in  a 
painting  in  the  famous  shrine  of  St.  Ursula  ; 
the  other  and  larger  in  the  “ Marriage 
of  St.  Catherine.’ ’ The  latter  is  dated  1479, 
but  the  instruments  represented  may  have 
been  already  old  when  the  painter  selected 
them  for  delineation.  I now  return  to  Don 
Riaflo’s  next  illustration  of  &portatif ’ which  is 
different.  It  is  copied  from  a fresco,  an  altar- 
piece  in  the  Cistercian  Monastery  of  Nuestra 
Senora  de  Piedra,  Aragon,  and  is  dated  1390. 
Here  is  shown  a portatif  with  three  rows  of 
pipes  and  balanced  white  natural  keys,  with 
one  square  chromatic  key  let  in.  Assuming 
that  the  treble  of  the  instrument  terminates  at 
A,  which  occurs  in  15th  century  positive  organs, 
and  recognising  the  necessity  in  the  plain  song 
of  a B flat  for  transposition,  we  cannot  be  wrong 
in  regarding  this  square  key  as  that  note.  If 
there  is  another  B flat  an  octave  lower,  which 
according  to  Guido’s  scale  was  likely  to  be  the 
case,  the  hand  of  the  player  covers  it.  Vir- 
dung,  in  15 11,  figures  a diatonic  keyboard  with 
two  B flats,  but  this  drawing  is  not  altogether 
to  be  relied  upon  as  an  exact  representation. 
There  was  such  keyboards  no  doubt,  only  of 
an  older  fashion.  Fra  Angelico,  who  was 
painting  in  the  first  half  of  the  15th  century, 
represents  portatifs  with  diatonic  keyboards, 
and,  in  one  important  instance,  a dubious  in- 
dication of  incidental  upper  keys.  I think, 
however,  it  is  proved  that  full  chromatic  key- 
boards were  in  contemporary  use  with  diatonic 
ones,  including  B flat,  which  was  reckoned  a 
diatonic  note  in  the  14th  and  15th  centuries. 

With  regard  to  the  keyboards  of  large 
church  organs,  I cannot  do  better  than 
briefly  summarise  the  information  on  therm 
supplied  by  Praetorius  in  the  second  volume, 
“ De  Organographia,”  of  his  great  work 
entitled  “ Syntagma  Musicum,”  and  pub- 
lished at  Wolffenbuttel,  a.d.  1618 ; it  was 
completed  by  the  Theatrum  Instrumentorum 
seu  Sciagraphia,  that  is  to  say,  the  illustrative 
plates,  A.D.  1620. 

I will  pass  by  what  he  says  about  the  earliest 
organs  in  churches,  because  he  is  not  speaking 
from  personal  knowledge,  to  start  with  the 
famous  old  Halberstadt  organ  with  which  he 
was  familiar.  This  organ  was  built,  accord- 
ing to  inscriptions  upon  it,  in  A.D.  1361,  and 
renovated  in  A.D.  1495.  Whatever  happened 
in  this  renovation  we  shall  find  that  the  manual 
keyboards  and  compass  of  keys  were  un- 
disturbed, and  that  probably  the  pedal  key- 
board was  original,  but  as  to  this  doubt  may 
be  allowed.  The  compass  of  the  two  highest 


keyboards  was  the  same,  and  exactly  that  of 
the  ancient  Greek  scale  of  fourteen  natural 
notes,  extending  from  B natural  in  the  bass 
clef,  “ hypate  hypaton,”  to  A in  the  treble 
clef,  “ nete  hyperbolaeon.”  Thus  proving  that 
the  church  organ  keyboard  was  a scholastic 
conception  in  the  first  instance,  and  wTe  shall 
find  it,  although  afterwards  only  partially,  for 
some  time  adhered  to,  and  with  Pythagorean, 
which  was  a non  - harmonic  tuning.  The 
fifteenth  natural  key  in  that  conception  was 
the  B flat  near  middle  C,  which  belonged 
to  the  conjunct  tetrachord,  “ trite  synneme- 
non.”  But  the  necessities  of  the  trans- 
position of  the  plain  song  to  accommodate 
voices,  for  which  we  have  the  authority  of 
Arnold  Schlick,  who  published  his  book  in  the 
same  year  as  Virdung,  A.D.  15 11,  had  brought 
about  the  intercalation  of  the  chromatic  keys 
or  “ficti”  as  they  were  then  called — feigned 
notes— and  consequently  the  restricted  com- 
pass of  the  Halberstadt  organ  was,  I have  no 
doubt  about  it,  originally  chromatic.  The 
lowest  manual  was  a bass  keyboard  from  an 
approximately  32  foot  B natural,  to  16  foot  C. 
The  highest  was  for  the  mixture,  various  pipes 
of  different  but  related  pitches  sounding  to- 
gether when  a key  was  put  down,  without  any 
attempt  to  sort  them  into  various  registers.  In 
fact,  the  first  essay  in  this  direction  is  here 
seen,  in  the  speaking  pipes  in  the  front  of  the 
organ,  the  “ Principal,”  as  it  was  called, 
being  on  the  second  or  intermediate  keyboard 
apart  from  the  mixture,  and  on  the  third  or 
bass  manual  connected  with  the  large  deep 
bass  pipes  in  the  side  towers.  This  principal 
was  a four-foot  stop,  the  measure  of  an  Eng- 
lish principal  of  the  present  day,  and  it  is 
curious  that  this  old  German  tradition  has 
really  been  maintained  in  England  while  it  has 
not  in  Germany,  where  the  eight-foot  founda- 
tion register  is  now  the  principal.  We  call 
the  eight-foot  foundation  stops  diapasons — 
that  is  to  say  octaves  below  our  principal,  dia- 
pason being  the  Greek  equivalent  for  octave. 

I can  hardly  accept  the  explanation  which 
derives  this  name  from  an  organ-builder’s 
rule,  inasmuch  as  though  called  diapason, 
his  rule  would  serve  to  measure  any  pipe 
in  any  register.  I believe  the  deep  third  key- 
board pipes  were  originally  used  for  drones, 
and  to  keep  such  notes  continuously  sounding 
was  how  pedals  first  came  into  use.  We  call 
a drone  now  a pedal  point,  and  composers  use 
it,  especially  for  the  tonic  or  dominant,  with 
great  effect.  The  Halberstadt  pedals  were  for 
bass  notes  to  the  mixture,  and  were  mixture 
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notes  themselves,  although  without  the  highest 
rows  of  pipes.  We  may  consider  the  pipes  in 
the  side  towers  were  also  upon  the  pedals, 
but  as  to  this  the  text  is  not  clear.  If  the 
usually  received  statement,  that  pedals 
were  invented  by  Bernhard,  organist  to  the 
Doge  of  Venice,  in  A.D.  1470,  then  the  Halber- 
stadt  pedals  were  no  older  than  the  renova- 
tion ; but,  I think,  we  may  safely  follow  the 
suggestion  of  Prsetorius  that  pedals  had 
been  long  in  use  in  Germany,  and  were  only 
introduced  by  Bernhard  at  that  date  into  Italy. 
They  were  not  generally  adopted  in  other  parts 
of  Italy,  or  in  England  either,  until  the  present 
century.  The  compass  of  the  Halberstadt 
pedals  was  only  an  octave  : B natural,  C,  C 
sharp,  D,  D sharp,  E,  F,  F sharp,  G,  G sharp, 
A,  and  B flat.  We  learn  from  Schlick  that  B 
flat  had  been  the  highest  pedal  key,  and  some 
inconvenience  had  been  caused  to  organists  by 
changing  this  note  to  B natural. 

Now,  the  Halberstadt  keys  were  very  wide  : 
on  the  two  upper  keyboards,  four  inches  from 
centre  to  centre  of  each  key,  with  chromatic 
keys  two  inches  wide,  placed  two  and  a half 
inches  above  the  diatonic.  The  keys  of  the 
two  discant  manuals  were  rounded,  but  in  the 
bass  keyboard  they  were  square.  I am  indebted 
to  Dr.  Hopkins  for  these  measurements,  which 
are  given  in  his  valuable  article  upon  the 
organ  in  Sir  George  Grove’s  dictionary,  and, 
I presume,  are  founded  upon  Praetorius’s 
text  and  drawings.  There  could  be,  with  this 
keyboard,  no  question  of  stretching  an  octave 
with  the  extended  hand,  or  even  more  than  a 
major  third,  and,  what  we  call  fingering,  was 
entirely  out  of  the  question.  The  organist 
used  the  side  of  his  clenched  hand  to  depress 
the  keys. 

I will  now  briefly  show,  from  Prsetorius,  the 
gradual  upward  extension  of  compass  ; but, 
for  a long  while,  the  B natural  in  the  bass  clef 
remained  the  starting  note,  according,  as  I have 
said,  to  the  old  Greek  scale.  It  would  appear 
that  the  pitch  of  the  renovated  Halberstadt 
organ  was  about  a tone  above  our  medium 
pitch  of  C,  528  double  vibrations  a second  ; 
but  the  pre-Reformation  B natural  was  a fourth 
higher  than  this  Halberstadt  pitch,  as  was  the 
case  in  the  old  Magdeburg  organ,  which  was 
still  remaining  in  Praetorius’s  time.  We  have 
seen  that  the  Halberstadt  organ  had  no  higher 
key  than  the  old  Greek  A in  the  treble  clef. 
Praetorius  describes  the  keyboard  of  the  church 
organ  ot  St.  Egidius,  at  Brunswick,  the  date  of 
which  was  A.i>.  1456,  as  permitting  the  stretch 
of  a fifth,  instead  of  a major  third,  as  at  Halber- 


stadl.  He  gives  a drawing,  but,  unfortunately, 
not  the  compass  of  the  Brunswick  keyboard  ; 
but  he  does  of  another  organ  of  the  same 
period,  that  of  St.  Salvator,  at  Vienna.  In 
this  the  manual  compass  extended  to  C in  the 
treble  clef ; the  pedals  as  at  Halberstadt. 
An  undated  organ  at  Minden,  with  keys 
2\  inches  wide,  according  to  Prsetorius’s  own 
measurement,  had  the  same  compass,  pedal 
and  manual,  as  this  Venetian  organ.  The 
next  quoted  by  him  was  the  organ  of  St.  Sebald , 
at  Nuremberg.  Here  the  pedals  went  down  to 
the  lower  A of  the  bass  clef,  the  “ Greek  pros- 
lambanomenos,”  with  B flat  also  added,  but 
the  manual  kept  to  the  normal  B natural, 
ascending,  however  to  treble  clef  D.  Another 
by  the  same  builder,  Heinrich  Traxdorff,  was 
in  the  Church  of  our  Lady  at  Nuremberg, 
without  pedals,  and  only  ascending  in  the 
manual  to  the  Halberstadt  A,  but  he  introduced 
the  octave  register  in  the  St.  Sebald  organ, 
and  presumably  in  this,  in  addition  to  the 
already  separated  principal ; the  mixture  re- 
maining as  the  Hintersatz  or  Back  organ.  A 
further  extension  was  made  by  Krebs  and 
Mulner  in  the  organ  at  Mildenberg,  where  the 
manual  was  advanced  to  the  higher  F of  the 
treble  clef;  the  lowest  bass  key  still  remaining 
B natural  but  the  pedal  starting  from  A,  and 
from  thence  to  the  A above,  a chromatic 
octave.  We  are  now  nearing  the  period  of  a 
great  change  in  the  organ  keyboard,  when 
Conrad  Rotenbiirger  built,  about  A.D.  1475, 
the  great  organ  at  Bamberg,  with  similar 
compass,  but  to  change  it  eighteen  years  later, 
that  is  in  A.D.  1493,  to  the  “ long  measure  ” in 
the  bass,  for  the  pedals,  F,  G,  A,  B flat,  and 
then  from  B natural,  chromatically,  to  the 
B flat  above  the  bass  clef,  altogether  an  octave 
and  a fourth  ; and  for  the  manuals  from  the 
same  F below  the  bass  clef,  to  A above  the 
treble,  three  octaves  and  a third.  The  width 
of  the  keys  was  gradually  being  lessened  until, 
when  Cranz,  in  A.D.  1499,  built  the  great  organ 
of  St.  Blaise,  at  Brunswick,  the  octave  was 
only  the  width  of  nine  keys  of  Praetorius’s 
time,  when  the  octave  had  come  to  be  com- 
fortably grasped,  as  it  has  remained  ever  since, 
by  an  average  hand.  I ought  here  to  state 
the  compass  of  a modern  German  organ,  and 
will  take  that  of  the  great  organ  of  Ulm,  built 
by  Walcker  of  Ludwigsburg,  and  accounted 
one  of  the  finest  German  instruments.  The 
manual  keyboards,  three  in  number,  go  from 
C below  the  bass  clef  to  F above  the  treble, 
fifty-four  notes,  and  the  pedals  from  the  octave 
lower  C to  D in  the  bass  clef,  27  notes.  Large 
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organs  built  in  this  country  exceed  this  com- 
pass. Messrs.  Hill’s  Sydney  organ  has  five 
octaves,  from  C to  C,  on  all  five  manuals  sixty- 
one  notes,  and  pedals  from  C to  F,  thirty  notes. 

From  the  end  of  the  15th  century  the  drone 
bass  notes,  as  tonics  or  dominants  to  an  octave 
system,  appear  to  have  got  the  better  of  the 
scholastic  tetrachordal  idea  of  the  scale. 
Where  the  long  measure,  as  it  may  be  called, 
to  the  low  F was  not  carried  out  on  the  key- 
board, it  was,  in  fact,  as  far  as  possible  by  sub- 
stitution of  pipes.  The  B natural  key  served 
no  longer  for  that  note,  but  for  the  G below 
it ; the  C sharp  key  doing  duty  for  A ; and  the 
D sharp,  when  not  retained  for  E flat,  for  B 
natural ; but  as  this  was  hardly  a drone  note, 
E flat  was  often  preferred.  This  was  the 
short  measure  — for  300  years  the  well- 
known  “short  octave.”  In  Italy  the  short 
octave  has  remained  quite  up  to  the  present 
time,  but  generally  with  E for  the  apparently 
lowest  key,  which  really  sounds  C,  as  F sharp 
sounds  D and  G sharp  E ; neither  of  these 
chromatics  being  good  drone  notes.  Long 
drone  pipes  may  be  observed  in  pictures  in 
which  are  represented  the  old  portatifs,  or 
processional  organs,  as  in  the  Orcagna  altar, 
piece  and  the  Spanish  14th  century  miniature 
I have  mentioned.  I can  give  many  exam- 
ples. And,  in  the  Cecilia  panel  by  the 
Van  Eycks,  painted  for  the  Church  of  St. 
Bavon,  Ghent,  but  now  at  Berlin,  a positive 
or  small  chapel  organ  is  painted  in  the  most 
realistic  manner,  and  the  lowest  note,  D,  has 
a special  key  situated  below  the  keyboard  at 
the  left-hand  side,  while  above  this  key  there 
is  a latch,  the  only  possible  use  for  which 
could  have  been  to  fix  a drone.  Perhaps  the 
deep  drones  came  later  into  large  church 
organs  on  account  of  the  greater  cost  of  the 
deep  bass  pipes. 

It  will  now  be  interesting  to  trace  the  general 
history  of  the  organ  up  to  that  epoch  when  it 
may  be  regarded  as  a complete  instrument. 
We  learn  from  Prsetorius  that  the  back  organ, 
or  huge  mixture,  as  I have  said,  of  many  pipes 
to  a key,  was  about  the  time  of  Luther’s 
Reformation  and  translation  of  the  Bible, 
dissected  by  the  contrivance  of  separating 
rows  of  pipes  of  different  degrees  of  pitch,  as 
16-foot,  8-foot,  6-foot,  4-foot,  and  so  on,  into 
registers  by  means  of  slides  acted  upon  by 
drawstops.  About  this  time,  also,  pipes  which 
had  all  previously  been  open  from  the  mouth- 
piece to  the  upper  end,  were  supplemented  by 
certain  registers  of  covered  or  stopped  pipes 
closed  at  the  upper  end,  thereby  introducing 


the  contrast  of  a quieter  and  less  penetrating 
tone-quality,  These  stopped  pipes  were  an 
octave  lower  in  pitch  than  open  pipes  of  the 
same  length,  from  an  acoustical  reason 
that  a node  is  formed  at  the  closed  end 
of  the  pipe,  and  thus  the  wave  length 
becomes  equivalent  to  twice  the  wave  length 
of  an  open  pipe  corresponding  in  length.  An 
important  structural  change,  such  as  the  for- 
mation of  independent  registers,  was  soon 
taken  advantage  of  for  introducing  contrasts  of 
various  tone-qualities.  Improved  methods  of 
wind  supply,  and,  as  has  been  explained,  an 
extended  manual  compass  with  narrower  keys 
admitting  of  an  octave  being  grasped,  an 
extended  pedal  compass,  and  lastly,  the  in- 
vention of  reed-stops,  which  Prsetorius  places 
about  A.D.  1530,  made  the  16th  century  organ 
complete  in  all  essentials ; but  to  be  improved 
upon,  added  to,  and  transformed,  until,  in  the 
present  day,  it  has  become  a triumph  of  tone, 
colour,  and  effective  combination,  and  of 
mechanical  skill,  assisted  by  pneumatics  and 
electricity. 

The  sketch  of  a complete  organ  is  as  follows  : 
A wind  - supply,  pumped  by  hand  labour, 
hydraulic  power,  or  gas,  the  air  being  com- 
pressed, as  well  as  collected,  from  the  bellows, 
is  conveyed  to  the  wind  chests,  where  it 
remains  until  liberated  for  use  by  the  player. 
The  top  of  the  wind  chest,  up®n  which  the 
pipes  stand,  is  called  a sound-board,  but  has 
nothing  to  do  with  resonance  ; and  the  pallets, 
or  valves  of  the  channels  of  air  which  lead  to 
the  pipes,  are  closed  until  acted  upon  by  the 
key  mechanism,  which  is  under  the  control  of 
the  player.  The  action  of  a key  with  the  old 
tracker  movement  is  very  simple  : when  the 
player  puts  one  down,  the  other  end  of  the 
balanced  lever  raises  a sticker,  which  acts 
upon  mechanism  governing  what  is  technically 
and  expressively  called  a “pull  down”  attached 
to  the  pallet.  Formerly,  the  weight  of  a touch, 
and  consequent  amount  of  force  required  from 
the  player,  was  in  direct  proportion  to  the 
increase  of  weight  from  the  accumulation  of 
tracker  movements  ; but  by  contrivances  to 
equalise  wind  pressure,  and  particularly  by  the 
pneumatic  lever,  the  invention  of  the  late  Mr. 
Barker,  who  also  invented  an  electric  action, 
the  touch  of  the  organ  may  be  as  light,  with 
any  number  of  stops  drawn,  as  that  of  a piano 
or  harmonium.  The  pneumatic  lever  is  a 
small-power  bellows  attached  to  each  key,  and 
supplied  with  high-pressure  wind  by  the  key 
being  put  down.  The  service  of  this  invaluable 
lever  is  auxiliary  to  the  finger  in  raising  the 
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action.  The  pipes  are  of  metal  or  wood,  those 
of  metal  being  a mixture  of  tin  and  lead,  and 
are  either  flue-pipes  with  mouth-pieces,  or  reed- 
pipes,  in  which  is  enclosed  a vibrating  tongue 
of  metal.  Flue-pipes  may  be,  as  already 
mentioned,  open  or  stopped  at  the  upper  end. 
Their  length  and  size  varies  with  the  pitch  of 
the  note ; and  their  scale  and  form  of  air 
column  varies  according  to  the  quality  of  tone 
required.  The  air,  entering  a metal  flue-pipe 
from  a wind-chest,  is  arrested  by  a flat  piece 
of  metal,  called  the  “languid,”  and,  being 
diverted  by  it  in  its  direction,  is  forced 
through  the  mouth  between  an  under  and 
an  upper  lip,  the  latter  being  a fine 
bevelled  and  indented  edge,  against  which 
the  wind,  thus  directed,  breaks  into  a state 
wherein,  according  to  Mr.  Hermann  Smith’s 
theory,  suction  alternates  with  compression,  and 
that  portion  which  goes  into  the  pipe  sets  up 
isochronous  vibrations,  that,  agreeing  with  the 
period  of  vibration  of  the  pipe,  make  the  note, 
and  last  as  long  as  the  pallet  remains  open. 
In  a wooden  pipe  the  air  is  divided  by  a wooden 
block,  performing  the  same  office  as  the  metal 
‘ ‘ languid.  ’ ’ This  is  the  same  in  principle  as  the 
flute  player’s  embouchure.  His  breath  passes 
from  the  throat,  through  the  mouth  and  lips, 
against  a sharp  edge,  giving  access  to  the  air 
contained  in  the  flute.  The  effective  length  of 
an  open  pipe  is  measured  from  the  languid  to 
the  upper  end  of  the  pipe,  and  in  a stopped  pipe 
from  the  block  to  the  stopper  and  back  again. 
In  the  reed  pipe  the  foot  is  a metal  case  called 
a boot.  In  the  boot  is  a round  piece  of  metal 
also  called  a block,  pierced  in  two  places,  the 
larger  of  which  contains  the  reed,  and  the 
smaller  the  tuning  wire  which  regulates  the 
length  of  the  tongue  or  reed  so  as  to  give  the 
true  note.  The  complete  reed  is  a brass  tube, 
in  which  there  is  a narrow  opening,  covered 
by  a tongue  of  the  same  metal,  the  lower  end 
of  which  is  free  to  vibrate.  Air  when  admitted 
to  the  tube  forces  the  tongue  away  from  the 
orifice,  to  which  it  returns  by  its  own  elasticity, 
and  the  puffs  of  air  thus  ejected,  establish  the 
note,  their  rapidity  determining  its  pitch.  The 
length  and  shape  of  the  tube  affect  the  tone 
quality.  As  the  tongue  when  at  rest  covers 
the  opening,  unlike  that  of  the  harmonium 
which  is  free  of  such  contact,  it  is  known  as  a 
beating  or  striking  reed.  By  the  operation  of 
slides  which  exclude  or  admit  air  to  whole  rows 
of  pipes,  are  formed  the  registers  or  varieties 
of  pitch,  power,  and  tone-quality,  governed  by 
the  draw  stops.  Each  of  these  is  really  a 
separate  instrument,  but  bands  of  them,  so  to 


speak,  which  have  certain  affinities,  are 
grouped  into  departments,  under  control  of 
separate  keyboards,  called  the  great,  choir, 
swell,  solo,  and  pedal  organs.  Not  all  neces- 
sarily in  one  instrument,  especially  the  solo. 
Mechanical  couplers  and  composition  pedals, 
the  latter  the  invention  of  the  late  Mr.  Bishop, 
assist  the  player  in  his  combinations.  In  adapt- 
ing the  pneumatic  principle  to  these  me- 
chanical arrangements  Mr.  Henry  Willis  has 
done  very  much  to  facilitate  performance  upon 
large  organs.  The  great  organ  has  the  typical 
pipes  of  the  organ,  the  diapasons,  and  in 
England,  before  pedal  organs  were  intro  • 
duced,  which  was  not  as  already  said  effect- 
ively done  until  the  beginning  of  the  present 
century,  were  upon  a light  wind  and  of  a fine 
mellow  quality.  The  different  balance  of  power 
in  the  modern  organ  has  unfortunately  yet  un- 
avoidably done  away  with  this  musical  excel- 
lence. As  well  as  these  foundation  stops  there 
are  gathered  upon  the  great  organ,  all  those 
stops,  flue  and  reed,  that  are  most  brilliant, 
as  well  as  the  mixtures.  And  also  the  reed 
trumpets  and  clarion,  of  16,  8,  and  4-foot 
stops,  which  have  great  richness  and  power. 
The  choir  organ  contains  stops  of  lighter 
character,  and  carries  with  it  the  idea  of 
accompaniment,  as  the  name  implies.  The 
swell  organ  has  grown  into  very  great  im- 
portance on  account  of  the  expression  gained 
by  its  being  in  a box  with  Venetian  shutters, 
which,  when  closed,  materially  reduce  the 
tone,  and  as  they  open,  produce  an  effective 
crescendo.  The  swell  organ  is  entirely  of 
English  origin,  and  the  expedient  of  louvres 
or  Venetian  shutters,  in  use  for  the  last 
hundred  years,  is  an  adaptation  of  the  harpsi- 
chord Venetian  swell,  invented  in  1769  by 
Burkhard  Tschudi,  the  founder  of  the  house  of 
Broadwood.  It  is  now  well  known  in  France, 
and  is  there  called  Recit.  It  is  less  known  in 
Germany. 

The  chief  advocate  for  the  extended  intro- 
duction of  the  swell-box  in  this  country  is  Mr. 
G.  A.  Audsley,  who  has  not  only  urged  it  on 
logical  grounds  in  his  treatise  on  “ Concert, 
Church,  and  Chamber  Organs,”  published  in 
the  columns  of  the  English  Mechanic , 
(1886-8),  and  his  recent  lectures  on  the 
“Swell  in  the  Organ,”  but  has  practically 
proved  the  great  advantages  to  be  secured  by 
the  multiplication  of  expressive  departments 
in  the  organ . About  twenty-five  years  ago  he 
schemed  and  constructed  his  own  chamber 
organ,  which  was  when  finished,  and  still  re- 
mains, for  its  size,  the  most  flexible  and  ex- 
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pressive  pipe  organ  existing.  This  can  easily 
be  understood  when  it  is  known  that  out  of 
its  nineteen  speaking  stops  fifteen  are  ren- 
dered expressive  by  being  inclosed  in  swell- 
boxes.  The  two  expressive  divisions  of  the 
great  organ,  on  the  lower  clavier,  are  enclosed 
in  two  independent  swell-boxes ; the  only  stop 
here  uninclosed  being  the  -principale  grande 
(open  diapason  8 feet).  The  upper  or  choir 
manual  being  entirely  expressive.  The  range 
of  expressive  effects  and  nna?ices  secured  by 
these  means  is  remarkable,  while  the  tone 
qualities  of  the  stop  remain  unaffected.  Mr. 
Audsley  now  advocates  inclosing  a portion  of 
the  pedal  organ  to  make  the  bass  also  expres- 
sive. Amongst  organ  builders  of  the  present 
time,  Mr.  Roosevelt,  of  New  York,  makes  the 
greatest  use  of  the  swell-box.  For  instance, 
in  his  organ  recently  erected  in  the  auditorium 
at  Chicago,  he  has,  out  of  its  eighty-six 
manual-speaking  stops,  rendered  seventy-nine 
expressive  by  inclosing  them  in  five  separate 
swell-boxes. 

The  solo  organ  is  quite  modern.  Its  intro- 
duction is  attributed  to  the  late  Cavaille-Coll 
in  France,  and  Mr.  Hill  in  this  country.  The 
intention  of  the  solo  organ  is  to  supply  certain 
effective  reed  stops  on  exceptionally  heavy 
wind.  The  pedal  organ  is  the  general  bass  to 
the  whole  instrument.  In  the  largest  instru- 
ments the  16-foot  diapason  and  other  stops 
are  doubled  by  32-foot  open  metal  and  reed 
stops,  and  Messrs.  Hill  and  Son,  in  their 
great  Sydney  organ,  have  actually  introduced 
a 64-foot  reed,  the  harmonics  of  which  blend 
in  the  general  effect.  To  complete  the  pedal 
organ,  softer  stops  are  now  required,  of  which 
Mr.  Casson  is  the  earnest  and  able  advocate. 
The  charm  of  a soft  bass,  in  these  days  of 
mechanical  progress  and  corresponding  stress 
of  life,  seems  to  be  everywhere  disregarded. 
I cannot  but  think  that  the  mechanical  pro- 
gress so  wonderfully  shown  in  the  modern 
organ  has  now  gone  beyond  the  intrinsic 
musical  value  of  the  instrument,  and  attention 
should  be  given  rather  to  the  improvement  of 
voicing  and  combining  allied  registers  in  suit- 
able families,  with  the  general  advancement  and 
proportioning  of  tone-quality,  so  as  to  secure 
a real  economy  of  the  various  departments. 
With  regard  to  the  extraordinary  inventions 
which  have  attached  pneumatic  and  electric 
aid  to  the  organ,  something  I think  may  still 
be  said  for  the  old  tracker  action,  which  does 
allow  a player  gifted  with  a fine  sense  of  touch 
some  personal  control,  through  the  pallet,  over 
the  tone  denied  to  him  when  these  natural 


forces  intervene.  I should  say  mechanical 
ingenuity  is  not  exhausted  for  ameliorating  any 
difficulties  presented  by  the  old  movement.  I 
admit  that  the  influence  of  personal  touch  on 
the  organ  is  a debateable  question  ; but  I am 
not  alone  in  upholding  its  possibility,  and  the 
occasional  revelation  of  such  a power  in  the 
player.  The  incompleteness  of  this  sketch  of 
the  organ  would,  I am  afraid,  appear  imper- 
tinent if  I could  not  refer  those  who  desire 
more  information  to  the  admirable  articles  by 
Dr.  Hopkins,  in  Sir  George  Grove’s  “ Dic- 
tionary of  Music  and  Musicians  by  R.  H. 
M.  Bosanquet,  in  the  “Encyclopaedia  Brit- 
tanica,”  and  one  in  Sir  John  Stainer’s  and  Dr. 
Barrett’s  “ Dictionary  of  Musical  Terms.’’ 

In  the  17th  century,  and  perhaps  the  16th, 
an  interesting  offshoot  of  the  organ  was  the 
regal,  a complete  reed  stop  taken  from  it  and 
used  as  a separate  instrument  for  accompani- 
ment in  convents  and  elsewhere.  These 
beating  reed  instruments  are  now  very  scarce. 
I believe  I possess  the  only  large  Regal  in 
this  country;  it  is  an  almost  portable  Vox 
Humana.  The  regal  might  have  been  re- 
garded as  the  prototype  of  the  harmonium, 
had  there  not  been  an  unbridged  gap  between 
the  discontinuance  of  the  regal,  which  became 
entirely  forgotten,  and  the  invention  of  the 
harmonium  and  its  congeners,  which  did  not 
happen  until  the  present  century  had  come  in. 
The  principle  of  the  harmonium  is  the  free 
reed,  the  opposite  to  the  beating  reed  of  the 
organ,  the  regal,  or  clarinet.  The.  tongue  does 
not  touch  the  frame  surrounding  it,  and  the 
action  of  the  air  in  the  harmonium  is  to  force 
it  away,  and  in  a now  favourite  variety  of  that 
instrument,  the  American  organ,  by  suction 
from,  the  opening,  to  which  it  returns  by  its 
own  elasticity,  thus  setting  up,  by  puffs  of  air, 
isochronous  vibrations.  The  inventor  of  the 
principle  of  the  harmonium  was  a Frenchman, 
Grenie,  who,  early  in  this  century,  contrived  a 
free-reed  keyboard  instrument,  and  called  it 
orgue  exfiressif The  invention  was  com- 
pleted in  1840  by  the  late  M.  Debain,  who 
introduced  air  channels,  to  control  tone- 
quality,  and  gave  his  instrument  the  name  of 
harmonium.  It  had  an  air  reservoir,  to  ensure 
a uniform  wind  pressure.  M.  Alexandre,  also 
of  Paris,  gave  the  player  the  discretion  of  doing 
without  this  reservoir,  by  letting  the  wind 
supply  act,  by  means  of  an  expression  stop, 
directly  upon  the  reeds,  thereby  giving  the 
harmonium  a power  of  expression  it  had  not 
before.  The  harmoniums  of  Mustel,  of  Paris, 
are  the  most  expensive  and  the  most  admired. 


770 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[ August  14,  1891. 


The  American  organ,  which  acts  by  wind 
exhaustion,  is  said  to  have  emanated  from 
Alexandre’s,  but  was  first  made  popular  in 
America.  The  tone  is  softer,  and  of  less 
characteristic  tone-quality  than  that  of  the 
harmonium,  and  the  expression  stop  is 
wanting. 

Mr.  Casson  informs  me  that,  by  a pressure- 
regulating screw  of  his  invention,  he  can  give 
the  harmonium  and  American  organ,  an  almost 
indefinite  gradation  of  power,  from  pianissimo 
to  fortissimo ; and  that  the  valve  is  so  sensi- 
tive, that  a slight  trembling  of  the  finger  on  a 
key  will  produce  a vibrato.  If  this  is  carried 
out,  the  harmonium  will  be  much  increased 
in  importance  as  an  artistic  instrument.  In 
another  direction,  that  of  purity  of  intona- 
tion, an  harmonium  has  been  invented  by  a 
Japanese  amateur,  Mr.  Shohe  Tanaka,  called 
by  him,  from  a suggestion  of  Dr.  Hans  von 
Billow,  “ Enharmonium,”  which,  by  dividing 
the  octave  into  twenty  keys,  increased  by  a 
simple  mechanical  contrivance  giving  enhar- 
monic changes,  governed  by  a knee  lever  to 
twenty-six  notes,  obtains  with  certain  scarcely 
perceptible  limitations,  absolute  purity  of  in- 
tervals and  chords ; and  by  a transposing 
movement,  effective  throughout  the  range  of 
the  whole  chromatic  octave,  all  keys  with 
their  modulations  are  played  in  the  C major 
or  A minor  position.  The  value  of  this  in- 
strument, the  fingering  of  which,  owing  to 
the  transposition,  is  not  difficult,  for  choral 
accompaniment,  is  evident.  The  instrument 
has  really  thirty-six  distinct  vibrations  in  each 
octave,  of  which  only  twenty-six  are  utilised  in 
any  one  position  of  the  transposed  keyboard. 

Before  proceeding  to  the  last  instrument  of 
which  I have  to  treat,  the  pianoforte,  it  will  be 
interesting  to  go  back  to  its  precursors,  the 
clavichord,  spinet,  or  virginal,  and  harpsi- 
chord. The  use  that  has  been  made  of  all 
these  instruments,  andtheir  common  possession 
of  strings,  resonance  - boards,  and  keyboards 
makes  the  clavier  instruments  a group  apart, 
but  of  the  highest  importance  to  the  historical 
development  of  music.  The  original  member 
of  this  group  was  probably  the  clavichord,  but 
it  is  an  inference  only,  from  the  simplicity  of 
its  construction  and  the  certainty  that  it  was 
based  upon  the  mediaeval  monochord.  The 
invention  is  nowhere  recorded.  The  earliest 
reference  that  has  been  met  with  to  a clavier 
instrument  has  recently  been  discovered  by 
Mr.  Edmond  Vander  Straeten,  a well-known 
Belgian  musical  archaeologist.  It  is  to  be 
found  in  the  seventh  volume  of  his  great  work, 


“La  Musique  aux  Pays-Bas.’’  It  appears 
that,  in  A.D.  1387,  King  John  of  Aragon  re- 
quested his  brother-in-law,  Philip  the  Hardy, 
to  procure  for  him  a musical  instrument  which 
he  calls  “ exaquir;  ’’  and  in  repeating  this  re- 
quest the  following  year,  he  describes  it  as 
“resembling  an  organ,  but  mounted  with 
strings.’’  He  also  asks  for  a player  able  to 
touch  both  organ  and  “ exaquir.’’  There  has 
been  a musical  instrument  mentioned  in  15th 
century  French  poetry  long  waiting  for  identi- 
fication— the  “ echiquier.’’  There  can  be 
but  little  doubt,  according  to  Spanish  and 
French  phonology,  of  the  identity  of  these 
names.  Curiously  enough  there  is  a German 
form,  “ schachtbret,’’  in  some  old  rules  of 
the  Minnesingers,  bearing  date  A.D.  1404. 
Whether  this  organ  with  strings  was  a 
virginal  or  clavichord  we  cannot  say,  but  the 
name  “echiquier’’ — “chequers” — may  have 
come  from  an  alternated  colour  of  the  keys,  or 
perhaps  from  a pattern  upon  the  case  of  the 
instrument,  as  is  seen  on  some  old  portatifs. 
Both  clavichord  and  spinet  or  virginal  were 
known  in  the  15th  century,  and  the  latter 
had  certainly,  and  the  clavichord  presumably, 
attained  a useful  degree  of  completeness. 
There  is  no  clavichord  so  old  known  to  exist, 
but  an  Italian  trapeze  spinet-shaped  one  was 
shown  in  the  Paris  Exhibition  of  1889,  dated 
A.D,  1547.  This  is  the  earliest  I know  of.  The 
clavichord  came  from  the  monochord  by  ad- 
justing a keyboard  to  a set  of  monochord 
strings,  that  is  to  say,  strings  of  the  same 
length  and  pitch,  like  an  zEolian  harp  is 
made,  and  stopping  them  by  little  brass  up- 
rights, a little  widened  at  the  top  where  they 
came  in  contact  with  the  strings,  these 
stoppers — which  not  only  excited  the  sound 
but  acted  as  bridges — being  called  tangents. 
There  was  only  one  wooden  bridge,  that  on 
the  narrow  sound-board ; a strip  of  cloth  inter- 
woven among  the  strings  prevented  any  jarring 
on  the  further  side  of  the  tangents,  and  also 
damped  the  strings  all  along,  when  the  tan- 
gents by  the  return  of  the  keys  quitted  them. 
The  strings  were  early  attached  in  pairs, 
similar  to  the  lute  and  other  stringed  instru- 
ments. By  making  the  keys  twisted,  two, 
three,  or  even  four  tangents  were  made  to  act 
on  one  pair  of  strings.  At  the  beginning  of 
the  1 8th  century  the  clavichord  got  its  full 
number  of  strings,  each  pair  having  its  own 
tangent,  and  this  was  the  clavichord  of  Bach, 
a gentle  instrument  which  best  renders  the 
tender  sentiment  with  which  much  of  his 
1 keyboard  music  is  charged. 
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The  spinet  was  the  application  of  the  key- 
board to  the  mediaeval  psaltery,  a form  of 
dulcimer  but  with  plectra,  not  hammers.  The 
oldest  known  spinet  is  dated  A.D.  1490,  and 
was  shown  in  1888  at  the  Bologna  Exhibition. 
Existing  records  show  how  much  this  instru- 
ment came  into  favour  about  that  epoch. 
When,  in  1509,  the  Chevalier  Bayard,  the 
famous  knight  without  fear  or  reproach,  was 
severely  wounded  at  the  siege  of  Brescia,  he 
was  carried  to  the  house  of  a nobleman  whose 
wife  and  daughter  nursed  him  and  entertained 
him  during  his  convalescence  by  playing  to 
him  upon  the  lute  and  cspinette , as  the  French 
call  the  spinet.  The  upright  spinet  was  called 
“ clavicytherium.”  Iam  of  opinion  that  the 
beautiful  upright  spinet  Mr.  Donaldson  owns, 
obtained  from  the  Correr  collection,  and 
shown  in  the  Loan  Collection  of  1885,  although 
undated,  may  be  as  old  as  the  1490  spinet  of 
Count  Manzoni.  There  is  an  exact  drawing 
of  it  by  Mr.  William  Gibb,  in  my  “ Musical 
Instruments,  Historic,  Rare  and  Unique”  (A. 
andC.  Black,  1888).  The  spinet  had  one  string 
only  to  each  note,  and  the  sound  was  excited 
by  a little  point  of  quill  projecting  at  a right 
angle  from  a wooden  upright  placed  upon  the 
end  of  the  key  and  called  a Jack.  This  also 
bore  a little  cloth  damper.  According  to 
Scaliger  the  quilled  plectra  were  introduced  in 
his  boyhood.  He  was  born  A.D.  1484.  Buff 
leather  was  introduced  in  later  years  but  never 
superseded  the  use  of  crow  quills.  Perhaps 
brass  wire  preceded  the  quill  points,  as  Mr. 
Donaldson’s  upright  spinet  certainly  had  such 
plectra.  After  the  16th  century  the  musical 
value  of  the  spinet  hardly  increased,  but  it 
gained  somewhat  in  power,  and  was  a brilliant 
instrument  compared  with  the  clavichord.  Ex- 
tended lengthways  into  the  grand  piano  shape, 
and  with  two,  three,  and  sometimes  four  strings 
to  a note,  generally  with  one  string  an  octave 
higher  in  pitch,  more  rarely  one  an  octave 
lower  or  bourdon,  the  spinet  thus  multiplied 
early  became  the  more  powerful  and  important 
harpsichord.  Double  keyboards  and  stops  for 
registers  showed  its  affinity,  at  least  in  idea, 
to  the  organ.  The  harpsichord  certainly  ex- 
isted in  the  16th  century  ; there  is  one  in  South 
Kensington  Museum,  dated  A.D.  1521  ; it  died 
out  with  the  spinet  and  clavichord  in  the 
last  quarter  of  the  18th,  unable  to  maintain 
the  struggle  for  existence  against  the  piano. 
Perhaps  the  last  harpsichord  was  one  bear- 
ing dementi’s  name,  dated  1802,  which 
was  also  shown  at  the  Bologna  Exhibi- 
tion. Beethoven’s  “Moonlight”  sonata  was 


published  in  1802  for  harpsichord  or  piano- 
forte, and  there  is  record  that  Himmel  played 
upon  a harpsichord  in  public,  at  Berlin,  as 
late  as  1805.  All  the  keyboard  stringed  in- 
struments, whatever  the  size  and  however  the 
sound  may  be  produced,  have  certain  structural 
peculiarities  in  common,  and  especially  the 
apparatus  for  resonance,  the  barred  sound- 
board, of  cypress  in  the  old  Italian  spinets,  of 
spruce  in  the  modern  piano  ; all  come  under 
the  same  acoustic  generalisation  of  resonance 
as  Strad  fiddles,  Bologna  lutes,  or  Andalusian 
guitars. 

The  pianoforte  was  invented  by  Cristofori, 
of  Padua,  in  the  first  years  of  the  18th  century, 
to  satisfy  the  desire  for  a stringed  clavier  that 
should  combine  the  expressiveness  of  the  clavi- 
chord with  the  effectiveness  of  the  harpsichord ; 
it  was,  at  first,  a sufficiently  facile  instrument, 
and  contained  those  principles  of  resonance — 
resistance  to  strain  and  suppleness  of  key 
action  that  still  characterises  it.  Cristofori 
solved  three  important  problems,  the  first  of 
which  was  to  counteract  the  strain  of  thicker 
strings  necessary  to  withstand  the  impact  of 
hammers.  The  second,  allied  to  the  first,  was 
to  compensate  for  the  weakness  caused  by  the 
opening  between  the  tuning-pin  block — techni- 
cally, “ wrest-plank  ” — and  the  sound-board, 
imperative  for  the  hammers  to  rise  to  the  strings. 
The  third  was  the  mechanical  control  of  the 
rebound  of  the  hammer  from  the  strings— 
technically,  “ escapement  ” — so  that  the  ham- 
mer should  not  block  against  the  strings  and 
prevent  vibration.  All  this  he  did,  and  more,  for 
he  invented  the  check,  or  moveable  rest  for  the 
hammer-tail,  the  simplest  expedient  to  pre- 
serve the  position  of  the  hammer  for  a repeated 
blow — technically,  “repetition.”  I am  glad  to 
be  able  to  show  models  of  Cristofori’s  actions, 
one  made  from  the  diagram  in  Scipione 
Maffei’s  account,  published  in  the  Giornale 
dei  Letter at /,  A.D.  1709  ; the  other,  a remark- 
able piece  of  mechanism  showing  the  check 
as  well  as  the  ingenious  escapement,  from 
grand  pianos  actually  existing,  dated  1720  and 
1726.  The  much-talked-of  pianos  by  Silber- 
mann,  acquired  by  Frederick  the  Great,  and 
still  at  Potsdam,  have  Cristofori’s  action. 
Now  if  we  raise  the  lid  and  look  inside  a 
modern  grand  piano,  we  shall  see  first  the 
strings,  three  in  number  for  each  note,  of  cast 
steel  wire— perhaps  the  strongest  tensile  mate- 
rial in  the  world— with  length  and  diameter 
increasing  from  the  treble  to  the  bass,  and 
single  bass  strings  for  the  lowest  notes,  over- 
spun with  fine  copper  or  white  metal  wire  to 
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add  to  their  weight,  to  make  up  for  the  strings 
in  that  part  of  the  scale  being  theoretically  too 
short.  It  may  surprise  some  here  to  know  that 
each  of  those  three  string  notes,  when  up  to  the 
pitch  of  a London  orchestra,  has,  in  Broad- 
wood’s  concert  grand  pianos,  an  average 
drawing  power  or  tension  of  approximately 
500  lbs.,  so  that  the  notes  have  a strain, 
and  that  always  when  at  that  pitch,  of  nearly 
twenty  tons.  This  large  aggregate  is  exceeded 
by  some  foreign  makers.  To  withstand  this 
enormous  strain,  the  strings  are  held  at  one 
end  by  coils  round  the  tuning  pins,  which  are 
driven  into  a strong  structure  of  beech  and 
wainscoat,  called  the  wrest- plank  ; and  at  the 
other  end  are  hitched  upon  smaller  pins  fixed 
into  an  iron  or  steel  plate  which  is  carried 
round  the  bent  side  to  the  end  of  the  case. 
Their  bearing  points  are  upon  the  bridge  at- 
tached to  the  soundboard,  and  the  brass 
agraffes  which  collectively  form  the  wrest- 
plank  bridge.  Bars  of  metal  cross  from  the 
wrest-plank  to  the  string-plate,  and  are  so  ad- 
justed and  fixed  that  the  instrument  proper  is 
in  an  immovable  iron  frame.  American  and 
German  makers  have  a single  casting.  Be- 
neath the  strings  from  where  the  hammers  rise, 
to  the  bent  side,  back,  and  end  of  the  case,  is 
the  soundboard  of  spruce  fir,  barred  beneath 
with  batons,  usually  of  the  same  wood,  tech- 
nically “belly-bars,”  which  strengthen  the 
belly,  and  by  increasing  its  elasticity,  extend 
its  power  to  form  nodes  or  centres  of  vibration, 
and  thus  respond  more  promptly  and  effectively 
to  the  vibrations  which  are  passed  to  it  from 
the  strings,  when  set  in  movement,  through 
the  hardwood  belly  bridge.  A good  sound- 
board reproduces  all  figures  of  vibration,  how- 
ever complex,  exactly,  and  as  freely  as  they  are 
brought  to  the  ear  through  atmospheric  air, 
and  reinforces  them  so  that  the  almost  in- 
audible sound  of  the  wires  becomes  the  satis- 
factory fulness  of  tone  we  hear  when  a good 
piano  is  played.  All  pianos,  upon  whatever 
system  they  are  made,  have  the  features  I have 
just  described  in  common,  also  a wooden  sub- 
structure of  heavy  beams,  which  keeps  the 
case  intact  and  rigid;  but  there  are  differences 
of  application  which  are  the  choice  of  the 
makers,  and  are  sometimes  of  their  invention. 
In  Broadwood’s  concert  grand,  one  diagonal 
bar  bears  the  greater  part  of  the  strain,  its 
angle  to  the  string  plate  being  disposed 
with  that  object,  while  Steinway’ s,  and 
nearly  all  foreign  grand  pianos,  have  more 
bars,  and  the  bass  strings  crossing  the 
long  steel  strings,  with  the  wider  scale 


and  expanse  of  soundboard  permitted  by  j 
that  disposition.  For  me,  the  tone  of  an  over- 
strung bass  is  unduly  powerful,  and  is  open  to 
the  same  objection  I have  touched  upon  in 
large  organs  that  soft,  pure,  basses  are  not  ; 
attainable.  We  have  reached  an  aggregate  1 
of  power  in  the  grand  piano  that  almost 
silences  the  stringed  quartet,  and  even  com- 
petes with  the  full  orchestra.  What  we  want 
is  a pianoforte  tone  that  gives  us  all  the  power 
and  all  the  charm  of  varying  nuance  we  can  j 
desire,  with  a tone-quality  as  specialised  in 
character  as  the  harpsichord  tone  was,  that 
shall  have  the  brightness  and  energy  of  vibra- 
tion of  the  trumpet,  without  the  blare. 

I must  pass  by  the  advisability  of  iron  frames 
in  a single  casting,  for  which  the  great  conve- 
nience and  popularity  places  my  own  want  of 
faith  at  some  disadvantage,  to  make  some 
reference  to  the  not  less  important  question  of 
the  mechanism  or  action.  The  hammers 
attack  the  strings  with  an  almost  incredible 
variety  of  velocities,  according  to  the  player’s 
scale  of  force.  It  is  wider  and  more  various 
in  the  English  action,  and  is,  therefore,  more 
open  to  the  characteristic  individual  feeling 
for  tone ; while  Erard’s  action,  which,  in 
principle,  is  generally  adopted  abroad,  is  con- 
sidered more  facile  for  the  pianist’s  technique. 

The  domestic  upright  piano  is  now  restricted 
to  the  various  modifications  invented  with  the 
instrument  about  1800,  by  Isaac  Hawkins, 
and  improved  some  sixty  years  since  by  Robert 
Wornum,  the  general  merits  of  which  have 
caused  it  to  be,  in  these  latter  days,  employed 
in  every  piano-making  country. 

The  structure  of  smaller  pianos  is,  in 
principle,  the  same  as  the  concert  grand.  I 
have,  in  this  lecture,  preferred  to  deal  with  the 
general  principles  of  piano  construction,  rather 
than  to  touch  upon  debateable  points,  which 
would  take  long  to  discuss,  and  could  hardly 
be  settled,  inasmuch  as  piano  making,  like  all 
other  musical  instrument  making,  is  an  art, 
and  cannot  be  brought  down  to  the  level  of 
mere  mechanical  manufacture.  I think  those 
who  play  the  piano  should  have  some  acquaint- 
ance with  those  general  principles,  including 
that  of  sympathetic  vibration,  which  the  player 
controls  with  the  pedals,  a natural  iEolian 
charm  and  prerogative  of  the  instrument, 
divined  by  Beethoven,  but  the  true  use  of 
which  we  owe  to  Chopin.  I believe,  if  con- 
sideration were  given  to  those  principles  more 
than  it  is,  the  unreasonable  demands  some 
players  make  upon  this  singularly  responsive 
instrument  might  be  reduced,  and  to  the  advan- 
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tageof  the  cultivation  of  a feeling  for  tone  which 
is  incumbent  upon  wind  and  other  stringed  in- 
instrument players,  but  is  too  frequently  dis- 
regarded by  those  who  play  the  piano. 

I ought  to  refer  the  inquirer  for  further  infor- 
mation about  the  construction  of  the  piano  to 
my  paper  upon  it,  read  before  the  Society  of 
Arts  March  7th,  1883.  It  was  published  in  the 
Journal  of  March  9th  and  (Appendix)  Septem- 
ber 2 1 st  of  the  same  year.  For  this  paper  I 
received  one  of  the  Society’s  Silver  Medals. 

I have  now  an  agreeable  duty  to  perform  in 
thanking  Mr.  Herbert  Bowman,  for  the  loan  of 
his  beautiful  clavichord  ; Messrs.  John  Broad- 
wood  and  Sons,  for  the  loan  of  the  harpsi- 
chord, and  spinet,  and  the  wrest-plank,  belly, 
and  model  of  action  of  a concert  grand  piano  ; 
Messrs.  S.  and  P.  Erard,  for  the  loan  of  a 
model  of  their  grand  piano  action ; and 
Messrs.  W.  Hill  and  Son,  for  contributing  a 
variety  of  interesting  organ  pipes,  which  show 
how  different  tone-qualities  are  produced. 
Illustrations  of  the  organ,  harmonium,  and 
piano,  are  on  this  occasion  scarcely  neces- 
sary, but  as  few  here  can  be  familiar  with 
either  the  clavichord  or  harpsichord — particu- 
larly the  former — I will  conclude  by  a perform- 
ance on  these  instruments.  I will  play  Bach’s 
“ Fantasia  Cromatica  ” upon  the  clavichord. 
It  was  composed  for  this  instrument,  and  may 
be  said  to  rest  upon  the  chromatic  scale 
and  its  characteristic  chords,  the  diminished 
seventh  and  ninth,  resulting  from  equal 
temperament,  and  intolerable  in  the  mean- 
tone.  As  this  instrument  demands  abso- 
lute quiet,  I will  first  play  a prelude  by  the 
same  composer,  so  as  to  accommodate  the  ear 
to  the  very  limited  sound.  For  the  harpsi- 
chord I will  play  the  double  keyboard  vari- 
ations from  Bach’s  30  variations  in  G — known 
as  the  “ Goldberg.”  I believe  I play  them  for 
the  first  time  in  London,  as  recently,  at  Ox- 
ford, I played  them  for  the  first  time  in 
England.  As  the  two  keyboards  must  be 
of  equal  power  I shall  use  the  eight-foot 
registers.  The  four -foot,  or  octave,  must 
be  reserved  for  the  last  variation,  the 
“ Quodlibet,”  a humorous  combination  of  two 
airs  played  on  one  keyboard ; and  I will  use 
the  octave  also  in  the  repetition  of  the  air, 
which,  according  to  the  composer’s  intention, 
concludes  the  work.  A drawing,  published  in 
the  “ Zeitschrift  fur  Instrumentenbau,”  of  a 
harpsichord  which  belonged  to  J.  S.  Bach,  and 
was  furnished  with  bourdon  and  octave  regis- 
ters, will  be  found  among  the  pictorial  illus- 
trations I exhibit. 


Miscellaneous. 


CURING  CODFISH  IN  FRANCE. 

The  consumption  of  fish  in  France  is,  says  the 
United  States  Consul  at  Bordeaux,  not  only  very 
considerable,  but  remains  almost  invariable,  year  in 
and  year  out.  Fresh  fish  are  eaten  in  quantity  in 
the  larger  cities,  at  the  seaports,  and  along  the 
coasts,  where  they  are  plentiful,  cheap,  and  always 
wholesome.  In  the  interior,  however,  in  the  smaller 
and  remote  villages  distant  from  both  coast  and 
water-way,  and  especially  among  the  peasantry, 
preserved  or  salted  fish  must  of  necessity  take  the 
place  of  the  freshly-caught  article.  In  these  last 
named  districts,  salt  fish  becomes  the  chief  staple. 
At  the  port  of  Bordeaux  alone,  during  the  year 
1890,  there  were  discharged,  from  vessels  of  various 
nationalities,  6r,  136,165  lbs.  of  salt  fish,  the  greater 
part  of  which  was  cod.  Fresh  codfish  is  a com- 
modity unknown  in  France.  Morue  verte  is  the 
name  given  to  that  quality  of  fish  prepared  and 
salted  aboard  the  Newfoundland  fishing  smacks,  and 
barrelled  and  shipped  in  bulk  to  France.  It  is 
cooked  and  eaten  after  having  been  immersed  in 
water  for  several  hours.  If,  however,  it  is  desirable 
to  place  upon  the  market  for  ordinary  consumption 
a fish  thoroughly  cured,  salted,  and  dried,  the  morue 
verte , which  rapidly  lose  their  virtue,  are  again 
dried,  and  undergo  more  careful  preparation  in 
France,  from  whence  they  are  afterwards  exported 
in  great  quantities  to  Spain,  Italy,  Belgium, 
Russia,  and,  in  fact,  to  every  country  on  the  conti- 
nent. The  codfish  industry  is  an  important  one  in 
Bordeaux,  where  are  annually  prepared  for  general 
European  and  home  consumption  more  than 
12,000,000  cod,  an  equivalent  of  20,000  tons,  and 
representing  in  value  ^425,000.  The  establishments 
for  codfish  curing  at  Bordeaux  are  situated  in  the 
immediate  neighbourhood  of  the  city.  At  Begles,  a 
little  village,  twenty- four  separate  factories  are  found. 
A distant  view  of  these  curing  establishments,  or 
rather  the  fields  surrounding  them,  conveys,  says 
Consul  Knowles,  the  idea  of  a vast  vineyard.  Line 
upon  line,  row  upon  row  of  wooden  and  wire  trel- 
lises, from  three  to  four  feet  in  height,  extend  across 
the  plain  as  far  as  the  eye  can  reach,  and  upon  these 
rudely  constructed  frames,  are  hung  innumerable  fish, 
their  split  and  divided  surfaces  exposed  to  the  air. 
Upon  receiving  at  the  factories  the  roughly  prepared 
fish,  covered  merely  with  a light  layer  of  salt,  adher- 
ing in  crystals  to  the  half  moist  surface,  the  first  pro- 
cess consists  of  removing  this  incrustation  with  an 
ordinary  hard  scrubbing  brush  and  cold  water,  the 
cod  being  placed  and  firmly  held  upon  a rough  pine 
table  for  the  purpose.  Until  quite  recently  it  has 
been  customary  in  the  various  fish-drying  establish- 
ments throughout  the  south-west  or  lowlands  of 
France  to  cleanse  the  codfish  by  soaking  the  same  in 
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water  barrels  for  a protracted  period,  the  method 
being  more  economical  than  beneficial.  In  the  city 
of  Bordeaux,  municipal  investigation  a few  years  since 
into  the  fish-curing  industry,  proved  the  unhealthy 
results  that  might  accrue  from  the  repeated  cleansing 
of  salt  fish  in  the  same  water,  and  every  person 
engaged  in  the  pursuit  was  obliged  to  lay  mains  or 
water  conduits  from  the  nearest  or  most  con- 
venient source  of  supply  in  order  that  fresh 
water  alone  might  be  employed.  There  have 
now  been  constructed  within  the  majority  of  the 
factories,  long  narrow  tanks  or  sluices,  built  of  stone 
or  maible,  about  5 feet  in  width  and  2 feet  in  depth. 
A continuous  stream  of  water  is  forced  through  these 
tanks,  usually  by  the  aid  of  a one  horse-power 
engine  ; and  inspectors  require  that  an  average  of 
228  to  31 1 gallons  of  water  shall  be  used  in  the 
cleansing  of  2,200  lbs.  of  fish.  At  the  sides  are 
inclined  deal  board  tables,  at  which  those  engaged  in 
washing  the  fish  kneel.  After  a vigorous  and 
thorough  scrubbing,  the  cod  are  laid  aside  in  great 
piles,  to  await  a day  favourable  to  open-air  exposure. 
Bright,  clear  weather,  moderate  temperature,  and  a 
slight  north-easterly  breeze  are  the  most  desirable 
conditions  for  drying.  Codfish,  when  ready  for  ship- 
ment, are  packed  in  bales  of  no,  132,  and  176  lbs., 
representing  from  45  to  74  fish.  Almost  all  of  the 
smaller  cod — those  from  12  to  16  inches  in  length — 
are  bought  by  and  shipped  to  the  Italian  market. 
These  also  are  of  inferior  quality,  but  they  find  a 
ready  sale  among  the  Italians.  The  largest  quantity 
and  best  quality  of  cod  are  shipped  to  Spain.  To 
the  Italian  markets  the  fish  are  sold  with  the  black 
outer  skin  undetached  ; while  to  the  Spanish  they 
are  not  marketable  unless  this  integument  is  removed. 
The  fish-drying  industry,  in  the  immediate  neigh- 
bourhood of  Bordeaux,  gives  employment  to  about 
6co  people,  each  employing,  on  an  average,  20  work- 
men ; and,  it  may  be  roughly  estimated,  that  these 
are  capable  of  washing,  cleaning,  and  drying  5,500 
lbs.  of  fish  every  day.  The  men  employed  receive 
about  2s.  6d.,  and  the  women,  who  occupy  them- 
selves alone  with  removing  the  black  skins  of  the 
fish,  from  is.  3d.  to  is.  8d.  a day.  The  south  of 
France  is  the  principal  market  for  prepared  codfish. 
To  Spain  about  15,000  tons  are  annually  exported; 
to  Italy,  about  2,000  tons.  The  Antilles,  Algeria, 
and  Portugal  follow  in  their  respective  order. 


ALUMINIUM  IN  STEEL  INGOTS. 

The  effect  of  adding  aluminium  to  steel  ingots  was 
discussed  at  considerable  length  at  the  recent  meet- 
ing of  the  American  Institute  of  Mining  Engineers, 
communications  on  the  subject  by  Professor  J.  W. 
Langley,  of  Pittsburg,  and  Professor  J.  O.  Arnold, 
of  Sheffield,  being  amongst  the  papers  read.  Pro- 
fessor Langley  drew  attention  to  the  very  small 
quantity  of  aluminium  required  to  render  steel  casting 
perfectly  sound.  The  aluminium  is  added  in  small 


pieces  of  from  1 lb.  to  ^lb.  in  weight,  thrown  on  to 
the  ladle  during  the  tapping  after  a small  quantity  of 
steel  is  already  in  it.  The  aluminium  melts  almost 
instantaneously,  and  diffuses  with  great  rapidity 
throughout  the  contents  of  the  ladle.  For  open- 
hearth  steel,  containing  less  than  -05  per  cent,  of 
carbon,  5 oz.  to  10  oz.  of  aluminium  are  sufficient  for 
each  ton  of  steel,  whilst  for  Bessemer  steel  the 
amount  should  be  increased  to  from  7 oz.  to  16  oz 
per  ton.  For  steel  containing  more  than  *50  per 
cent,  of  carbon  the  aluminium  should  be  used 
cautiously  in  amounts  of  from  4 oz.  to  8 oz.  per 
ton.  Professor  Arnold  described  shortly  the  re- 
sults of  a number  of  experiments  at  the  Sheffield 
Technical  School,  from  which  he  concludes  that 
the  action  of  aluminium  is  about  twenty  times  as 
powerful  as  that  of  silicon,  and  the  resulting  steel 
is  tougher  and  sounder  than  when  silicon  ;s  used, 
provided  that  certain  precautions  against  piping  are 
taken.  He  considers  that  the  action  of  the  alumi- 
nium is  almost  certainly  chemical.  The  blow-holes 
in  ingots  are  due  to  occluded  gases,  and  it  has  been 
proved  by  experiment  that  aluminium  readily  reduces 
carbonic  oxide  at  a temperature  below  that  of  melting 
steel.  In  one  experiment  Professor  Arnold  blew  40 
gallons  of  pure  carbonic  oxide  through  a crucible  of 
molten  steel  containing  aluminium,  with  the  result 
that  the  carbon  in  the  steel  was  increased  by  35  per 
cent.,  owing  to  the  reduction  of  the  gas.  He  con- 
cludes that  by  using  aluminium,  manganese  can  be 
dispensed  with,  and  a considerable  saving  of  time  and 
fuel  effected. — Engineering. 


General  Notes. 

— + 

South  Kensington  Museum. — The  designs 
submitted  in  competition  for  the  completion  of  the 
buildings  of  the  South  Kensington  Museum  are  now 
on  view  at  the  Museum  from  10  to  6. 

French  Watches.  — According  to  a report 
made  by  the  Besam^on  Chamber  of  Commerce 
on  the  operations  of  the  French  watch  industry, 
quoted  in  I he  Engineer , the  anticipations  formed 
in  1889  of  an  improving  course  of  business  were 
fully  realised  in  1890.  Out  of  404,436  watches 
of  French  manufacture  delivered  for  consumption  in 
1890 — of  which  about  30  per  cent,  were  gold  and  70 
per  cent,  silver — no  fewer  than  401,439  were  passed 
by  the  Besant^on  Control-office.  Foreign  watches  to 
the  number  of  40,911  were  passed  as  follows:— At 
Pontarlier,  22,557  ; Motheliard,  10,986;  Bellegarde, 
3,859;  Paris,  2,031;  Besanipn,  902;  and  all  other 
offices,  576.  Of  the  total  foreign  watches,  8,515 
were  gold  and  32,396  silver.  A comparison  of  the 
French  watches  with  the  foreign  article  shows  that 
Besan^n  supplied  93*70  per  cent,  of  the  general 
consumption  in  1890,  against  89-51  per  cent,  in  1889, 
and  85-45  Per  cent-  in  1 888. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelphi,  London , W.C. 


NOTICES. 

♦ 

FOTHERGILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  .£20,  is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amusement. 

In  cases  where  the  Invention  is  in  actual 
use,  reference  should  be  made  to  places  where 
it  could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions  sent  in  for 
competition. 


Chicago  Exhibition,  1893, 

♦ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  October,  but,  in  the  meantime,  in- 
tending exhibitors  can  apply  to  the  Secretary 
of  the  Society  of  Arts,  and  their  names  will  be 
noted  at  once,  with  a view  to  their  receiving 
early  copies  of  the  prospectus  when  ready. 


The  Secretary,  Sir  Henry  Trueman  Wood, 
has  been  instructed  by  the  Council  to  visit 
Chicago  at  once ; and  he  will  leave  England 
for  this  purpose  in  the  first  week  of  September. 
Exhibitors  who  are  likely  to  require  special 
arrangements  jnade  for  them — such,  for 
instance,  as  relate  to  permission  to  erect 
special  buildings  in  the  grounds — would  do 
well  to  communicate  with  him  before  his 
departure. 


THE  MINT  OF  HINDUSTAN  IN  THE 
1 6th  CENTURY. 

By  Arthur  Wingham. 

In  view  of  the  recent  satisfactory  report  of 
the  Deputy-Master  of  her  Majesty’s  Mint,  and 
also  of  the  improvements  which  have  of  late 
years  taken  place  in  the  issue  of  coins  from 
the  Indian  mints  at  Bombay  and  Calcutta,  it 
is  interesting  to  look  back  and  read  an  account 
of  the  customs  and  regulations  governing  the 
mint  of  Hindustan  in  the  16th  century.  To 
anyone  who  is  acquainted  with  the  extreme 
accuracy  and  care  which  is  bestowed  upon  the 
production  and  issue  of  coins  at  the  Royal 
Mint — factors  which  render  English  coins, 
especially  the  gold  ones,  so  acceptable  in  all 
parts  of  the  world  — and  to  anyone  who  can 
compare  and  appreciate  the  difference  between 
the  past  and  present  methods  of  ensuring  per- 
fection, the  following  facts  will  be  of  more 
than  passing  interest.  For  them  we  are  in- 
debted to  Akbar,  the  King  of  Hindustan  from 
1556  to  1605  A.D.,  who  was  a particularly 
clever  administrator,  and  who  affords  us 
another  example  of  that  period  of  history 
which  has  left  so  many  instances  of  greatness, 
and  which  seemed  so  universally  prolific  of 
genius.  The  great  king’s  history  and  accounts 
of  all  his  institutions  were  written  by  his  vizier 
Abul  Fazl,  and  finally  published  in  Persian 
under  the  title  of  “ Ayeen  Akbery,”  from  an 
English  translation  of  which,  by  Francis 
Gladwin,  published  in  1800,  the  selections  are 
made. 

The  officers  of  the  mint  were  twenty-one  in 
number,  and  the  name  and  duties  of  each  are 
mentioned  from  the  “man  of  authority,  know- 
ledge and  integrity  to  comprehend  the  whole  ’’ 
to  the  man  who  “ carries  away  to  his  own 
house  the  sweepings  of  the  mint,  by  the  wash- 
ing of  which  he  gains  a profit.”  The  second 
principal  officer  was  the  “seraf,  who  is  per- 
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fectly  acquainted  with  the  art  of  assaying 
metals,  and  who  will  execute  the  business  of 
his  office  with  honesty.  In  this  glorious  reign 
there  are  numbers  of  skilful  serafs,  and  by  the 
attention  of  his  majesty  gold  and  silver  are  re- 
fined to  the  highest  degree  of  purity.”  The 
third  officer  is  one  "who  is  perfectly  disin- 
terested, to  prevent  anyone  from  acting  with 
dishonesty.”  The  remaining  officers  are  the 
accountant,  merchant,  treasurer,  weighman, 
melter,  disc-cutter,  stamper,  and  others  of 
minor  importance. 

Bunwary. 

The  process  of  the  so-called  assay  is  that  of 
bunwary , or  touch  - needles.  A series  of 
standards,  called  bannees,  similar  in  principle 
to  our  carat  system,  was  made,  the  assays 
usually  being  within  the  range  of  from  the 
standard  known  as  10J  bannee,  or  pure  metal, 
to  that  of  6J  bannee.  The  standards  were 
prepared  as  follows  : — 1 part,  by  weight,  of 
pure  silver,  and  the  same  quantity  of  pure 
copper  were  melted  together,  with  6 parts  of 
gold  of  10J  bannee.  The  metal  so  obtained 
constituted  6J  bannee.  The  standards  from 
this  to  10J  bannee  were  16  in  number,  and 
were  made  by  successively  replacing  a 16th 
part  of  the  alloy  by  the  pure  gold,  each  re- 
placement constituting  a standard  one-quarter 
of  a bannee  higher  than  the  previous  one. 
The  following  Table  shows  the  composition 
and  the  standard  of  the  alloys  : — 


Parts  by  Weight. 

Standard. 

Approximate 

Fineness. 

Composition. 

Gold. 

8 

0 

6g  bannee 

75° 

7 & 

i 

6|  „ 

765-62 

7 

1 

7 „ 

781-25 

progre: 

ssing  regul 

arly  up  to 

1 

7 

10  ,, 

068-75 

ft 

7i 

xol  „ 

584*37 

0 

8 

i°ft 

1,000 

The  touch-needles  therefore  commanded  a 
range  in  16  equal  divisions  of  metals  having 
a fineness  between  750  and  i,ooo„  If  a baser 
material  was  required,  more  silver  and  copper 
were  mixed  in  ; “ but  in  the  bunwary  they  do 
not  assay  lower  than  six  bannee.” 

Our  present  system  of  carats  is  the  division 
into  24  equal  parts  of  metals,  ranging  in  fine- 
ness from  nil  to  1,000.  Thus,  24  carat  is  pure 
gold,  and  18  carat  gold  is  an  alloy  of  18  parts 


of  pure  gold  with  6 parts  of  other  metal,  gene- 
rally copper,  or  a mixture  of  silver  and  copper. 
English  standard  gold  for  coinage  is  22  carat, 
and  its  fineness,  therefore,  is  ffths  of  1,000 
= 916  6,  the  remainder  being  copper. 

The  Method  of  Refining  Gold. 

This  consists  in  making  the  impure  metal 
into  plates  six  fingers  in  length  and  breadth, 
and,  after  washing  the  plates  in  water,  strati- 
fying them  with  a mixture  of  equal  quantities  of 
saltpetre  and  new  brickdust,  and  covering  the 
whole  with  oujlah,  or  cow-dung,  which  is 
then  burnt.  The  plates  are  again  twice  covered 
and  fired,  when  they  are  removed  and  washed. 
They  are  then  treated  to  the  same  process, 
until  they  have  been  subjected  to  6 stratifica- 
tions and  18  fires.  “Then  the  assay-master 
breaks  one  of  the  plates,  and  if  there  comes 
out  a flat  dead  sound,  it  is  a sign  of  its  being 
sufficiently  pure,  otherwise  it  must  again  be 
stratified  with  the  mixture,  and  undergo  three 
more  fires.”  It  is  then  tested  on  the  touch- 
stone. Sometimes  the  purity  is  tested  by 
making  plates  of  equal  weight  of  the  refined 
metal  and  of  pure  gold,  submitting  them 
together  to  the  above  process,  and  again 
weighing,  when,  if  the  plates  are  of  equal 
weight  after  this  operation,  the  refined  metal 
is  considered  pure.  In  another  part  it  is 
stated  that  the  refined  gold  is  assayed  by 
making  a given  weight  into  plates,  stratifying 
and  firing  them  as  above,  and  then  washing 
and  melting  them  together.  If  the  gold  has 
lost  nothing  in  weight  by  this  operation,  it  is 
arrived  at  the  “greatest  degree  of  purity.” 
The  fee  for  an  assay  of  this  kind  was  one  dam 
and  ten  cheetels  : equal  to  a little  over  three 
farthings.  The  ashes  from  all  these  fires  are 
kept,  and  silver  recovered  from  them. 

The  refined  metal  is  then  cast  into  round 
ingots  from  which  are  cut  pieces  of  the  size  of 
the  coin.  “It  is  surprising  that  in  Iran  and 
Turan  they  cannot  cut-  these  round  pieces 
without  an  anvil  made  on  purpose  ; and  in 
Hindustan  the  workman,  without  any  such 
machine,  performs  this  business  with  such 
exactness  that  there  is  not  the  difference  of  a 
single  hair.”  The  discs  are  then  placed  be- 
tween dies,  and  both  sides  stamped  by  one 
stroke  of  the  hammer. 

The  Method  of  Refining  Silver. 

There  are  many  methods  described  for  re- 
fining silver.  They  all  terminate  with  a kind 
of  cupellation,  which  is  performed  in  cupels 
made  of  the  ashes  of  babool  wood.  “The 
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proofs  of  the  metal  being  pure  are  the  bright- 
ness thereof  and  its  beginning  to  harden  on  the 
sides.  When  it  is  hardened  in  the  middle  they 
sprinkle  it  with  water,  when,  if  a flame  issues 
from  it,  it  is  arrived  at  the  desired  degree  of 
fineness  ....  The  coppel  becomes  a kind 
of  litharge.”  The  silver  is  then  heated  and 
hammered  till  it  has  “lost  all  smell  of  the 
lead.” 

The  unrefined  silver  is  contaminated  with 
lead,  tin,  and  copper.  “ The  skilful  can  dis- 
cover from  the  colour  with  what  the  superficial 
part  is  alloyed,  and  by  the  file  and  punch  is 
learnt  the  quality  of  the  inside.  They  also  try 
it  by  heating  it  in  the  fire,  when,  upon  throw- 
ing it  into  water,  blackness  denotes  lead  ; red- 
ness, copper;  and  whitish  cinder-colour,  tin  ; 
and  according  as  it  is  more  or  less  white  the 
greater  or  less  is  the  proportion  of  silver.” 

The  Production  of  Metals. 

“ Metals  are  seven  in  number,  viz.  : — Gold, 
silver,  roohtooteea,  copper,  tin,  iron,  and  lead.” 
F oohtooteea  is  said  to  be  a kind  of  native 
pewter,  but  it  will  be  seen  later  on  that  it  was 
probably  an  alloy  of  lead,  tin,  and  zinc.  There 
are  many  alloys  made  of  the  above  metals,  of 
which  the  following  are  mentioned: — Sefaidru 
(white  brass),  which  is  called  by  the  natives 
of  Hindustan  kanseh , and  is  composed  of  four 
parts  of  copper  and  one  part  of  tin.  Rowee 
is  made  of  four  parts  of  copper  and  one 
and  a half  part  of  lead  (equal  to  727 3 and 
27-27  per  cent,  respectively).  Huft  joash, 
“ where  roohtooteea  is  not  to  be  had,  this  is 
made  of  the  other  six  metals  ; some  call  this 
taleekoon,  and  others  take  it  to  be  a fictitious 
kind  of  copper.”  Usht  daht  is  a composition 
of  eight  ingredients,  viz.,  the  six  metals,  with 
roohtooteea  and  kanseh.  Seem  suckhteh  “ is 
composed  of  silver,  lead,  and  copper ; it  is  of 
a deep  colour,  and  very  bright,  and  is  used  in 
silvering.”  It  will  be  noticed  that  in  the  last 
three  alloys  no  definite  proportions  of  the 
metals  are  given.  Berinj  (brass)  is  made  of 
two  parts  of  copper  and  one  and  a half  part  of 
roohtooteea.  Finally,  cowel  Jutter  is  com- 
posed of  two  parts  of  sefaid  ru  and  one  part 
of  copper  (equivalent  to  86*7  per  cent,  of 
copper  and  13-3  per  cent,  of  tin).  “ This  is  a 
very  elegant  and  beautiful  composition,  and  is 
an  invention  of  his  present  majesty.” 

In  the  preceding  paragraphs  I have  confined 
myself  almost  entirely  to  the  mere  mention  of 
facts  as  they  appear  in  “ Ayeen  Akbery.”  I will 


now  compare  them  with  some  of  more  recent 
date.  Truly  may  it  be  said  that,  the  greater 
our  knowledge  the  clearer  is  our  perception  of 
our  own  incapabilities.  Here  we  have  the 
writers  of  300  years  ago  talking  freely  of 
“pure”  gold,  and  of  refining  it  to  the 
“highest  degree”  of  purity  by  processes  by 
which  it  would  be  almost  impossible  to  purify 
higher  than  99  per  cent.  Now,  on  the  other 
hand,  with  all  our  improved  methods  of  re- 
fining, Professor  Roberts-Austen  shows  us  that 
absolutely  pure  gold  is  rarely,  if  ever,  seen, 
and  that  only  after  a most  complicated  process 
of  purification  did  he  obtain  gold  of  a fine- 
ness of  999-96.  Then  again,  with  the  method 
of  assaying  by  touch-needles.  In  one  respect 
the  Hindoos  were  more  accurate  than  we  are 
now,  inasmuch  as  they  employed  seventeen 
standard  test- pieces,  distributed  over  a fine- 
ness of  from  750  to  what  was  considered  to  be 
1,000,  while  we  divide  the  whole  range  from 
nil  to  purity  into  only  twenty-four  parts. 
Hence  their  system  of  bannees  represented 
the  assays  in  stages  of  15-6  degrees  of  fine- 
ness, whilst  our  carat  system  only  registers 
them  in  stages  of  41*6  degrees.  But  compare 
this  with  our  present  method  of  the  dry  assay 
of  gold,  which,  in  the  hands  of  our  “ skilful 
serafs,”  enables  them  to  report  their  assays 
with  certainty  to  within  o*i  of  a degree  of 
fineness,  or  one  ten- thousandth  part. 

Apparently  the  Hindoos  used  the  refined 
metal  for  coinage,  as  no  mention  is  made  of 
alloying  it  with  copper  or  silver.  The  coins 
therefore  would  contain  small  quantities  only 
of  these  two  metals.  Our  own  method,  of 
course,  is  to  thoroughly  refine  the  gold,  and 
then  to  alloy  with  it  a certain  amount  of 
copper.  The  Act  of  Parliament  governing  our 
present  gold  coinage  stipulates  that  the  coins 
passing  out  of  the  Mint  for  circulation  shall 
assay  within  + or  -2-0  of  the  standard ; that 
is  to  say,  the  gold  in  them  shall  not  exceed 
918-6,  nor  be  less  than  914*6 ; but  in  practice 
the  coins  sent  out  do  not  approach  even  this 
limit,  and  the  error  is  invariably  less  than 
+ or  —0-3,  or  three  parts  in  10,000.  During 
the  phenomenal  year  of  1889,  in  the  latter 
part  of  which  the  author  was  temporarily 
engaged  to  fill  a vacancy  as  assayer  there,  no 
less  than  41,096  assays  were  conducted  at  the 
Royal  Mint  by  the  small  staff  in  the  assay 
department.  This  extraordinary  number  was 
necessitated  by  an  exceptionally  heavy  coinage, 
involving  the  production  of  ^7>257>455 
sovereigns,  and  ^2,2i5,742  siiver  various 
denominations— figures  which  probably  exceed 
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those  which  would  represent  the  production  by 
King  Akbar  during  his  whole  lifetime. 

Referring  once  more  to  the  touch-needles, 
our  present  plan  is  to  have  two  series  of  test- 
pieces,  in  one  of  which  silver  is  the  alloying 
metal,  and  in  the  other,  copper,  the  colour  of 
the  streaks  in  each  case  of  course  being 
widely  different.  Sometimes  a special  series 
is  prepared  in  which  both  the  alloying  metals 
are  present,  the  proportions  being  adjusted 
to  suit  the  requirements  of  the  case.  The 
Hindoos  alloyed  both  the  metals  with  the  gold 
in  their  one  set  of  testing-needles,  showing 
that  they  were  fully  acquainted  with  the 
existence  of  copper  as  well  as  of  silver  in  their 
commercial  gold. 

The  other  method  of  assaying  mentioned 
above,  of  comparing  the  refined  metal  with 
gold  of  known  purity,  and  weighing  one 
against  the  other,  is  a more  advanced  opera- 
tion, and  is  somewhat  similar  in  principle  to 
our  present  custom  of  using  check  assays.  In 
fact  a little  alteration  and  development  would 
convert  one  process  into  the  other. 

The  modern  preparation  of  the  discs  for 
stamping,  by  rolling  and  drawing  down  ingots 
into  plates  of  definite  thickness  and  punching 
out  the  round  pieces,  is  a curious  contrast  to 
the  above  method  of  casting  the  metal  into 
round  ingots  and  slicing  off  the  discs.  To  my 
mind  it  is  not  surprising  that  in  Iran  and 
Turan  there  was  some  difficulty  in  obtaining 
the  pieces  of  proper  thickness.  The  surprising 
part  is  that  they  could  do  it  with  such  exact- 
ness in  Hindustan.  But  then  we  are  dealing 
with  a history  of  Hindustan  written  by  a native 
and  a responsible  official,  whose  obvious  duty 
would  be  to  say  nothing  derogatory  of  his  king 
and  country,  but  rather  to  save  his  head  and 
to  court  favour  by  being  profuse  in  his  praises. 
This  is  borne  out  by  the  remarks  of  the  trans- 
lator, who  states  that  in  the  original  every 
regulation  in  the  book  is  prefaced  by  fulsome 
and  laboured  praises  of  the  king.  Conse- 
quently any  statements  which  appear  to  be 
particularly  favourable  to  Hindustan,  or  dis- 
paraging to  any  other  State,  must  always  be 
considered  in  conjunction  with  the  fact  that 
there  is  no  evidence  of  the  absolute  imparti- 
ality of  the  Oriental  writer. 

The  subject  of  the  mechanical  appliances 
used  at  various  periods  and  in  various  places 
in  the  preparation  of  coins  has  been  fully  dealt 
with  by  Professor  Roberts-Austen,  in  a series  of 
Cantor  lectures  on  “Alloys  used  for  Coinage,” 
delivered  before  the  Society  of  Arts  in  1884. 
thefirst  of  these  herefers  totheabove-mentioned 


old  custom  of  slicing  circular  ingots  to  obtain 
the  discs,  in  connection  with  King  Akbar,  and 
he  points  out  that  it  is  still  adopted  in  the 
mint  at  Cabul,  which  it  will  be  seen  was  one  of 
the  four  chief  localities  for  producing  the  coins 
of  Hindustan  in  Akbar’s  time.  The  following  is 
the  passage  in  these  lectures  in  which  the  re- 
ference occurs  : — “ It  is  probable  that  the  use 
of  cast  globules  was  followed  by  that  of  cast 
cylindrical  rods  of  approximately  the  diameter 
of  the  coin  ; pieces  cut  transversly  from  these 
cylinders  would,  of  course,  be  circular  and 
could  be  easily  adjusted  in  weight.  There  is 
no  reason  to  believe  that  this  method  long  sur- 
vived in  the  English  mints,  but  it  is  still  prac- 
tised in  India,  into  which  country  it  was  pro- 
bably introduced  previous  to  the  invasion  by 
the  Greeks.  The  beautiful  coins  of  the 
Emperor  Akbar  were  struck  by  this  method. 
That  it  is  still  retained  in  India  is  shown  by 
the  following  description  of  the  process,  as 
conducted  at  the  Cabul  Mint.*  ‘ Silver,  re- 
fined by  cupellation,  is  melted  with  an  equal 
amount  of  English  rupees,  and  the  mixture  is 
ladled  by  hand  into  moulds,  which  give  it  the 
shape  of  flattened  bars,  twelve  inches  long. 
These  bars  are  taken  to  a shed  to  be  annealed, 
and  are,  by  hammering,  given  the  form  of 
slender  round  rods.  These  rods  are  drawn 
through  a perforated  iron  plate  to  give  them  a 
uniform  circumference,  after  which  they  are 
cut  by  a chisel  into  short  lengths  or  slices,  of  a 
size  requisite  to  form  the  future  rupee,  each  of 
which  slices  is  carefully  weighed.  Those 
which  are  too  light  have  a fragment  of  metal 
inserted  in  a notch,  which  is  then  closed  up  by 
hammering.  The  pieces  are  gently  heated  and 
hammered  into  round  blanks,  which  are  pickled 
in  a boiling  solution  of  apricot  juice  and  salt, 
then  struck  by  a blow  of  the  hammer  from 
engraved  dies.’  The  coins  of  Edward  I.  of 
England  were-produced  by  a similar  process, 
but  in  this  case  the  bars  were  probably  squaref, 
and  the  square  fragments  cut  off  were  forged 
round  with  the  tongs  and  hammer  before  being 
struck.  This  process  was  used  from  time  to 
time  in  England,  up  to  as  late  a period  as 
1561.” 

The  chemistry  of  the  process  of  refining  the 
gold  is  instructive.  The  ignition  of  saltpetre 
with  brick-dust  would  produce  a reaction 
between  the  silica  of  the  latter  and  the  nitrate 
of  potash,  yielding  nitric  acid,  or  the  oxides  of 
nitrogen,  which  would  attack  the  silver  and 

* Abridged  from  an  account  given  in  the  Times,  Septem- 
ber 10th,  1880. 

+ Red-book  of  the  Exchequer,  quoted  by  Leake,  p.  76. 
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copper  in  the  gold,  forming  nitrates  of  these 
metals,  which  in  turn  would  be  decomposed 
again  by  the  heat,  and  would  deposit  metallic 
silver  and  oxide  of  copper  in  the  ashes.  The 
reason  for  employing  “ new  ” brick-dust  is  not 
quite  clear,  unless  it  contains  more  water  than 
old : the  presence  of  the  steam  therefrom 
facilitating  the  oxides  of  nitrogen  in  their 
action  on  the  silver  and  copper.  At  the  present 
time,  gold  is  refined  by  the  aid  of  nitric  acid, 
or  more  frequently,  on  the  large  scale,  by 
sulphuric  acid. 

Nitric  acid  was  not  unknown  to  Akbar’s 
people,  apparently,  as  ressy  is  mentioned  in 
the  book  as  “ kind  of  aquafortis,  made  from 
soap-ashes  and  saltpetre  earth,”  They  must 
have  used  a very  peculiar  kind  of  soap  in  those 
days. 

The  methods  of  refining  silver  are  nearly  all 
based  on  the  principle  of  melting  with  lead, 
and  finally  cupelling.  The  utilisation  of  wood- 
ashes  for  the  cupels  raises  a doubt  in  one’s 
mind  ; but  the  statement  is  a repeated  one, 
and  each  time  the  babool  wood  is  mentioned 
as  the  source  of  the  ashes.  This  would 
suggest  that  there  was  something  in  the  com- 
position very  different  from  the  generality  of 
wood-ashes,  which  do  not  answer  the  require- 
ments of  a cupel.  On  one  occasion  only  is 
anything  approaching  bone-ash  spoken  of  in 
connection  with  this  subject.  In  this  case 
equal  quantities  of  silver  and  lead  are  heated 
in  a “bone  crucible,”  until  the  “lead  is  all 
burnt.” 

The  flame  issuing  from  the  purified  silver  is 
evidently  what  is  known  as  the  “ spit,”  due  to 
the  evolution  of  dissolved  oxygen.  It  was 
probably  looked  upon  as  a solidified  flame. 
The  glow,  on  solidification,  would  add  to  the 
belief.  What  is  meant  by  the  silver  losing 
“ all  smell  of  the  lead,”  by  being  heated  and 
hammered,  it  is  difficult  to  say ; it  may  be  a 
mistake  in  the  translation.  In  reference  to 
what  follows — about  the  easy  detection  of  the 
metal  alloyed  with  the  silver — one  can  only 
state  that  the  silver  must  contain  considerable 
quantities  of  the  metals  mentioned  to  answer 
to  the  tests  given.  Very  little  is  said  in 
respect  to  the  assay  of  silver.  It  is  stated  to 
have  been  formerly  assayed  by  the  bunwary  ; 
but  this  has  been  discarded  in  favour  of 
cupellation  with  lead,  which,  with  very  little 
difference,  is  identical  with  our  own  dry 
method.  It  is  in  connection  with  this  assaying 
that  the  bone  crucible  referred  to  above  is 
mentioned  as  being  used. 

From  a consideration  of  these  facts,  it  is 


clear  that  the  ancients  were  better  acquainted 
with  pure  silver  than  with  pure  gold,  not 
because  they  knew  more  about  the  behaviour 
of  silver  generally,  nor  because  they  paid  less 
attention  to  gold  than  to  silver,  but  simply  on 
account  of  the  processes  of  refining  giving 
better  results  in  the  one  case  than  in  the  other, 
owing  to  the  difficulty  of  removing  from  gold 
the  last  small  quantities  of  the  silver  with 
which  it  is  nearly  always  naturally  associated. 
In  support  of  this  statement,  evidence  is  forth- 
coming in  connection  with  the  Table  of 
specific  gravities  which  appears  below. 

As  regards  the  baser  metals,  some  of  the 
early  writers  no  doubt  considered  them  to  be 
unworthy  of  much  notice.  This  is  evidently 
the  case  in  the  present  instance,  as  one 
page  of  the  book  suffices  to  dispose  of 
the  whole  of  the  remainder  of  metallurgy. 
The  facts  given  are  all  embodied  in  the  above 
paragraph,  under  the  heading  “ The  Produc- 
tion of  Metals,”  which  is  almost  a verbatim 
copy  of  the  original. 

The  metal  roohtooteea  will  be  dealt  with  in 
the  remarks  on  the  specific  gravity  of  metals. 
The  alloy  to  which  the  name  “white  brass”  is 
given,  consisting  of  80  per  cent,  of  copper 
and  20  per  cent,  of  tin,  is  certainly  greyish- 
white  in  colour  on  the  top  edges  of  a casting, 
on  account  of  the  tendency  of  the  tin  to  strike 
to  the  surface  in  this  alloy,  and  it  is  also  very 
nearly  white  when  first  cut,  but  it  soon  changes 
in  tint,  and  polishes  a light  yellow.  These 
properties  no  doubt  have  given  rise  to  its  name. 
It  is  a very  hard  alloy,  but  is  useless  for  any 
practical  purposes  on  account  of  its  brittleness. 

I have  met  with  examples  of  it  in  old  Indian 
brass,  but  the  articles  were  chiefly  ornamental 
and  generally  very  thick. 

The  next  alloy,  rowee,  is  neither  useful  nor 
particularly  beautiful.  It  is  grey  in  colour, 
with  a little  tinge  of  pink,  but  it  was  evidently 
not  very  popular,  as  there  are  very  few,  if  any, 
examples  of  it  to  be  met  with  at  the  present 
time.  The  fancy  alloys  which  follow,  contain- 
ing all  the  then  known  metals  are  very  dubious 
mixtures.  There  is  one  thing  fairly  certain 
about  them,  and  that  is,  that  whatever  the 
proportions  of  the  metals  were,  the  quantities 
of  gold  and  silver  in  them  must  have  been 
very  small  if  there  was  really  any  present  at 
all.  For  the  Oriental  natives  had  great  ideas 
of  the  effect  of  a little  gold  in  their  alloys  and 
were  very  keen  on  putting  it  in  morally,  but 
very  reluctant  in  doing  so  practically.  As  an 
instance  of  this  I may  mention  a case  which 
recently  came  under  my  notice. 
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In  the  Indian  Section  of  the  South  Kensing- 
ton Museum  there  is  a Burmese  bell  with  an 
elaborate  inscription  engraved  on  it  describing 
how  it  was  given  as  an  offering  to  the  seven 
Precious  Things,  and  how  the  giver  and 
his  sister  took  their  own  weight  in  gold, 
silver,  copper,  and  other  metal,  and  melted 
them  together.  Then  in  the  hot  season, 
at  a fortunate  hour,  he  had  it  moulded  and 
while  he  wrote  the  inscription  he  offered  up 
abundant  prayer  that  no  troubles  might  come 
nigh  him,  and  that  he  might  attain  Neh'ban . 
On  analysis,  not  a trace  of  gold  could  be 
found  in  the  metal,  and  only  a very  small 
quantity  of  silver,  less  than  one-thousandth 
part ; the  alloy  simply  consisting  of  a mixture 
of  copper,  tin,  and  lead — in  fact,  an  ordinary 
bronze  rather  rich  in  tin. 

The  mention  of  the  art  of  silvering  in  con- 
nection with  the  alloy  seem  suckhteh , recalls 
the  old  method  of  coating  the  baser  metals 
with  the  more  precious  ones,  by  making  alloys 
of  the  latter  with  lead,  covering  the  base 
metal  with  a thin  layer  of  the  alloy,  and  then 
firing,  to  burn  out  the  lead,  and  thus  leaving  a 
thin  deposit  of  the  precious  metal  on  the 
surface  of  the  other.  This  plan  was  evidently 
adopted  by  the  Hindoos,  at  least  the  reference 
to  the  above  alloy  would  indicate  so.  Mercury 
was  sometimes  used  instead  of  lead,  but  no 
mention  is  made  of  its  employment  for  this 
purpose  in  the  present  instance. 

The  composition  given  for  brass  is  a very 
poor  one,  as  far  as  the  amount  of  copper  is 
concerned,  and  is  not  in  accordance  with  the 
bulk  of  analyses  of  Oriental  brass  of  this 
period.  The  last  alloy,  coweljutter , is 
certainly  a good  metal,  and  is  much  used 
at  the  present  day  for  industrial  purposes. 
It  consists  of  copper  and  tin,  in  those  propor- 
tions which  produce  the  maximum  hardness 
and  tenacity  of  all  the  copper- tin  alloys.  It  is 
extremely  hard,  and  bears  friction  well,  and, 
until  recently,  was  largely  used  for  the  journal- 
boxes  of  locomotive  driving  axles,  cranes,  &c. 
Ancient  bronze  swords  have  been  found 
having  this  composition ; and  there  is  no 
doubt  that  it  was  known  long  before  Akbar’s 
time. 

The  Specific  Gravities  of  Metals. 

“ All  metals  are  compounded  of  vapour  and 
exhalations,  which  are  formed  of  the  four 
elements  ; consequently,  that  mixture  wherein 
there  are  abundance  of  fire  and  air  will  be 
comparatively  lighter  than  those  which 


abound  with  watery  and  earthly  particles. 
So  that  cubes  of  equal  sizes  of  each  kind  of 
metal  will  differ  from  one  another  in  weight  in 


following  degrees 

Gold  

100 

Iron 

Quicksilver.  . 

7i 

Copper  . . 

Lead  

59 

38 

Brass  .... 

Tin 

Rowee  .. 

Silver 

54 

Sefaid  ru 

And  this  is  called  the  specific  difference.” 

“ Some  calculate  with  water  after  the  follow- 
ing manner  : — They  fill  a vessel  with  water, 
and  put  into  it,  separately,  100  miskals  of  each 
kind  of  metal;  and,  from  the  quantities  of 
water  thrown  out  upon  the  introduction  of  the 
metals,  are  found  the  specific  difference 
between  them.  That  metal  which  retains  the 
largest  quantity  of  water  in  the  vessel  is  the 
heaviest ; and,  on  the  contrary,  that  which 
ejects  the  greatest  quantity  is  the  lightest. 
Thus,  the  ejected  water  of  the  before-mentioned 
silver  will  be  nine  miskals  and  three-quarters, 
and  the  gold  will  throw  out  five  miskals  and  a 
quarter.  And,  when  the  quantity  of  water 
ejected  is  subtracted  from  the  weight  of  the 
metal  in  air,  the  remainder  is  the  hydrostatic 
weight.” 

“ If  the  water  ejected  be  less  than  the  weight 
of  the  body  immersed,  that  body  will  sink  in 
water ; and,  if  the  water  exceeds  the  body  in 
weight,  it  will  float  on  its  surface ; but,  if  the 
water  and  the  body  are  of  equal  weights,  it 
will  sink  till  its  surface  comes  even  with  that 
of  the  water.” 

After  these  statements  follow  three  Tables  of 
figures,  which  were  obtained  by  Abu  Rihan 
A1  Birouni,  a famous  astronomer,  who  lived 
during  the  end  of  the  10th  and  the  beginning 
of  the  nth  century,  and  who  travelled  much 
in  India.  These  figures  are  the  results  of 
experiments  undertaken  in  connection  with 
the  subject  of  specific  gravity.  They  repre- 
sent, in  Table  1,  the  quantity  of  water  ejected 
upon  the  introduction  of  100  miskals  of  the 
metals  (Series  I.) ; in  Table  2,  the  weight  in 
water  of  the  metals  when  they  weigh  100 
miskals  in  air  (Series  II.) ; and,  in  Table  3, 
the  weight  of  the  metals  in  air  when  they 
equal  in  bulk  100  miskals  of  gold  (Series  III.). 
The  results  are  given  in  native  weights,  and 
from  them  I have  calculated  the  actual  specific 
gravity  as  understood  by  us  at  the  present 
day,  and  have  placed  the  results  in  the  follow- 
ing three  columns,  together  with  a list  of  the 
modern  figures : — 
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Table  of  Specific  Gravities. 


(Calculated  from  data  in  “ Ayeen  Akbery.”) 


Series  I. 
(from  results  in 
Table  i). 

Series  II. 
(from  results  in 
Table  2). 

Series  III. 
(from  results  in 
Table  3). 

Modern. 

Gold  

19-04 

23"53 

(19-04) 

19-25—19-36 

Quicksilver 

1356 

15-28 

I3-S5 

I3-56—I3-59 

Lead  

10-91 

11-76 

II-3I 

1 1 *35 — 1 1 *44 

Silver 

O 

ro 

b 

I0'52 

io-6o 

10-50 

Sefaid  ru * 

8-57 

9-09 

8-88 

(858) 

Copper  

OO 

8-69 

8-72 

8-9i_s-95 

Brass  

8*33 

8-82 

8-86 

(8*n) 

Iron 

7*74 

8-63 

8-68 

00 

00 

? 

0 

VO 

Tin 

7*i4 

7*50 

7*3i 

7-29 

It  will  be  noticed  that  Series  2 is  the  out- 
come of  the  actual  determination  of  the  hydro- 
static weight  previously  mentioned,  the  ascer- 
tainment of  which  is  generally  the  object  aimed 
at  in  modern  determinations  of  the  specific 
gravity  of  compact  solids.  The  weights  in 
Table  3 are  comparisons  with  the  gold  of  the 
period.  In  working  out  the  results,  therefore, 
I have  taken  the  specific  gravity  of  gold  as 
19*04,  the  figure  obtained  from  actual  data  in 
connection  with  that  naetal. 

The  weight  of  one  miskal  is  equal  to  that  of 
96  barleycorns.  Now,  by  experiment,  96 
barleycorns  in  England  have  been  found  to 
weigh  about  64  grains,  so  that  a hundred 
miskals  would  correspond  to  a little  over  13 
troy  ounces.  This  weight,  of  course,  might 
differ  very  considerably  from  the  amount  of 
material  actually  used  by  the  early  experi- 
menters, because  of  the  irregularity  in  weight 
of  seeds  of  different  climates,  but  it  acts  as  a 
guide  in  pointing  out  that  a large  quantity  of 
material  must  have  been  taken  for  the  experi- 
ments. It  must  be  remembered  that  the 
balance,  as  we  know  it,  is  a production  of  very 
recent  date,  and  that  there  is  a wide  difference 
between  the  operation  of  weighing  now  and  in 
the  nth  century  ; so  that  the  want  of  extreme 
accuracy  had  to  be  counteracted  by  the  use  of 
large  quantities. 

Looking  over  the  figures  and  remembering 
the  period  at  which  the  data  were  obtained,  it 
is  simply  astonishing  how  very  close  they  are 
in  some  instances  to  the  modern  figures.  On 
the  whole,  perhaps,  preference  is  to  be  given 
to  the  figures  of  Series  1,  which  again  is  still 
further  to  be  wondered  at,  since  they  are  the 


I 


result  of  weighing  small  quantities  of  water 
ejected  from  some  kind  of  vessel. 

The  original  weights  given  in  each  Table  are 
undoubtedly  the  results  of  actual  experiment, 
and  those  in  one  Table  have  not  been  calcu- 
lated from  those  in  another,  otherwise  the 
resulting  figures  given  above  would  obviously 
be  identical  in  each  column. 

Examining  the  figures  more  closely,  the  re- 
sult 19*04  for  gold  is  what  one  would  expect, 
considering  the  crude  method  which  then 
existed  for  purifying  it  from  the  silver  and 
copper  with  which  it  is  naturally  contaminated. 
It  must  be  remembered  that  these  specific 
gravity  experiments  date  from  a much  earlier 
period  than  that  in  which  the  above  descrip- 
tion of  refinery  was  written,  although  probably 
the  process  underwent  little  change  in  the 
meantime.  Amongst  a number  of  analyses  of 
authentic  samples  of  ancient  Indian  gold 
which  I have  recently  made,  the  percentage 
of  gold  is  generally  less  than  98,  and  is  fre- 
quently below  95,  the  remainder  consisting  of 
varying  ratios  of  silver  and  copper,  the  former 
as  a rule  largely  predominating  over  the  latter. 
In  only  one  case  did  I meet  with  pure  gold,  a 
coin  of  the  16th  century,  and  that  specimen 
had  a specific  gravity  of  19*26.  About  2 per 
cent,  of  silver  or  copper  would  be  sufficient  to 
reduce  this  figure  to  19*04.  It  is  difficult  to 
account  for  the  figure  23-53  in  the  second 
column,  which  is  evidently  quite  wrong.  All 
the  results,  with  one  exception,  are  higher  in 
Series  2 than  in  Series  1,  and  this  would  seem 
to  indicate  a difficulty  experienced  by  the 
ancients  in  weighing  a substance  in  water. 
Insufficient  submergence  would  give  high  re- 
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suits,  and  the  idea  suggests  itself  that  in  these 
old  experiments  it  was  deemed  sufficient  to 
sink  the  material  to  only  just  beneath  the  sur- 
face of  the  water.  The  difficulty  in  doing  this 
with  a substance  suspended  from  a moving 
scale-beam,  would  not  facilitate  the  accurate 
adjustment  of  the  counterbalancing  weight, 
especially  with  crude  apparatus,  and  this 
would  be  quite  sufficient  to  account  for  the 
irregularity  in  the  difference  between  the  high 
results  in  Series  2 and  the  lower  but  more 
accurate  results  of  Series  1.  It,  however, 
would  not  account  for  the  wide  variance  in  the 
case  of  gold,  and  the  only  conclusion  in  regard 
to  the  figure  23 ‘53  is  that  the  experiment  was 
very  inaccurately  performed.  There  is  of  course 
the  one  outlet  in  juxtaposition  to  this,  that 
the  recorded  figure  might  have  suffered  from 
frequent  or  incorrect  reproduction,  and  it  must 
be  mentioned  in  this  direction  that  throughout 
the  whole  of  this  paper  entire  faith  has  been 
placed  on  the  correctness  of  the  English  trans- 
lation before  me. 

The  high  figure,  15 -28,  for  quicksilver  is  par- 
donable, considering  the  difficulty  that  must 
have  attended  the  weighing  of  a quantity  of 
it  in  water.  The  other  two  figures  are  very 
good,  and  show  that  Abu  Rihan  was  fully  ac- 
quainted with  pure  mercury.  The  same  may 
be  said  of  silver,  whose  results  are  the  best  on 
the  list;  and  also  of  tin.  It  is  rather  surpris- 
ing that  quicksilver  should  not  have  been  con- 
sidered a distinct  metal  in  view  of  its  great 
weight  and  its  specific  difference  to  silver. 
The  poor  results  with  lead  suggest  impure 
specimens  of  this  metal,  and  the  low  ones  with 
copper  indicate  the  presence  of  a considerable 
amount  of  dissolved  oxide.  The  high  figures 
for  iron  are  unaccountable.  The  modern  figure, 
8 ’58,  for  sefaid  ru  is  calculated  from  the  com- 
position given  above,  while  that  for  brass,  8*ii, 
is  obtained  from  the  recorded  composition  of 
the  alloy,  viz.,  copper  2 parts,  and  roohtoo- 
teea 1^  part,  taking  the  latter  to  be  zinc. 
This  is  evidently  wrong,  and  supports  the  belief 
that  zinc  had  not  been  isolated  as  a distinct 
metal.  Roohtooteea  is  supposed  to  have  been 
a kind  of  native  pewter.  Pewter  is  an  alloy  of 
lead  and  tin,  but  the  specific  gravity  of  the 
above  composition,  taking  roohtooteea  to  mean 
English  pewter,  would  be  much  higher  than  8 ‘33. 
This,  then,  would  tend  to  show  that  the  native 
pewter  contained  much  zinc,  and  that  the 
remainder  consisted  of  lead  and  tin.  It  could 
not  be  a mixture  of  zinc  and  tin  only,  as  the 
calculated  specific  gravity  of  the  brass  would 
fall  below  8-33.  Neither  could  it  be  composed 


simply  of  zinc  and  lead,  as  these  two  metals  l 
will  not  alloy.  Consequently,  roohtooteea , one  t 
of  the  seven  metals  of  the  early  Indians,  was 
probably  an  alloy  of  zinc,  tin,  and  lead.  This  J 
conclusion  is  fully  substantiated  by  my  own 
analyses  of  an  extended  series  of  old  Oriental 
brasses,  which  will  shortly  appear  as  a Govern- 
ment  report,  and  which  invariably  contained 
considerable,  but  indiscriminate,  quantities  of 
tin  and  lead,  as  well  as  the  primary  metals  for  j 
brass — copper  and  zinc — although,  it  must  1 
be  admitted,  that  the  per-centage  of  copper  in 
these  old  brasses  was  rarely  as  low  as  that 
corresponding  to  the  above  recorded  compo-  I 
sition  of  brass,  viz.,  57  per  cent.  Oriental 
alloys,  especially  the  old  ones,  are  very  indis- 
criminate mixtures ; and  this  would  account 
for  the  variation  in  the  figures  relating  to  | 
sefaid  ru  and  brass  in  the  above  Table. 

The  Coins. 

In  the  beginning  of  the  reign  of  king  Akbar,  , 
gold  was  coined  in  many  parts  of  his  kingdom  ; 
but,  later  on,  no  gold  coins  were  permitted  to  i 
be  struck,  except  at  the  four  following  places, 
viz.  : — The  capital  Agra,  Bengal,  Ahmedabad, 
and  Cabul.  Silver  and  copper,  besides  being  ; 
coined  at  these  places,  were  also  struck  in  ten  j 
other  cities ; and  copper  coins  only  were 
allowed  to  be  made  in  28  other  places.  A 
large  traffic  was  carried  on  in  mohurs,  I 
rupees,  and  dams.  The  ordinary  round  mohur 
was  equal  in  value,  when  of  full  weight,  to  360  | 
dams.  Now  the  dam  has  been  calculated  to 
equal  about  0-575  of  an  English  penny,  con- 
sequently, the  mohur  would  be  equivalent  to 
about  17s.,  rather  a low  value  compared  to  the  i 
present  mohur,  which  is  equal  to  nearly  twice 
that  amount. 

“ If,  after  a time,  there  was  worn  away  the 
weight  of  three  grains  of  rice,  they  still 
accounted  it  of  the  first  degree,  and  made  no 
difference  between  them  ; what  was  deficient,  | 
from  four  to  six  of  such  grains,  they  made  of  j 
the  second  degree,  and  its  value  was  355  dams ; 
and,  if  from  six  to  nine  grains  were  lost,  it  was  I 
then  reckoned  of  the  third  degree,  and  its 
value  was  350  dams  ; and  whatever  was  of 
shorter  weight  than  the  latter  was  received  as 
bullion.’  ’ 

The  rupee  was  made  of  pure  silver.  There 
were  two  kinds,  viz.,  the  square  and  the  round. 
The  former  was  equal  in  value  to  40  dams,  and 
the  latter  to  39  dams.  When  they  became 
deficient  in  a certain  weight  they  were  rated 
at  38  dams,  and  below  this  were  received  as 
bullion. 
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These  customs  were  in  vogue  when  Akbar 
came  to  the  throne.  They  were  changed 
somewhat  by  him,  so  that  the  mohur  of  three 
grains  deficiency,  and  the  rupee  of  six  grains, 
were  considered  to  be  not  of  full  weight. 
“And  this  regulation  was  the  only  effectual 
method  that  could  have  been  taken  for  shorten- 
ing the  hands  of  mean,  mercenary  wretches  ; 
because  that,  if  the  officers  of  the  mint  coined 
money  of  such  deficiency  of  weight,  or  the 
treasurers  reduced  the  coins  of  full  weight  to 
this  quantity  of  deficiency,  there  was  no 
remedy  : and  also  shameless  thievish  people 
dipt  the  coin.”  “ By  command  of  his  majesty 
they  made  grains  of  agate,  which  were  ordered 
to  be  used  in  weighing;”  and  it  was  further 
ordered  that,  in  receiving  coin  for  the  payment 
of  revenue,  “whatever  was  the  deficiency  in 
weight  or  standard  should  be  taken  exactly 
according  to  the  present  rate,  and  no  more.” 

In  this  branch  of  the  subject  are  mentioned 
some  of  the  so-called  immortal  coins,  with  the 
names  and  relative  values  of  probably  all  the 
coins  which  were  then  in  use,  and  which 
number  about  forty.  Amongst  the  more  in- 
teresting are  the  heavy  gold  ones,  which  were 
elaborated  with  inscriptions,  and  of  which  the 
following  is  chosen  as  affording  a good 
example.  It  is  a circular  coin,  equal  in  value 
to  100  round  mohurs  (probably  about  ^86),  and 
on  the  border  of  one  side  is  the  following 
tetrastich  : — 

“ The  sun  from  whom  the  seven  seas  obtain  pearls. 

The  black  stone  from  its  rajrs  obtains  a jewel. 

The  mine  from  the  correcting  influence  of  its  beams 
obtains  gold. 

And  that  gold  is  ennobled  by  the  impression  of  Shah 
Akbar.” 

On  the  field  is  : — 

“ God  is  greatest  —^nighty  is  his  glory.” 

On  the  border  of  the  reverse  is  another 
tetrastich  : — 

“ This  coin,  which  is  the  garment  of  hope, 

Carries  an  everlasting  impression  and  immortal  name. 

Its  fortunate  front  bears  this,  sufficient  for  ages, 

That  the  sun  has  cast  a glimpse  upon  it.” 

And  on  the  field  is  written  the  date  of  the 
month  and  year. 

The  translator  points  out  that  by  the  sun  in 
the  last  line  is  probably  meant  the  king. 

There  was  another  coin,  named  sehenseh , 
similarly  inscribed,  and  equal  in  value  to  100 
laal jilaly, or  square  mohurs.  As  these  mohurs 
were  of  a value  one-third  higher  than  the 
round  variety,  the  sehenseh  must  have  been 
worth  ^115.  There  were  also  coins  made  of 
half  this  value,  a fourth,  fifth,  eighth,  tenth, 
twentieth,  twenty-fifth,  and  a fiftieth,  but  very 


little  trade  was  supposed  to  have  been  done 
with  these,  especially  the  heavier,  coins,  which 
were  scarce,  and  used  probably  more  for  orna- 
mental purposes.  The  smallest  gold  coin  struck 
was  the  thirty-second  part  of  the  ilahee , which 
latter  was  equal  to  twelve  rupees.  It  was 
impressed  on  each  side  with  a wild  rose,  and 
would  be  nominally  equal  to  about  ninepence. 

“ It  is  the  custom  in  the  mints  of  the 
presence  that,  for  one  month’s  continuance, 
they  coin  the  gold  laal  jilaly , the  dehn  (one- 
half  of  a laal  jilaly ),  and  the  mun  (one- 
fourth  of  a laal  jilaly ) ; but  they  do  not 
strike  any  other  gold  coins  without  a fresh 
order  every  day.” 

The  largest  silver  coin  mentioned  is  the 
rupee,  and  the  smallest  is  one  which  is  the 
twentieth  part  of  its  value.  These  coins  were 
round,  but  there  was  also  a series  of  square 
coins,  identical  in  weight  and  value  to  the 
rupee  and  its  divisions,  which  was  first  pre- 
pared during  Akbar’s  reign.  The  smallest 
copper  coin  was  an  eighth  part  of  a dam,  and 
would  be  equal,  therefore,  to  about  0^072  of  a 
penny,  or  a little  less  than  one-third  of  a 
farthing.  The  dam  was  divided  into  twenty -five 
equal  parts,  called  cheetels ; but,  apparently, 
these  values  were  only  used  in  calculations, 
and  were  not  represented  by  any  actual  coin. 

In  the  Royal  Mint  report  of  1877  there  is  a 
a print  of  a gold  coin  of  King  Akbar,  which  is 
at  present  in  existence  at  the  British  Museum. 

Conclusion. 

In  reading  through  the  above  account,  one 
characteristic  of  Eastern  life  will  have  been 
noticed,  a characteristic  which  has  always 
existed,  and  which  apparently  will  for  ever 
continue  to  exist,  viz.,  dishonesty.  It  is  a 
peculiar  circumstance  that,  whatever  change 
has  taken  place  in  Eastern  tribes,  either 
progressive  or  otherwise,  they  have  always 
retained  a firm  hold  on  the  qualification  of 
misappropriation.  The  Hindoos  are  as  dis- 
honest to-day  as  ever  they  were.  They  know 
of  the  existence  of  this  failing,  and  always 
have  known  of  it,  which  is  evident  by  the 
precautions  which  were  taken  to  guard  against 
it,  and  the  mention  of  it  in  connection  with 
some  of  the  highest  officials  in  the  land.  It 
is  extremely  doubtful  whether  Akbar  ever 
possessed  that  Tana-avis , an  honest  native, 
to  fill  the  post  of  the  third  officer  of  his  mint, 
mentioned  above.  The  greed  for  gold  was 
exceptionally  great,  and  it  is  only  equalled  at 
the  present  day  in  other  parts  by  the  desire  to 
possess  diamonds.  It  is  hardly  to  be  wondered 
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at  when  one  considers  the  relatively  great 
value  of  gold.  For  instance,  a native  work- 
man, in  some  parts  of  India,  receives  now  in 
wages  only  about  twopence  per  day.  Imagine 
the  temptation  to  such  a man  when  anything 
in  the  nature  of  gold  passes  through  his 
hands  to  quietly  secure  a few  days’  salary. 
Two  or  three  grains  could  easily  be  cut  off,  with 
little  chance  of  detection,  except  by  weighing. 

The  smooth  - edged  coins  offered  special 
facility  for  clipping,  and  this  custom  has  not 
been  altogether  unknown  in  England.  Milling 
the  coin,  of  course,  was  the  means  adopted  for 
preventing  it  in  western  countries  ; and  it  has 
succeeded,  but  not  so  with  the  Oriental,  to 
whom  it  presents  no  difficulty.  The  Chinaman 
of  the  present  day  has  a novel  method  of 
manipulating  the  American  dollar.  He  bores 
a few  holes  through  the  body  of  it,  and  then 
fills  them  up  again  with  a base  alloy  of  the 
same  specific  gravity  as  the  coin. 

The  above-mentioned  case  of  the  Burmese 
bell  is  an  amusing  instance  of  dishonesty. 
There  are  two  probable  explanations  of  the 
wide  difference  between  the  stated  and  the 
actual  composition  of  the  metal.  The  first  is 
that  the  man  who  wrote  the  inscription  was  not 
over  scrupulous  in  respect  to  the  truth,  and 
never  intended  putting  any  gold  or  silver  into 
the  alloy  at  all,  in  which  case  his  chances  of 
“ attaining  Nek'  ban  ” must  have  been  rather 
remote.  The  other  is  that  the  person  he  em- 
ployed to  cast  the  bell  appropriated  the  pre- 
cious metals  and  substituted  the  baser  ones  for 
them.  Both  cases  are  possible,  but  the 
majority  of  opinions  expressed  by  persons  who 
are  acquainted  with  the  natives  incline  towards 
the  former  as  being  the  more  likely  of  the  two. 
Many  persons  probably  have  experienced  in- 
stances which  illustrate  the  latter  explanation, 
but  there  is  one  in  which  Mr.  Purdon  Clarke 
was  specially  interested,  which  can  be  suitably 
related  here,  as  it  affords  us  a modern  example 
of  the  ever-prevailing  tendency.  To  complete 
the  effect  of  the  Indian  village  at  the  recent 
Indian  and  Colonial  Exhibition  at  South  Ken- 
sington, some  native  workers  were  specially 
brought  over  to  illustrate  their  handicraft. 
Among  these  was  a clever  and  notorious  metal- 
worker, to  whom  Mr.  Clarke  handed  some 
gold  scraps,  broken  earrings,  &c.,  to  be  made 
into  an  artistic  bracelet.  The  exhibition  closed 
and  a crude  bangle  was  returned  with  regret 
that  the  man  had  not  had  time  to  finish  it.  The 
article  being  useless,  Mr.  Clarke  asked  me  some 
time  afterwards  to  recover  and  purify  the  gold 
in  it  for  him.  I tried  to  do  so  but  there  was  none 


there.  The  characteristic  native  had  the  gold, 
and  Mr.  Clarke  had  a piece  of  burnt  brass. 

There  has  always  existed  a great  temptation 
to  be  dishonest  in  connection  with  the  art  of 
gold  coinage,  in  all  ages  and  in  all  countries. 
The  cheaper  the  labour — and,  consequently, 
the  higher  the  local  value  of  the  metal— the 
greater,  of  course,  will  be  that  temptation. 
Professor  Roberts-Austen  deals  extensively 
with  this  subject  in  the  Cantor  Lectures  pre- 
viously mentioned,  and  shows  that  dishonesty 
has  been  distinctly  prevalent  in  England. 
Instances  are  pointed  out  in  which  the  prepa- 
ration and  the  issue  of  coins  have  been  unfairly 
manipulated  for  the  benefit  of  the  ruling  power. 
Henry  VIII.  was  particularly  happy  in  this 
respect,  so  much  so  that,  in  reference  to  his 
coins  in  Smith’s  “Coins  of  the  World,”  it  is 
stated  that  “the  gold  and  silver  of  Henry 
VIII.  were  so  debased  as  to  render  it  impossible 
to  learn  or  estimate  their  weight,  fineness,  and 
value.”  The  issue  of  inferior  coins  was  con- 
tinued in  the  reign  of  Edward  VI.  ; but,  need- 
less to  say,  it  led  to  financial  demoralisation, 
and  the  definite  standard  had  to  be  restored, 
with  a given  margin  or  “ remedy  ” for  weight 
and  fineness.  A kind  of  legitimate  fraud  has 
since  at  times  been  practised,  by  issuing  the 
coins  within  the  remedy  of  fineness,  but  as 
near  the  lowest  limit  as  possible,  and 
appropriating  the  difference  between  the 
nominal  and  actual  value  as  profit. 

Professor  Roberts-Austen  says  : — “ The  law 
does  not  appear  to  have  contemplated  that  the 
‘ remedy  ’ should  be  systematically  made  use 
of  as  a source  of  profit,  either  to  the  Crown  or 
to  the  Master  of  the  Mint.  It  was  rather 
considered  to  define  the  limits  within  which 
occasional  variations  of  standard  weight  were 
unavoidable.  . . .With  regard  to  the  action 
of  mint  masters  in  this  respect,  the  history  of 
the  coinage  abundantly  proves  that  they  fre- 
quently availed  themselves  of  the  ‘remedies,’ 
viewing  them  as  a legitimate  source  of  profit, 
or  as  a means,  incidentally  provided  by  their 
contracts,  for  reducing  the  current  expenses  of 
working  ; the  best  known  case  being  probably 
that  of  Lonison,  Master  of  the  Mint  in  the 
reign  of  Queen  Elizabeth.” 

When  the  remedies  were  wide,  large  incomes 
could  thus  easily  be  made,  and  although  the 
scale  of  limits  has  been  much  reduced,  there 
could  be  a considerable  profit  made  at  the 
present  day  if  the  remedy  were  persistently 
used  for  that  purpose  ; thus,  in  1889,  it  would 
legally  have  been  possible  to  have  made  a 
maximum  profit  to  the  State  of  ,£15,000  on  the 
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fineness  alone  of  the  gold  coinage.  Fortun- 
ately, we  have  it  on  the  best  authority — the 
chemist  of  the  Mint,  Professor  Roberts-Austen 
— that  advantage  is  no  longer  taken,  nor 
attempted  to  be  taken,  in  England,  of  this 
opportunity  of  gaining  profit  at  the  expense  of 
the  integrity  of  the  nation’s  coins.  This  is 
what  he  says  : — “It  is  certainly  not  the  opinion 
of  Mint  officers  at  the  present  day  that  the 
remedies  should  be  reduced  to  the  lowest 
possible  point,  as  this  would  involve  the  rejec- 
tion and  re-coinage  of  a large  number  of 
pieces  before  they  could  be  permitted  to  leave 
the  Mint ; but,  on  the  other  hand,  all  agree 
that  a persistent  variation,  however  slight, 
above  or  below  standard,  has  never  been  con- 
templated bylaw.  The  effect  of  such  a mean 
variation  would  be  remaikable.  If,  for  instance, 
the  Mint  were  to  issue  sovereigns  which  were 
either  persistently  too  rich  or  too  poor  in  gold, 
to  the  extent  actually  permitted  by  law,  a loss 
or  profit  would  accrue  of  over  ^2,000  on  each 
million  coined,  and  a persistent  variation  of 
only  one  ten-thousandth  part  would  be  equiva- 
lent to  a profit  or  loss  of  ^100  a million.  In 
Mint  practice,  at  the  present  day,  even  this 
comparatively  small  variation  should  be 
avoided,  and  the  public  trials  of  the  pyx  prove 
that  it  does  not  exist.” 

The  trial  of  the  pyx  held  by  the  jury  of  the 
Goldsmiths’  Company,  showed  that  the  fine- 
ness of  the  gold  coinage  for  the  year  ending 
June  30th,  1889,  averaged  91  6-657,  the  precise 
standard  being  916-666.  When  a large  num- 
ber of  the  year’s  coins  wTere  melted  together 
and  cast  into  an  ingot,  that  ingot  assayed 
916-70,  or  only  four  hundred-thousandths  above 
the  prescribed  standard.  At  the  same  trial  the 
actual  weight  of  the  coins  proved  to  be  equally 
satisfactory — the  average  of  the  sovereigns 
tried  being  123*231  grains.  The  standard 
weight  of  the  sovereign  is  123*27447  grains, 
with  a limit  of  -f-  or  - 0-2  of  a grain.  Such 
results  are  remarkable,  and  they  are  as  credit- 
able to  the  skill  of  those  engaged  in  their  pro- 
duction as  they  are  honourable  to  the  nation. 
They  cannot  be  made  too  widely  known  or  too 
frequently  placed  on  record. 

In  connection  with  this  subject  it  is  interest- 
ing to  note  the  above  extract  from  “Ayeen 
Akbery  ” relating  to  the  mint  coining  money 
deficient  in  weight,  and  the  treasurers  reduc- 
ing the  coins  of  full  weight  to  the  maximum 
quantity  of  deficiency,  showing,  as  it  does, 
that  the  Hindoo  of  the  16th  century  was  as  fully 
alive  to  taking  advantage  of  a legal  oppor- 
tunity as  of  an  illegal  one. 


ECONOMIC  CONDITION  OF  VENEZUELA . 

The  Republic  of  Venezuela  has  an  area  of  632,695 
square  miles,  it  being  thus  three  times  the  size  of 
France  and  of  Germany,  five  times  that  of  Italy,  and, 
excepting  Russia,  larger  than  any  of  the  European 
nations.  Its  coast  line  has  an  extent  of  1,500  miles, 
indented  by  five  gulfs.  The  Bulletin  of  the  Bureau 
of  the  American  Republic  states  that  the  territory  of 
the  Republic  is  divided  into  three  belts,  viz.,  the  culti- 
vated, the  pastoral,  and  the  wooded.  In  the  first 
there  are  cultivated  coffee,  cocoa,  sugar,  sugar-cane, 
bananas,  cotton,  indigo,  cocoanuts,  Indian  corn,  and 
all  the  products  of  the  torrid  zone,  and  many  of 
those  of  the  temperate  zone,  such  as  rice,  wheat, 
barley,  &c.  The  cultivated  regions  are  mostly  made 
up  of  extensive  valleys,  surrounded  by  high  mountains 
and  watered  by  abundant  rivers.  The  pasture  lands 
are  vast  plains  where  many  kinds  of  grasses  abound, 
and  which  are  in  many  places  traversed  by  rivers, 
some  of  which  are  navigable.  The  wooded  belt  is 
situated  near  the  Orinoco,  and  contains  very  rich 
gold  mines.  Here  are  produced,  without  the  neces- 
sity of  cultivation,  caoutchouc,  the  tonka  bean, 
copaiba,  and  other  articles  much  prized  in  foreign 
markets.  The  great  mountain  chain  of  the  Andes, 
which  commences  to  the  west  of  the  Straits  of 
Magellan,  after  skirting  the  entire  Pacific  coast  of 
South  America,  sends  out  two  of  its  ranges  towards 
Venezuela,  their  great  altitudes  furnishing  varied 
climates.  In  the  1,500  miles  of  coast  line  Vene- 
zuela has  50  coves  and  32  ports,  besides  numerous 
anchorages.  Among  these  ports  there  are  some 
which  it  is  said  could  well  give  anchorage  to 
the  combined  fleets  of  Europe.  The  territory  is 
traversed  by  1,059  rivers,  the  greatest  of  all  being  the 
Orinoco,  which  is  one  of  the  largest  in  the  world.  Its 
length  is  1,300  miles,  almost  entirely  navigable  ; and, 
in  some  places,  it  is  12  miles  wide.  Its  narrowest 
part  is  in  front  of  Bolivar  city,  and  it  there 
measures  3,000  feet  in  width.  The  Orinoco  has 
many  tributaries,  rendering  navigation  to  the  neigh- 
bouring Republic  of  Colombia  easy,  and  the  branch 
called  the  Casiquiare  unites  it  with  the  Negro  river, 
a great  tributary  of  the  Amazon ; so  that,  from  the 
mouth  of  the  Orinoco,  on  the  Atlantic,  there  is 
established  the  extensive  water  communication  which 
crosses  Venezuela,  Colombia,  Ecuador,  Bolivia,  and 
Peru,  and  which  goes  as  far  as  Brazil.  There  are 
only  two  seasons  in  Venezuela,  summer  and  winter: 
the  first  is  dry,  and  the  latter  rainy ; but  the  trees 
retain  their  verdure  and  produce  the  entire  year.  The 
climate  is  varied.  Venezuela  is  one  of  the  richest 
republics  of  South  America,  as  regards  natural 
resources  and  easy  means  of  developing  them ; for 
although  its  territory  is  crossed  by  three  mountain 
systems,  their  configuration  presents  many  practicable 
means  for  communication  with  the  plains  and  valleys. 
The  greatest  wealth  of  Venezuela  consists  in  her 
agriculture,  and  coffee  and  coc®a  are  her  principal 
products,  The  value  of  the  annual  export  of  coffee 
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is  estimated  at  12,000,000  dollars,  and  that  of  cocoa 
at  more  than  3,000,000.  The  breeding  of  cattle  is 
another  source  of  wealth  for  Venezuela.  There  are 
at  present  in  the  country  1 1,000,000  head  of  cattle. 
The  exportation  of  hides  amounts  to  1,200,000 
dollars  a year.  The  population  of  Venezuela  is 
about  2,500,000,  of  whom  326,000  are  native  Indians. 
The  country  abounds  in  mines  of  gold,  silver,  copper, 
iion,  lead,  quicksilver,  coal,  petroleum,  asphalt,  kaolin, 
and  several  other  minerals,  all  more  or  less  unde- 
veloped. There  are  only  in  actual  operation  some 
gold  mines  in  Guiana  belonging  to  native  and  foreign 
companies  ; those  of  copper  in  Tucacas,  the  coal 
mines  of  Naricual,  and  the  copper  mines  of  Carupano. 
The  gold  mines  of  Yurnary,  in  Guiana,  are  considered 
among  the  richest  in  the  world.  It  may  be  said 
that  their  working  is  just  beginning,  and  yet  their 
annual  output  amounts  to  11,000,000  dollars.  There 
are  several  railway  lines  already  completed,  and 
others  are  being  actively  constructed  by  English, 
American,  and  German  companies.  Among  these 
are  the  Central  Railway,  which  will  unite  Caracas 
with  the  capital  of  the  State  of  Carabobo,  and  will 
be  240  kilometres  in  length  (kilometre  = '621  of  a 
mile),  and  the  great  Venezuelan  railway  ( Gran 
Ferrocarril  de  Venezuela),  also  240  kilometres  in 
length,  starting  from  Caracas,  with  its  terminus  in 
the  city  of  San  Carlos,  on  the  plains  of  the  Republic. 
Venezuela  has  good  telegraph  and  telephone  service, 
and  is  connected  by  cable  with  Europe  and  the 
United  States.  As  regards  her  trade,  Venezuela 
is  one  of  the  South  American  Republics  which  have 
largely  increased  their  commerce  with  the  United 
States  in  the  last  decade.  In  1880  Venezuela  ex- 
ported her  products  to  the  United  States  to  the 
amount  of  6,000,000  dollars,  and  imported  mer- 
chandise to  the  value  of  over  2,000,000.  In  1889 
her  exports  to  the  United  States  amounted  to  more 
than  10,000,000  dollars,  and  she  bought,  in  the  same 
period,  merchandise  valued  at  5,000,000,  which  is  more 
than  she  annually  sells  to,  and  buys  from,  England, 
Germany,  France,  and  other  nations  of  Europe. 


WOOL  PRODUCTION  IN  ASIATIC  TURKEY. 

The  whole  of  Asiatic  Turkey  may  be  considered  as 
a wool-growing  country,  as  according  to  the  United 
States  Consul  at  Constantinople,  every  province  of 
Asia  Minor  produces  this  article  to  a great  extent. 
The  quantity  produced  in  eveiy  district  appears  to 
depend  largely  upon  the  habits,  character,  and 
civilisation  of  the  inhabitants  of  the  respective  pro- 
vinces. Thus  the  greatest  exports  of  wool,  accord- 
ing to  the  official  statistics,  are  made  from  Meso- 
potamia, where  the  inhabitants  are  all  nomads,  and 
have  no  other  occupation  than  taking  care  of  very 
numerous  flocks  of  sheep,  and  migrating  during  the 
whole  year  from  one  region  to  another,  according  to 
the  climate  and  foraging  conditions  of  the  country. 
Flocks  of  sheep  are  not  as  numerous  in  western  and 


northern  Asia  Minor  as  in  the  valleys  of  the  Euphrates 
and  Tigris.  This  is  due  to  the  fact  that  in  those  ! 
parts  of  Anatobia  the  inhabitants  are  much  more  1 
occupied  in  cultivating  the  country  than  travelling  U 
all  the  year  round  with  their  tents  and  flocks  of  I 
sheep.  A relatively  higher  degree  of  civilisation, 
and  less  nomad  life  prevail  among  the  people  of  J 
Anatolia  than  those  of  the  desert  region  of  Meso-  I 
potamia.  Another  important  point  which  is  worth  I 
noticing  in  Asia  Minor  is  that  the  quality  of  the  wool  ' 
in  each  district  seems  to  be  influenced  by  the  climatic  j 
and  topographical  condition  of  the  country.  Thus  1 
the  wool  of  the  flocks  of  sheep  of  the  plains  of 
Mesopotamia,  which  belong  to  the  Arabs  (these 
people  inhabit  the  whole  of  the  valley  of  the 
southern  Tigris,  and  are  divided  into  achirets , or 
tribes,  to  whom  belong  the  flocks  of  sheep),  and 
which  pass  the  winter  outside,  owing  to  the  mild 
climate  of  the  country,  is  of  much  finer  and 
cleaner  quality  than  the  wools  of  the  flocks  of  the 
north,  viz.,  of  the  province  of  Koordistan,  where  the 
severe  winter  obliges  shepherds  to  keep  their  sheep 
under  peculiar  roofs,  which  are  called  aghel  in 
Turkish,  and  are  always  inadequate  to  cover  the 
numerous  animals,  which  very  often  lie  in  dirt,  and 
thus  the  wool  is  deteriorated  to  a great  extent.  Com- 
paring the  different  samples  of  wool,  it  is  found  that 
it  is  cleaner  wherever  there  are  several  small  rivers 
which  the  animals  cross.  Wool  is  free  from  dust 
when  the  flocks  live  in  mountainous  regions.  There 
is,  for  example,  a far  greater  amount  of  dust  in  the 
goats’  wool  coming  from  the  plains  lying  east  of 
Konieh  or  Iconium  than  in  that  coming  from  Angora 
and  other  regions,  which  are  mountainous.  With 
regard  to  the  different  families  in  Asia  Minor,  it 
must  be  pointed  out  that  there  are  actually  very  few 
differences  among  the  races  of  various  districts,  and 
these  differences  can  be  divided  principally  into  two 
classes.  First,  the  flocks  of  Anatolia  (excluding 
Mesopotamia),  belong  generally  to  the  family  known 
in  Asia  Minor  as  caraman.  It  is  said  to  be  difficult 
to  explain  why  this  name  has  been  given  to  the 
principal  family  of  sheep  in  Asia  Minor.  One  reason 
that  is  given  is,  that  it  is  so  called  because  the  dis- 
trict of  Caramania  and  the  fields  of  Tchoukourova 
(low  land) — which  are  extending  to  the  south — are 
the  places  where  a great  many  shepherds  meet, 
coming  with  flocks  from  all  parts  of  Anatolia  every 
spring,  in  order  to  shear  the  wool.  Secondly,  the 
other  principal  family  is  that  of  Mesopotamia ; but 
the  sheep  belonging  to  the  same  differ  essentially, 
according  to  the  different  regions,  and  no  general 
name  is  given  to  it.  Karadi , or  karakash,  aw  as  si. 
mendelli , kerkouk , djaff  2x0.  the  names  given  to  the 
different  qualities  of  wool  produced  in  Mesopotamia. 
The  flocks  in  Mesopotamia  have  been  crossed  with 
Persian  sheep,  of  which  they  maintain  the  principal 
element  in  their  blood.  It  is  reported  that  35,000 
bales  of  wool  are  exported  annually  from  the  whole 
district  of  Mesopotamia,  and  the  largest  proportion 
of  this  quantity  goes  to  the  United  States. 
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NOTICES. 

♦ 

STOCK  PRIZE . 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Stock 
Trust,  a Gold  Medal,  or  a Prize  of  £ 20 , for 
competition  amongst  the  students  of  the 
Schools  of  Art  of  the  United  Kingdom,  at 
the  Annual  National  Competition  held  in  1892. 

The  prize  is  offered  for  the  best  original 
design  for  architectural  decoration,  by  means 
of  painting,  stucco,  carving,  mosaic,  or  any 
other  method,  such  as  that  for  the  side  of  a 
room  or  hall,  a ceiling,  or  the  apse  or  side  of 
the  chancel  of  a church.  The  design  must  be 
on  imperial  sheets,  and  must  be  accompanied 
by  drawings  of  details  on  separate  imperial 
sheets.  Mere  patterns  or  pieces  of  painting 
and  modelling,  without  the  mouldings  or 
borders  necessary  to  make  up  a complete 
decorative  scheme,  will  not  be  taken  into  con- 
sideration. The  work  is  to  be  that  of  the  pre- 
vious school  year. 

The  designs  are  to  be  submitted  in  the  usual 
manner  to  the  Examiners,  at  the  Annual  Com- 
petition (April,  1892)  of  the  Department  of 
Science  and  Art.  Competing  designs  must 
be  marked,  “ In  competition  for  the  Stock 
Prize,”  in  addition  to  being  labelled  and 
staged  according  to  the  regulations  of  the 
Department  of  Science  and  Art. 


MUL  REA  D Y PRIZE. 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Mulready 
Trust,  a Gold  Medal,  or  a prize  for  £20,  for 
competition  amongst  students  of  the  Schools 
of  Art  of  the  United  Kingdom,  at  the  Annual 
National  Competitions  held  in  1892  and  in 
1893. 


The  prize  is  offered  to  the  student  who 
obtains  the  highest  marks  in  the  following 
stages  of  instruction  : — - 

A finished  drawing  of  imperial  size  from  the 
nude  living  model. 

Time  studies  from  the  nude  living  model. 

Studies  of  hand  and  feet  from  the  living 
model. 

Also,  in  the  3rd  Grade  Examination,  May, 
1892,  in  drawing  from  the  living  model. 

No  student  will  be  eligible  for  the  award 
who  has  not  taken  a First-class  at  the  Third 
Grade  Examination,  and  who  has  not  received 
marks  for  a drawing  of  imperial  size.  Neither 
of  the  other  two  subjects  is  obligatory,  but  a 
fair  proportion  of  marks  will  be  given  for  each . 

The  works  must  be  those  of  the  previous 
school  year. 

The  drawings,  &c.,  are  to  be  submitted  in 
the  usual  manner  to  the  Examiners,  at  the 
Annual  Competition  (April,  1892)  of  the  De- 
partment of  Science  and  Art.  Competing 
drawings,  &c.,  must  be  marked,  ‘'In  Com- 
petition for  the  Mulready  Prize,”  in  addition 
to  being  labelled  and  staged  according  to  the 
regulations  of  the  Department  of  Science  and 
Art. 


Chicago  Exhibition,  1893, 
+ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  October,  but,  in  the  meantime,  in- 
tending exhibitors  can  apply  to  the  Secretary 
of  the  Society  of  Arts,  and  their  names  will  be 
noted  at  once,  with  a view  to  their  receiving 
early  copies  of  the  prospectus  when  ready. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

PHOTOGRAPHIC  CHEMISTRY. 

By  Professor  R.  Meldola,  F.R.S. 
Lecture  /. — Delivered  March  glh,  1891. 

Apart  from  the  popularity  of  photography 
as  an  inexpensive  amusement,  enabling  the 
amateur  to  obtain  with  comparatively  simple 
appliances  permanent  records  of  places  visited, 
or  representations,  more  or  less  faithful,  of  the 
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features  of  those  whose  individuality  it  is 
wished  to  bear  in  remembrance,  the  subject  is 
becoming-  of  daily  increasing  importance  on 
account  of  the  numerous  applications  which 
photographic  processes  have  found,  both 
in  art  and  in  science.  For  this  reason  it  is 
desirable  that  the  claims  of  photography  to  be 
considered  a distinct  branch  of  applied  science 
or  technology  should  be  urged  upon  all  those 
who  are  in  any  way  interested  in  the  advance- 
ment of  technical  education.  Some  progress 
has  already  been  made  in  this  direction  in  cer- 
tain schools  and  colleges  in  this  country,  but 
when  our  efforts  are  compared  with  the  keen 
appreciation  of  the  subject  which  is  borne 
witness  to  by  the  splendidly  equipped  photo- 
chemical laboratories  of  the  technical  high 
schools  of  Berlin  and  Vienna,  it  will  be  ad- 
mitted that  in  this,  as  in  other  departments  of 
chemical  technology,  we  have  allowed  our- 
selves to  sink  into  a secondary  position.  It  is 
certainly  remarkable  that  the  land  of  Fox 
Talbot  and  Herschel — the  country  which  has 
given  to  the  photographic  world  all  the  most 
important  processes  discovered  since  the 
foundation  of  the  art  by  Niepce  and  Daguerre* 
— should  nowhere  possess  a school  of  photo- 
chemistry where  the  subject  can  be  taught 
from  a scientific  platform,  or  where  original 
investigators  can  find  the  requisite  appliances 
and  the  skilled  assistance  necessary  for  the 
prosecution  of  research. 

Setting  out  from  the  admission  that  photo- 
graphy must,  sooner  or  later,  become  incorpor- 
ated in  all  schemes  of  systematic  instruction 
in  applied  science,  I propose  in  the  present 
course  of  lectures  to  show  how  this  subject 
may  be  dealt  with  from  a chemical  point  of 
view.  From  this  it  must  not  be  inferred  that 
photography  is  to  be  regarded  purely  as  a 
branch  of  chemical  technology,  for  it  has  also 
its  physical  side,  and  the  highly  trained  photo- 
grapher should  be  well  grounded  in  the  theory 
and  construction  of  lenses,  spectrum  analysis, 
and,  in  short,  in  the  general  principles  of 
optics.  Assuming  this  knowledge  to  have 
been  acquired,  we  may  proceed  to  ask  how 
the  subject  is  to  be  taught,  and  the  considera- 


*  This  is  no  vain  boast.  Taking  the  discoveries  in  order, 
we  have  the  silver  print  and  chromatised  gelatine  emanating 
from  Fox  Talbot ; the  cyanotype  due  to  Sir  John  Herschel ; 
the  collodion  process  introduced  by  Scott  Archer  and  Fry ; 
collodion  dry  plates  by  Russell ; printing  with  pigmented 
gelatine  worked  out  by  Swan  ; gelatino-bromide  emulsion 
introduced  by  Maddox ; and  the  platinotype  process  of 
Willis  ; to  say  nothing  of  the  photo-mechanical  printing  pro- 
cesses, such  as  Woodburytype,  to  which  English  investigators 
b^vc  contributed  so  largely. 


tion  of  this  question  is  of  considerable  import- 
ance— it  is,  in  fact,  of  far  greater  importance 
than  may  appear  at  first  sight,  for  photo- 
graphy is  most  admirably  adapted  to  bring 
out  into  prominence  the  principles  of  technical 
instruction  in  a subject  which  is  very  largely 
of  a chemical  nature.  The  consideration  of 
this  question  may  help  to  dispel  some  of  the 
haze  with  which  the  much-abused  term  “ tech- 
nical training”  has  been  surrounded,  and  it 
will  certainly  lead  to  a clear  conception  of  the 
object  and  scope  of  these  lectures. 

There  are  many  who  identify  technical  in- 
struction with  the  teaching  of  some  handicraft, 
a notion  which  has  no  doubt  arisen  from  the 
identification  of  technical  skill  with  manual 
dexterity  in  some  mechanical  industry.  By  the 
adoption,  either  tacitly  or  openly,  of  this 
narrow  definition,  the  chemical  industries  have 
suffered  to  a very  large  extent  in  this  country, 
because  their  progress  is  more  dependent  on  a 
knowledge  of  scientific  principles,  and  much 
less  dependent  on  manual  dexterity  than  any 
of  the  other  subjects  dealt  with  in  schemes  of 
technical  instruction.  Now  in  order  to  give 
technical  instruction  in  a subject  like  photo- 
graphy, which  is  so  intimately  connected  with 
chemistry,  we  may  adopt  one  of  two  courses. 
The  student  may  become  a practical  photo- 
grapher in  the  first  place,  and  may  then  be 
led  on  to  the  science  of  his  practice  by  an 
appeal  to  the  purely  chemical  principles 
brought  into  operation.  This  may  be  called 
the  analytical  method.  The  other  method  is 
to  give  the  student  a training  in  general 
chemistry  first,  and  then  to  specialise  his 
knowledge  in  the  direction  of  photography. 
This  may  be  regarded  as  a synthetical  method. 

In  other  departments  of  technology,  and 
especially  in  those  where  the  underlying 
principles  are  of  a mechanical  nature,  the 
analytical  method  may  be,  and  has  been, 
adopted  with  success.  It  is  possible  to  lead 
an  intelligent  mechanic  from  his  every-day 
occupations  to  a knowledge  of  the  higher 
principles  of  mechanical  science  by  making 
use  of  his  experience  of  phenomena  which  are 
constantly  coming  under  his  notice.  From 
this  it  is  sometimes  argued  by  those  who  are 
in  the  habit  of  regarding  technical  instruction 
from  its  purely  analytical  side,  that  technical 
chemistry  can  be  taught  by  the  same  method. 
Some  teachers  may  possibly  succeed  in  this  pro- 
cess, but  my  own  experience,  both  as  a tech- 
nologist and  a teacher,  has  led  me  to  the  con- 
clusion that,  for  chemical  subjects,  the  analytical 
method  is  both  too  cqnjbergorqe  qnd  circuitous 
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to  be  of  any  real  practical  use.  No  person 
engaged  in  chemical  industry  in  any  capacity 
— whether  workman,  foreman,  manager,  or 
proprietor — can  be  taught  the  principles  of 
chemical  science  out  of  his  own  industry,  un- 
less he  has  some  considerable  knowledge  of 
general  principles  to  start  with.  No  person 
who  is  not  grounded  in  such  broad  principles 
can  properly  appreciate  the  explanation  of  the 
phenomena  with  which  his  daily  experience 
brings  him  into  contact,  and  if  his  previous 
training  is  insufficient  to  enable  him  to  under- 
stand the  nature  of  the  changes  which  occur 
in  the  course  of  his  operations,  he  cannot 
derive  any  advantage  from  technical  instruc- 
tion. These  remarks  will,  I hope,  serve  to 
emphasise  a distinction  which  exists  between 
technical  chemistry  and  other  technical  sub- 
jects, and  I have  thought  it  desirable  to  avail 
myself  of  the  present  opportunity  of  calling 
particular  attention  to  this  point,  because  it  is 
one  which  is  generally  ignored  in  all  dis- 
cussions on  technical  education. 

The  reason  for  this  difference  in  the  mode 
of  treatment  of  chemical  subjects  is  not  diffi- 
cult to  find.  The  chemical  technologist — the 
man  who  is  engaged  in  the  manufacture  of 
useful  products  out  of  certain  raw  materials — 
is,  so  far  as  the  purely  scientific  principles  are 
concerned,  already  at  a very  advanced  stage, 
although  he  may  not  realise  this  to  be  the 
case.  The  chemistry  of  manufacturing  opera- 
tions, even  when  these  are  of  an  apparently 
simple  kind,  is  of  a very  high  order  of  com- 
plexity. There  are  many  branches  of  chemical 
industry  in  which  the  nature  of  the  chemical 
changes  undergone  by  the  materials  is  very 
imperfectly  understood ; there  is  no  branch  of 
chemical  industry  of  which  the  pure  science 
can  be  said  to  be  thoroughly  known.  For 
these  reasons  I believe  that  I am  justified  in 
stating  that  the  chemical  technologist  is 
working  at  a high  level,  so  far  as  the  science 
of  his  subject  is  concerned,  and  this  explains 
why  he  cannot  be  dealt  with  by  the  analytical 
method. 

The  general  considerations  which  have  been 
offered,  apply  to  the  special  subject  of  photo- 
graphy with  full  force.  A person  may  become 
an  adept  as  an  operator  without  knowing  any- 
thing of  physics  or  chemistry ; there  are 
thousands  of  photographers  all  over  the 
country,  who  can  manipulate  a camera  and 
develop  and  print  pictures  with  admirable 
dexterity,  who  are  in  this  position.  If  we 
adopt  the  narrow  definition  of  technical  in- 
struction, we  should  appoint  such  experts  in 


our  colleges,  and  through  them  impart  the  art 
of  taking  pictures  to  thousands  of  others. 
But  would  our  position  as  a photographing 
nation  be  improved  by  this  process  ? I venture 
to  think  not.  We  might  be  carrying  out  the 
ideas  of  certain  technical  educators  by  adopt- 
ing this'  method,  but  I do  not  imagine  that  in 
the  long  run  the  subject  itself  would  be  much 
advanced ; our  position  in  the  scale  of  in- 
dustry would  not  be  materially  raised  by  the 
wholesale  manufacture  of  skilful  operators. 
And  so  with  all  other  branches  of  applied 
chemistry ; it  is  technologists  whose  know- 
ledge is  based  on  a broad  foundation  that  are 
wanted  for  the  improvement  of  our  industries. 
These  are  the  men  which  are  raised  in  the 
technical  high  schools  of  the  Continent,  and 
whose  training  the  continental  industries  have 
had  the  wisdom  to  avail  themselves  of. 

To  become  a photographic  technologist,  as 
distinguished  from  a photographer,  it  is  de- 
sirable, therefore,  that  the  student  should  have 
received  instruction  in  the  general  elementary 
principles  of  physics  and  inorganic  and  organic 
chemistry.  When  thus  prepared,  he  may 
begin  to  specialise  his  studies,  and  the  real 
technical  training  will  be  commenced.  The 
application  of  chemistry  to  photography  will 
naturally  divide  itself  into  two  branches  : the 
chemistry  of  the  materials  used  in  the  art,  and 
the  theory  of  the  chemical  changes  occurring  in 
photographic  processes.  This  last  part  of  the 
subject  I have  already  attempted  to  deal  with, 
to  some  extent,  elsewhere.*  With  respect  to 
the  chemistry  of  photographic  materials,  time 
will  not  admit  of  any  attempt  to  draw  up  a 
complete  code  of  instruction.  Nor  is  this 
necessary  on  the  present  occasion,  for  the  re- 
quirements will  be  met  by  the  simple  statement 
that  this  branch  of  the  subject  should  be  an 
extension  of  the  ordinary  chemical  training, 
with  special  reference  to  the  preparation, 
properties,  and  reactions  of  the  compounds 
which  the  student  is  most  likely  to  have  to 
deal  with  in  photography. 

In  so  far  as  the  study  of  the  chemistry  of 
photographic  materials  is  ordinary  text-book 
knowledge,  it  is  not  proposed,  therefore,  to  take 
up  your  time  by  unnecessary  recapitulation  ; 
but  certain  special  reactions,  having  a direct 
bearing  on  photographic  processes,  may  be 
worth  dwelling  upon.  Since  the  compounds 
of  silver  are  by  far  the  most  important  of 
photographic  chemicals,  it  will  be  advisable 
to  commence  with  these.  After  a study  of  the 
ordinary  qualitative  reactions  of  this  metal, 

* “ Th«  Chemistry  of  Photography,”  Macmillan,  1889. 
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the  student  should  be  well  practised  in  the 
quantitative  estimation,  both  gravimetrically 
and  volumetrically,  so  that  the  value  of  com- 
mercial silver  nitrate  may  be  ascertained  with 
precision.  The  reducing  action  of  fused 
sodium  carbonate,  of  zinc  and  acid,  and  of 
alkaline  solutions  of  glucoses  on  the  silver 
haloids,  can  be  made  the  basis  of  practical 
exercises  in  the  recovery  of  silver  from  residues. 
It  is  desirable  also  to  point  out,  and  to  illus- 
trate by  experiment,  that  silver  is  displaced 
from  the  solution  of  its  salts  by  the  more 
electro-positive  elements — hydrogen,  copper, 
mercury,  iron,  zinc,  lead,  and  so  forth.  It  is 
important  also  to  demonstrate  that  silver  is 
more  electro-positive  than  gold  and  platinum, 
and  displaces  these  metals  from  solutions  of 
their  salts. 

In  illustrating  such  points  in  the  chemical 
history  of  silver  as  those  referred  to,  and,  in 
fact,  in  all  practical  work  leading  from  ordi- 
nary chemistry  to  photographic  chemistry,  it 
will  be  found  advantageous  to  adopt  the  general 
principle  of  performing  the  experiments,  when- 
ever practicable,  both  in  glass  vessels  and  on 
films.  This  method  is  admirably  adapted  to 
lead  the  student  from  the  general  science  to  its 
special  application  to  his  subject.  For  ex- 
ample, having  shown  that  the  salts  of  silver 
are  reduced  by  such  reducing  agents  as  alka- 
line pyrogallol,  ferrous  sulphate,  &c.,  in  test- 
tubes,  and  having  allowed  the  experimenter 
to  convince  himself  that  the  precipitate  in 
these  cases  is  really  metallic  silver,  the  pro- 
duction of  a film  of  the  metal  may  be  shown 
by  taking  a sheet  of  paper  coated  with  silver 
nitrate,  and,  when  dry,  painting  stripes  of 
ferrous  sulphate  solution  on  the  coated  surface. 
On  washing  out  the  excess  of  nitrate  from  the 
unreduced  portions,  it  will  then  be  realised 
that  the  dark  stripes  consist  of  finely-divided 
silver  on  a paper  surface.  With  these  silver 
films  many  instructive  demonstrations  can  be 
given.  Thus,  the  fact  that  silver  displaces 
gold  and  platinum  from  solutions  of  the  salts 
of  these  metals  may  be  shown  by  passing  the 
paper  through  a bath  of  platinic  or  auric 
chloride,  when  the  silver  stripe  undergoes  a 
change  of  colour,  indicating  the  replacement 
of  that  metal  by  gold  or  platinum.  A compari- 
son of  the  strip  thus  treated  with  a portion  of 
the  original  strip — by  treating  both  with  nitric 
acid — clearly  proves  that  the  platinised  stripe 
has  lost  its  solubility  in  that  acid.  The  appli- 
cation of  this  principle  to  toning  and  intensifi- 
cation will  naturally  follow,  when  photographic 
processes  are  being  dealt  with. 


While  demonstrating  the  reducibility  of 
silver  salts  by  such  reagents  as  ferrous  salts, 
&c.,  it  must  be  strongly  urged  that  reduction 
of  the  silver  salt  is  accompanied  by  a corre- 
sponding oxidation  of  the  reducing  agent.  This 
fact  will  be  made  apparent  by  the  chemical 
equations ; but  it  is  important  that  the  student 
should  verify  it  experimentally.  Many  ways 
of  doing  this  will  suggest  themselves,  but  it 
will  be  sufficient  if  I give  one  appropriate  ex- 
ample. Every  student  may  be  assumed  to  be 
familiar  with  the  different  behaviour  of  ferrous 
and  ferric  salts  towards  potassium  ferrocyanide. 
Now,  on  adding  a solution  of  ferrous  sulphate 
to  a solution  of  silver  nitrate  we  get  a precipi- 
tate of  silver,  indicating  the  reduction  of  the 
silver  salt.  That  a simultaneous  oxidation  of 
the  ferrous  salt  takes  place  is  proved  by  filter- 
ing off  the  silver  and  adding  ferrocyanide  to 
the  solution,  when  Prussian  blue  is  at  once 
formed-  An  apology  is  really  necessary  for 
detaining  you  with  such  a well-known  illustra- 
tion, but  the  broad  principle  that  chemical  re- 
duction is  accompanied  by  a simultaneous 
oxidation,  is  so  important  in  photographic 
chemistry,  that  the  student  cannot  be  too 
strongly  impressed  with  its  generality. 

The  precipitation  of  finely-divided  silver  may 
be  made  use  of  to  illustrate  some  of  the  more 
obscure  phenomena  with  which  the  photo- 
graphic chemist  is  frequently  confronted.  It 
is  desirable  to  point  out  that  outside  the 
domain  of  text-book  science  there  is  a mass  of 
information  concerning  the  properties  of  silver 
which  may  become  of  direct  importance  in 
connection  with  photographic  processes,  and 
the  consideration  of  which  will  certainly  help 
to  broaden  the  student’s  notions  of  his  subject. 
It  may  be  well  at  this  stage  to  broach  the  idea 
that  photographic  chemistry,  like  all  other 
branches  of  applied  chemistry,  does  not  begin 
and  end  with  a series  of  reactions  which  can 
be  written  down  in  the  form  of  equations.  This 
mode  of  treating  the  subject  may  be  academic 
but  it  is  not  technical.  It  is  believed  by  many 
experimenters  that  silver  is  capable  of  existing 
in  several  different  conditions  of  physical 
aggregation  according  to  the  manner  in  which 
it  is  precipitated  from  its  solutions.  Thus  the 
deposit  obtained  by  adding  ferrous  sulphate  to 
a solution  of  silver  nitrate  is  grey ; the  pro- 
duct obtained  by  reducing  silver  solutions  with 
organic  ferrous  salts  is  darker  in  colour.*  It 

* Pyrogallol  will  reduce  silver  nitrate  in  neutral  or  slightly 
acid  solutions.  It  is  not  necessary  to  add  alkali  to  show  this 
reduction  ; the  solution  may  be  distinctly  acid  with  acetic 
acid. 
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is  possible  that  the  difference  of  colour  in  these 
cases  may  be  due,  as  suggested,  to  the  differ- 
ences of  molecular  aggregation.  The  rate  of 
reduction  may  have  something  to  do  with  it, 
and  the  well-known  coloured  forms  of  preci- 
pitated gold,  studied  by  Faraday,  may  be  re- 
ferred to  in  this  connection. 

But,  on  the  other  hand,  there  is  another 
possibility,  which  must  be  borne  in  mind  and 
well  emphasised  in  dealing  with  photographic 
chemistry.  I allude  to  the  tendency  which 
silver  and  its  compounds  possess,  in  common 
with  many  other  metals,  of  bringing  down  and 
retaining  traces  of  foreign  substances,  in 
whose  presence  the  metal  or  its  compounds 
may  be  precipitated.  This  kind  of  combina- 
tion is  not  sufficiently  recognised  by  orthodox 
chemistry,  because  it  does  not  take  place  in 
definite  proportions,  but  there  are  many 
branches  of  applied  chemistry  where  this  so- 
called  molecular  combination  plays  a very  im- 
portant part.  The  practical  outcome  of  these 
considerations  is  that  the  student  of  photo- 
graphic chemistry  cannot  be  too  early  prepared 
for  the  occurrence  of  indefinite  combination, 
and  he  must  not  be  allowed  to  suppose  that 
because  a distinct  formula  cannot  be  ascribed 
to  such  compounds  that  they  are  outside  the 
pale  of  chemical  science.  I have  thought  it 
necessary  to  utter  this  caution,  because  in  the 
present  state  of  knowledge  we  must  not  com- 
mit ourselves  to  dogmatic  assertions  about 
allotropic  modifications  of  silver.  It  may  be 
that  the  different  colours  of  reduced  silver  are 
due  to  the  retention  of  “ traces  ” of  some 
foreign  substance.  The  fact  that  minute  traces 
of  impurity  produce  remarkably  great  changes 
in  the  physical  properties  of  metals  is  now 
familiar  through  the  experiments  of  Roberts- 
Austen,  and  we  must  be  prepared  for  a similar 
modification  in  such  a physical  property  as  that 
of  colour  by  the  influence  of  associated  “ im- 
purity.” 

In  connection  with  this  part  of  the  subject 
the  recent  experiments  of  Carey  Lea*  demand 
some  notice.  By  reducing  certain  organic 
salts  of  silver,  viz.,  the  citrate  and  tartrate, 
with  the  corresponding  ferrous  salts,  this  ex- 
perimenter professes  to  have  obtained  three 
allotropic  modifications  of  silver.  After  care- 
fully considering  the  conditions  of  formation, 
and  after  repeating  some  of  the  experiments,  I 
must  say  that  there  appears  to  me  to  be  no 
sufficient  evidence  that  these  coloured  forms 

• “ Araer.  Joum.  Sci.  [3],  vol.  37,  p.  476,  and  vol.  38,  pp. 
47  and  129.  Also  “Phil.  Mag.,’’  vol.  31,  pp.  238,  320,  and 
497. 


consist  of  the  pure  metal.  On  the  contrary,  all 
the  evidence  goes  to  show  that  some  impurity 
is  presentf  ; the  published  analyses  of  the  pro- 
ducts in  no  case  show  a greater  percentage 
than  98’ 75  per  cent,  of  metal.  If  an  alloy  of 
gold,  containing  only  0'2  per  cent,  of  lead, 
differs  so  completely  from  pure  gold  as  to  be 
brittle  instead  of  malleable  and  ductile  ; if  the 
colours  of  many  metals  can  be  completely 
modified  by  being  alloyed  with  small  quantities 
of  other  metals,  such,  e.g.,  as  the  deep  purple 
alloy  of  aluminium  of  gold,  it  is  not  unreason- 
able to  suppose  that  the  colour  and  other 
properties  of  precipitated  silver  would  be 
modified  by  combination  with  1 per  cent,  or 
more  of  some  impurity  which  may  consist  of 
an  organic  iron  salt.  At  any  rate,  it  seems 
premature  to  speak  of  these  products  as 
allotropic  forms  of  silver. 

The  whole  subject  of  the  reduction  of  silver 
salts  by  various  inorganic  and  organic  re- 
ducing agents  is  well  worthy  of  engaging  the 
attention  of  the  photographic  chemist.  Did 
time  permit,  I could  point  out  many  lines  of 
investigation  which  might  be  followed  up  with 
comparative  simplicity.  If  the  student  can 
be  brought  to  realise  that  we  have  yet  a great 
deal  to  learn  about  the  nature  and  composi- 
tion of  these  coloured  products — if  the  spirit 
of  inquiry  can  be  stirred  within  him  till  he  is 
prompted  to  take  up  the  investigation  of  some 
of  these  compounds  for  himself— he  is  far 
more  likely  to  contribute  towards  the  advance- 
ment of  photography  than  by  taking  any 
number  of  pictures.  And  I will  add  that  if 
he  has  the  true  spirit  of  technology  in  his 
composition,  he  will  derive  quite  as  much 
pleasure  from  this  kind  of  work  as  from 
manipulating  the  camera. 

The  haloid  salts  of  silver  will,  of  course, 
demand  a considerable  share  of  attention 
from  the  photographic  chemist.  The  prepara- 
tion and  properties  of  these  compounds  should 
be  studied  in  detail ; their  solubility  in  well- 
known  reagents,  such  as  ammonia,  potassium 
cyanide,  and  sodium  thiosulphate,  should  be 
made  the  subject  of  practical  exercises,  and 
the  chemical  changes  undergone  can  be  made 
readily  intelligible  to  the  student  whose  ele- 
mentary training  has  reached  the  necessary 
stage  of  efficiency.  It  will  add  to  the  thorough- 
ness of  the  instruction  if  the  student  is  made 
to  realise  that  the  statement  that  the  silver 


t Thus  in  repeating  these  experiments  Prange  (“  Rec. 
Tran.  Chim.,”  ix.,  121)  found  that  the  dark  substance  pre- 
cipitated from  the  solution  of  the  so-called  “ soluble  silver” 
always  contained  traces  of  iron  as  an  impurity. 
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haloid  is  soluble  or  insoluble  in  such  or  such 
a reagent  is  by  itself  inadequate ; he  must 
understand  that  solubility  means  the  forma- 
tion of  a new  compound  which  is  more 
soluble  than  the  original  haloid.  Thus  the 
absorption  of  ammonia  by  silver  chloride  can 
readily  be  shown  by  putting  some  of  the  dry 
haloid  into  a tube,  weighing,  and  then  passing 
dry  ammonia  gas  till  there  is  no  further  in- 
crease in  weight.  Then,  again,  silver  chloride 
may  be  dissolved  in  strong  ammonia,  and  the 
solution  allowed  to  stand  till  the  crystals  of 
the  ammonio-silver  chloride  separate.  The 
preparation  of  the  soluble  silver  sodium  thio- 
sulphate, by  the  method  of  Lenz,*  is  a good 
practical  exercise,  and  the  study  of  this  salt 
will  help  to  make  clear  why  the  silver  haloids 
are  dissolved  by  the  thiosulphate.  It  is  neces- 
sary to  point  out  that  by  the  same  reagent 
threef  distinct  products  may  be  obtained  : — 

1.  Silver  thiosulphate,  Ag2S203,  by  adding 
a solution  of  sodium  thiosulphate  to  a solution 
of  a silver  salt,  keeping  the  latter  in  excess. 
This  is  a white  insoluble  salt,  which  soon 
darkens  by  the  formation  of  the  sulphide:  — 
Ag2S303  -f  H20  = Ag2S  + H2S04 . 

2.  The  insoluble  double  salt  Ag3Na3(S203):2, 
formed  by  adding  silver  nitrate  solution  to  a 


solution  of  sodium  thiosulphate  till  a perma- 
nent precipitate  is  formed.  The  product  is 
dark-coloured, and  probably  contains  sulphide; 
it  gradually  becomes  darker  on  standing,  owing 
to  decomposition  with  the  production  of  sul- 
phide. 

3.  The  soluble  double  salt  Ag2No4(S203''3, 
formed  by  the  action  of  excess  of  sodium  thio- 
sulphate upon  the  last  salt,  or  by  adding  a 
silver  salt  to  a strong  solution  of  the  thiosul- 
phate, keeping  the  latter  in  excess.  In  the 
solid  condition  this  is  a white  crystalline  salt, 
readily  soluble  in  water,  and  much  less  prone 
to  decompose  into  sulphide  than  the  preceding 
salt. 

All  this  is,  of  course,  only  ordinary  chemistry, 
but  it  must  be  taught,  and  cannot  be  better 
taught  than  by  letting  the  student  prepare  the 
compounds  for  himself  and  study  their  pro- 
perties. The  utility  of  this  knowledge  will 
become  obvious  when  the  fixing  process  is 
dealt  with. 

Among  other  properties  of  the  silver  haloids 
to  which  attention  may  be  directed  are  their 
decompositions  by  various  haloid  acids  and 
salts.  This  information  cannot  but  be  of  the 
greatest  use  in  practical  photography.  I have 
summarised  the  facts  in  the  form  of  a Table:  — 


Reagent. 

Ag  Cl. 

Ag  Br 

Agl 

Cl 

No  action 

Ag  Cl  formed 

Ag  Cl  formed 

Br 

99  99 

No  action 

Ag  Br  formed 

I 

9 9 9 9 

99  9 9 

No  action 

HC1 

9 9 9 9 

Ag  Cl  formed  at  high 
temperature 

Ag  Cl  formed  at  high 
temperature 

HI 

Ag  I formed 

No  action 

No  action 

KC1 

No  action 

” 

99  99 

KBr 

Ag  Br  formed 

9 9 99 

99  99 

KI 

Agl  formed 

Ag  I formed 

99  99 

“ No  action  ” must  be  taken  as  meaning  no 
decomposition. 

The  haloid  salts  of  the  alkaline  metals 
and  of  ammonia,  especially  when  in  con- 
centrated solutions,  dissolve  more  or  less 
of  the  silver  haloid,  with  or  without  decom- 

*  A solution  of  silver  nitrate  is  added,  drop  by  drop,  to  a 
strong  solution  of  sodium  thiosulphate  till  a permanent  pre- 
cipitate \the  insoluble  double  salt)  just  begins  to  appear. 
The  solution  is  filtered  and  alcohol  added  till  the  white 
crystalline  (soluble)  double  salt  separates  out. 

t There  are  probably  many  more  double  thiosulphates  of 
silver  and  sodium,  and  even  this  series  of  salts  requires 
further  investigation.  Thus  Mr.  C.  H.  Bothamley  informs  me 


position.  The  silver  haloid  is  thrown  out 
again,  either  in  an  unaltered  state,  or  trans- 
formed into  another  haloid  by  decomposition 
on  diluting  the  solution  with  water.  The 
solubility  of  the  silver  haloids  in  solutions  of 
other  salts  is  a feature  in  their  chemical  his- 


that  by  mixing  4 AgNOj  with  5 Na2S203  and  adding  alcohol, 
he  obtained  a white  precipitate  in  which  the  ratio  Ag  : S was 
1 : 1*961.  The  ratio  calculated  for  AgNaS203is  1 : i’683. 
This  salt  is  soluble  and  stable.  By  the  action  of  3 Na2S203 
on  AgBr  and  fractional  crystallisation,  he  has  isolated  two 
crops  of  crystals  corresponding  with  the  formula  Ag2S203, 
3 Na3S203  = Agi»Na,(S,03)4. 
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tory  which  the  photographic  chemist  will  find 
it  useful  to  be  put  in  possession  of.  Thus  these 
haloids  are  to  some  extent  soluble,  and  espe- 
cially the  iodide,  in  strong  solutions  of  silver 
nitrate.  It  must  be  pointed  out  that  in  all 
cases  where  a silver  haloid  is  dissolved  by 
another  salt,  a double  salt  is  probably  formed. 
In  fact,  many  of  these  double  salts  have  been 
isolated,  and  I subjoin  a list  coupled  with  the 
caution  that  I do  not  hold  myself  responsible 
for  the  formulae  : — 

AgUKI  and  Agl.KE.  Bjllay,  “ Ann  Ch.  Phys.” 
[2],  xxiv,  377. 

AgCl,NH4Cl,  and  AgCl.KCl.  Becquerel,  Gmelin’s 
Handbook,  I,  40 1. 

AgBr,AgNOs.  Schnauss  and  Kremer,  Jahresb., 


1855,  419;  Riche,  ibid.,  1858,  207  ; Risse,  ibid. , 
1859,  229. 

AgI,2AgN03.  Weltzien,  “Ann.  Ch.  Pharm.'’ 
xcv,  127  ; Risse,  Jahresb.,  1859,  228;  Stiirenberg, 
“Arch.  Pharm.”  [2].  cxliii.,  12. 

AgT, AgNOa.  Schnauss  and  Kremer,  Jahresb., 
1855,  429.  See  also  StiLenberg,  “ Arch.  Pharm.” 
[2],  cxliii,  12. 

4.\gI,2Hg(X03)2,H;,0.  Preuss,  Gmelin’s  Hand- 
book, vi.,  199.  See  also  Wackenroder,  ibid. 
159  and  165  ; Liebig,  “Ann.  Ch.  Pharm.”,  lxxxi, 
12S,  and  Dcbray,  “ Compt.  Rend.”,  lxx,  995. 

A most  useful  form  of  Table,  showing  the 
solubility  of  silver  chloride  in  solutions  of  other 
chlorides  is  given  by  Hahn  in  Biedermann’s 
“ Chemiker  - Kalender,”  and  is  here  sub- 
joined : — 


Solubility  of  Silver  Chloride  in  Salt  Solutions,  by  H.  Hahn. 


Salt. 

I 

Ter  centage  1 
of  Salt. 

Temperature) 
of  saturatioa< 

Per  centage 
of  AgCI. 

Per-centage 
of  Ag. 

Specific 

gravity. 

Tempera- 

ture. 

Grammes  of  Ag. 
per  x,ooo  c.  c. 

K Cl 

24-95 

19-6° 

0-0776 

0-0584 

1 * 1 774 

I9‘6c 

o-o68S 

Na  Cl 

2596 

19-6° 

0-1053 

OO793 

1-2053 

19-6° 

0-0956 

NH4  Cl 

28-45 

24-5° 

o-3397 

0-2551 

0 

00 

Ov 

01 

30-6° 

0-2764 

Ca  Cl2 

41-26 

24-5° 

o-57i3 

O 43OO 

1 -4612 

30-6° 

0-6283 

Mg  Cl2 

3635 

24-5° 

o-53 f 3 

0-3999 

1-3350 

30-6° 

o-5339 

Ba  Cla 

27-32 

24-5° 

00570 

0-0429 

1-3017 

30-6° 

0-0558 

Fe  Cl2 

3070 

— 

0-1686 

0-1269 

1 *4 1 99 

20° 

0-l8c2 

Fe  Cl3 

37M8 

— 

0-0058 

0-0044 

1-4472 

21-4° 

0-0064 

Mn  Cl2 

43  85 

24-5° 

0-1996 

0-1499 

1-4851 

30° 

0-2226 

Zn  Cl2 

53*34 

— 

00134 

OOIOI 

1 -6005 

30" 

0-0162 

Cu  Cl, 

44-48 

24-5° 

0-0532 

0-0399 

1-5726 

30° 

0-0627 

Pb  Cla 

0-99 

24-5° 

00000 

0-0000 

1-0094 

30° 

0-0000 

Similar  Tables  for  silver  bromide  and  iodide  j 
would  be  of  special  value  to  photographic 
chemists. 

The  study  of  the  forms  of  reduced  silver  will 
have  prepared  the  way  for  taking  into  con- 
sideration the  state  of  molecular  aggregation 
of  a substance  as  influencing  its  characters. 
The  silver  haloids  should  be  dealt  with  from 
this  point  of  view,  both  on  account  of  the 
importance  of  bringing  into  prominence  the 
factor  of  physical  condition,  and  because  of 
the  possible  practical  bearing  of  the  subject 
in  connection  with  the  preparation  of  sensitive 
emulsions.  According  to  the  mode  of  prepara- 


tion of  the  haloid,  such  important  characters 
as  solubility,  reducibility,  optical  absorption 
and  colour,  and  photographic  sensitiveness 
are  capable  of  being  influenced.  Thus,  the 
state  of  concentration  of  a solution  of  silver 
nitrate,  from  which  the  chloride  is  precipitated 
by  hydrochloric  acid,  appears  to  influence  the 
solubility  of  the  chloride  in  the  acid.*  It  is 
possible  that  this  is  due  to  the  different  forms 
of  the  chloride  under  these  conditions.  By 
dropping  a solution  of  silver  nitrate  into  strong 
hydrochloric  acid,  a considerable  quantity  of 

* Ruyssen  and  Varenne,  “ Bull.  Soc.  Chim.”  [2]  xxxvi,  5. 
See  also  Ditto,  “Ann.  Chim.  Pliys.”  [5]  xxii,  551. 
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the  chloride  is  dissolved  ; according  to  Pierre,* 
more  than  0*5  per  cent,  of  the  weight  of  acid. 
The  chloride,  prepared  in  the  ordinary  way, 
by  precipitation  from  silver  nitrate  and  a 
soluble  chloride,  after  being  washed  and  dried, 
is  certainly  not  soluble  in  hydrochloric  acid  to 
the  same  extent.  Here,  again,  it  is  possible 
that  precipitation  in  the  presence  of  strong 
hydrochloric  acid  gives  no  time  for  the  mole- 
cular condensation  of  (AgCl)<  to  (AgCl)nx, 
and  that  the  former  of  these  aggregates  is 
more  soluble  than  the  latter.  The  existence 
of  silver  chloride  and  bromide  in  several  modi- 
fications was,  as  is  well  known,  first  established 
by  Stas  ;f  but  the  photographic  bearing  of  the 
discovery  did  not  become  apparent  till  the 
general  spread  of  gelatino-bromide  emulsion 
processes  led  to  the  further  study  of  these 
modifications,  and  especially  those  of  the 
bromide,  by  Monckhoven,  Eder,  Abney,  and 
Vogel. 

I have  called  attention  to  this  feature  in  the 
chemical  history  of  the  silver  haloids,  because, 
in  the  present  condition  of  practical  photo- 
graphy, no  student  should  be  allowed  to  neglect 
this  all-important  subject.  The  information  is 
not  to  be  obtained  from  the  ordinary  text- 
books used  by  chemical  teachers  ; and  it  is 
instructive  to  note  how  a point  of  comparative 
insignificance  in  general  chemical  training 
may  become  exalted  into  importance  as  soon 
as  the  science  becomes  to  be  applied  in  a 
special  direction.  Every  branch  of  technology 
abounds  with  illustrations  of  this  principle. 
How  far  Stas’s  classification  of  the  forms  of 
silver  bromide  and  chloride  will  stand  the  test 
of  further  investigation  is  at  present  doubtful.  J 
Some  experimenters  recognise  only  two  modi- 
fications, and  others  three  ; while  Stas  himself 
recognises  four,  viz.  : — 

1.  Flocculent,  white  or  yellow.  Produced 
by  the  addition  of  a solution  of  a soluble 
bromide  or  hydrobromic  acid  to  a solution  of 
silver  nitrate  in  the  cold.  Both  solutions  must 
be  dilute  (0*5  to  1 per  cent.);  if  the  silver 
is  in  excess,  the  bromide  is  white ; if  the 
soluble  bromide  is  in  excess,  the  precipitate  is 
yellow. 

2.  Pulverulent;  obtained  from  the  preceding 
modification  by  brisk  agitation  with  water. 
This  form  is  produced  more  rapidly  in  neutral 
than  in  alkaline  solutions.  It  is  described  as 


* “ Compt.  Rend.”  lxxiii,  1090. 

t “ Compt.  Rend.”  lxxiii,  998;  “Ann.  Chim.  Phys.”  V., 
1874  ; “ Chen.  Centr.”,  1875-81.  For  thermochemical  confir- 
mation, see  Berthelot,  “ Compt.  Rend.”  xciii,  870. 
t See  V.  Schumann  in  Chem.  News , vol.  liii,  p.  97. 


a yellowish-white  powder,  which,  when  dry, 
becomes  intensely  yellow  on  heating. 

3.  Granular ; produced  by  adding  a very 
dilute  boiling  solution  of  ammonium  bromide 
to  a boiling  solution  of  silver  nitrate  contain- 
ing to  Per  cent,  of  this  salt.  Obtained  also 
by  the  action  of  boiling  water  on  the  preceding 
modifications,  the  first  (flocculent)  giving  a 
dull  yellowish  white,  and  the  second  (pulveru- 
lent) giving  a bright,  yellowish  white  powder. 
By  prolonged  boiling  with  water,  the  granular 
modification  gradually  becomes  subdivided, 
and  after  several  days’  boiling,  forms  a kind 
of  milky  emulsion,  from  which  the  bromide 
settles  out  very  slowly.  The  precipitate  which 
then  subsides  is  pearly  white,  becoming  in- 
tensely yellow  on  agitation  with  a strong 
solution  of  ammonium  bromide. 

4.  Crystalline,  or  fused  ; obtained  by  fusing 
any  of  the  other  forms.  This  modification  is 
never  employed  in  photographic  operations. 

It  might  perhaps  be  suggested  that  the  first 
form  is  an  unstable  hydrate,  capable  of  exist- 
ing only  in  the  presence  of  water ; but  whatever 
view  may  be  taken  with  respect  to  the  actual 
number  of  modifications,  the  broad  fact  that 
the  bromide  is  capable  of  forming  different 
molecular  aggregates  possessing  different 
colours  and  degrees  of  solubility  may  be  re- 
garded as  highly  probable.  It  is  desirable, 
therefore,  that  the  student  of  photographic 
chemistry  should  at  any  rate  make  some 
experiments  in  this  direction  in  connection 
with  his  laboratory  work. 

Among  other  points  in  the  chemical  history 
of  the  silver  haloids  which  are  of  photographic 
importance,  the  relative  reducibility  claims 
special  notice.  In  the  earlier  part  of  his 
practical  work,  the  student  will  have  obtained 
metallic  silver  from  the  haloids  by  reduction* 
but  he  must  now  be  made  to  realise  that  this 
reduction  is  more  readily  effected  in  the  case 
of  the  chloride  than  the  bromide,  and  more 
readily  in  the  case  of  the  latter  than  with  the 
iodide.  And  first  of  all,  in  order  that  the  true 
chemical  significance  of  reduction  may  be 
made  intelligible,  let  a simple  demonstration 
be  given  showing  that  by  the  action  of  re- 
ducing agents,  such  as  ammonium  pyro- 
gallate,  potassio-ferrous  oxalate,  &c.,  the 
halogen  is  actually  withdrawn  from  the  silver, 
and  is  to  be  found  in  the  solution  by  the  usual 
tests.  Then,  in  order  to  show  that  the  chloride 
is  more  reducible  than  the  bromide  or  iodide, 
a solution  of  potassio-ferrous  oxalate  may  be 
diluted  till  it  becomes  just  too  feeble  to  reduce 
the  bromide.  Some  of  the  same  solution  will 
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be  found  to  reduce  the  chloride  readily. 
Adopting  the  usual  course,  and  passing  from 
test-tubes  to  films,  sheets  of  paper  coated  with 
the  three  silver  haloids  may  be  streaked  with 
the  same  solution  of  ferrous  oxalate  or  am- 
monium pyrogallate,*  when  the  order  of  re- 
ducibility  will  be  shown  by  the  fact  that  the 
chloride  gives  a darker  stripe  than  the  bro- 
mide, and  the  latter  a darker  stripe  than  the 
iodide.  The  importance  of  these  facts  will 
become  obvious  when,  at  a later  stage,  the 
subject  of  photographic  development  has  to  be 
dealt  with  from  its  chemical  aspect. 


Miscellaneous. 


SUGAR  IN  INDIA. 

In  connection  with  papers  respecting  the  sugar 
production  of  India,  printed  in  the  Journal  last  year 
(vol.  xxxviii.,  p.  495),  a communication  has  been  re- 
ceived from  the  Secretary  of  State  for  India,  enclos- 
ing a memorandum  on  the  cultivation  and  manufacture 
of  sugar  in  India  by  Messrs.  Thompson  and  Mylne,  of 
Beheea,  Bengal,  suggested  by  the  remarks  of  Messrs. 
Travers  and  Sons,  already  printed.  The  following 
particulars  are  abstracted  from  this  memorandum  : — 

There  is  no  doubt  that  the  quality  produced  per 
acre  in  India  is  much  below  the  average  of  most 
other  cane-growing  countiies,  and  the  quality  also  of 
the  first  products  is  very  low;  but  in  making  any 
comparison,  and  in  considering  what  should  be 
aimed  at  in  endeavours  to  secure  a larger  yield  per 
acre,  as  well  as  improvement  in  quality,  there  are 
several  points  of  essential  importance  which  need  to 
be  kept  in  view. 

The  first  is  that  the  great  bulk  of  the  sugar  cane 
grown  in  India  is  not,  and  cannot  be,  planted  in  large 
blocks  or  “ plantations,”  by  either  native  or  European 
“planters,”  under  conditions  which  would  render  it 
possible  to  deal  with  large  quantities  of  cane  or  juice 
at  central  factories,  and  profitable  for  capitalists  to 
invest  in  the  expensive  scientific  appliances  requisite 
for  the  “modern  processes”  which  Messrs.  Travers 
refer  to. 

Nearly  the  whole  of  the  two  and  a half  or  three 
million  acres  of  sugar  cane  planted  in  India  is  grown 
by  native  farmers,  who  put  in  a patch  of  cane  in 
their  holdings,  of  such  size  as  suits  them,  in  rotation 
with  other  crops.  To  ensure  success,  plans  for  im- 
proving either  cultivation  or  manufacture  should  be 
arranged  with  reference  to  this  important  factcr. 

Another  material  point  is  that,  in  most  districts, 

• The  addition  of  some  sodium  sulphite  is  advisable,  in 
order  that  the  results  may  not  be  masked  by  the  too  rapid 
discolouration  of  the  pyrogallate. 


each  farmer  crushes  his  own  cane  in  the  field  or 
village,  and  converts  the  juice  on  the  spot  into  gur  or 
rab , for  which  he  finds  a ready  market  in  the  local 
bazar.  In  some  districts  the  custom  is  that  several 
cultivators  join  in  the  purchase  or  hire  of  a mill, 
evaporating  pan,  See,,  sharing  these  and  other  ex- 
penses of  crushing  and  making  gur  or  rab , but  each 
man  arranges  independently  for  the  cutting  and 
carrying  of  his  own  cane,  also  for  disposing  of  it  as 
he  pleases,  just  as  they  do  with  their  other  crops. 

Another  point  of  importance  is  that  the  bulk  of 
the  sugar  cane  now  planted  in  India  is  grown  and 
manufactured  for  local  consumption,  not  for  export, 
and  the  form  or  character  given  to  it  is  that  which 
(unless  and  until  the  preferences  and  prejudices  of 
the  people  can  be  altered)  renders  it  most  readily 
saleable  in  the  local  bazar.  There  are  districts  which 
produce  a considerable  quantity  in  excess  of  what  is 
consumed  locally,  but  the  surplus  is  required  for 
other  districts  which  do  not  grow  sugar  at  all,  or 
produce  less  than  they  consume.  Seeing  that  India 
now  exports  to  Europe  less  sugar  than  was  sent  out 
twenty  or  thirty  years  ago,  many  merchants,  refiners, 
and  others  imagine  that  less  is  grown  and  made  in 
India  now  than  was  formerly ; but  the  truth  of  the 
matter  seems  to  be  that  a much  larger  quantity  is 
now  produced  than  at  any  time  previously,  and  that 
it  can  now  be  sold  in  the  local  bazars  at  such  rates 
for  consumption  in  India  that  it  would  not  pay  mer- 
chants to  buy  for  export.  The  increase  in  consump- 
tion arises  from  the  improved  circumstances  of  the 
people,  and  notwithstanding  that  much  more  is  pro- 
duced, a considerable  quantity  is  now  imported  from 
Mauritius  and  other  places.  One  explanation  of  the 
increased  consumption  is  that  a great  deal  more  is 
taken  by  the  millions  who  grow  cotton,  jute,  wheat, 
oil  seeds,  and  other  products,  for  which  outlets  have 
been  created  by  railways  and  steamers,  and  for  which 
such  large  sums  have  been  received  by  the  cultivators  ; 
also  of  the  improved  means  of  the  large  numbers  who, 
during  the  last  thirty  years,  have  found  employment 
in  the  jute  mills  and  presses,  cotton  mills  and  presses, 
tea  gardens,  iron  works,  collieries,  railways  (construc- 
tion, maintenance,  and  working),  and  other  industries 
which  have  been  established.  These  have  been 
making  much  higher  wages  than  the  same  classes 
could  do  previously.  In  Britain,  America,  and  some 
other  countries,  when  work  is  abundant  and  wages 
good,  the  masses  consume  more  largely  beef,  mutton, 
tea,  and  such  articles,  as  well  as  sugar  ; but  in  India 
it  is  extra  sugar  in  various  forms,  both  for  daily  use 
by  the  family,  and  at  marriages,  festivals,  See.,  which 
is  chiefly  used. 

Another  point  of  importance  is  that  the  fine  white 
crystallised  sugar,  with  large  crystals,  so  much  ap- 
preciated in  Europe,  is  not  at  all  in  favour  with,  and 
is,  in  fact,  avoided  by  the  masses  of  India,  if  they 
see  any  reason  to  suspect  that  bone,  charcoal,  blood, 
or  any  such  articles  (impure  to  them)  have  been  used 
in  making  it.  So  strong  is  this  feeling  and  objection, 
that  dealers  frequently  find  it  pays  to  smash  up  the 
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large  crystals  to  a fine  powder,  which  they  then  sell 
as  native- made  Benares  cheenee. 

Another  thing  to  be  noted  is  that  (apart  from 
Cossipore,  Rosa,  Asha,  and  one  or  two  other 
places,  in  all  of  which  exceptional  conditions  have 
existed),  the  profitable  carrying  on  of  central 
factories,  by  purchasing  a sufficient  quantity  of  cane 
at  reasonable  rates  from  those  who  grow  it  in  their 
small  plots,  is  not  practicable.  There  are  several 
cogent  reasons  for  this,  one  being  that  the  rates 
such  factories  could  pay  for  cane,  which  must  be 
carted  several  miles,  would  be  considerably  less  than 
the  cultivators  would  realise  by  crushing  it  them- 
selves and  making  gur  or  rab  on  the  spot.  Another 
is  that,  in  most  of  the  cane-growing  districts,  there 
are  arrangements — customs  (established  dustoors) 
with  regard  to  crushing  the  cane,  and  evaporation  of 
the  juice—  which  entitle  the  local  carpenters,  black- 
smiths, kandoos , and  other  recognised  institutions 
in  each  village,  to  a share  of  the  produce,  rendering 
it  difficult  for  the  cane-grower  to  dispose  of  his  crop 
in  any  other  than  the  usual  way. 

After  describing  the  unwieldy  machines  formerly 
in  use,  Messrs.  Thompson  and  Mylne  write : — By 
novel  contrivances  and  arrangements,  a light  portable 
mill  was  produced,  which  proved  to  be  so  well 
adapted  to  the  wants,  means,  and  domestic  arrange- 
ments of  cultivators  who  grow  cane  in  small  plots, 
that  it  has,  in  a few  years,  been  adopted  in  hundreds 
of  districts,  not  less  than  200,000  being  now  in  the 
hands  of  the  people. 

So  great  an  improvement  did  it  prove  to  be,  that, 
in  a village  in  which  the  greatest  area  of  cane  the 
cultivators  could  crush,  previously,  was  about  30 
acres,  they  planted,  a very  few  years  after  these  mills 
were  first  placed  within  their  reach,  and  with  them 
worked  off  250  acres,  while,  last  season,  they  have 
grown  and  crushed  about  600  acres.  The  comple- 
tion of  the  Sone  Canals,  and  construction  of  village 
channels  to  convey  the  water  to  their  fields  for 
irrigation,  has  been  another  main  cause  of  this  large 
increase,  but  without  the  improved  mills  for  crush- 
ing, it  would  not  have  been  possible  for  these 
cultivators  to  have  worked  off  more  than  50  acres  at 
the  outside. 

In  the  hope  of  finding  a kind  of  cane' which  would 
yield  more  or  richer  juice,  and  at  the  same  time  suit 
the  soil  and  climate,  seed  cane  was  obtained  from 
Lower  Bengal,  North-West  Provinces,  Penang, 
Java,  Mauritius,  and  other  places.  Portions  of  each 
were  planted  in  the  way  usually  adopted  in  Behar, 
and  some  according  to  the  methods  found  most 
advantageous  in  Mauritius  and  other  places,  several 
kinds  of  manure  being  also  used.  These  trials 
appear  to  have  started  efforts  to  improve,  but  it  has 
been  found  that  none  of  the  thick  soft  kinds  would 
suit  in  Behar,  and  those  which  give  the  best  results 
are  what  are  locally  known  as  “Mongoo,”  “ Pan- 
saihi,”  “Barook,”  and  “ Bhoorli.”  The  latter  is 
being  more  largely  planted  lately,  because  it  stands 
better  than  the  others  in  wet  soil,  of  which  there  has 
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been  a considerable  increase  in  Shahabad  since  the 
opening  of  the  Sone  canals.  Endeavours  were  next 
made  to  effect  some  improvement  in  the  method  of 
dealing  with  the  juice.  Mr.  Alfred  Tryer,  an  eminent 
authority  on  sugar  and  sugar  refining,  has  said  that 
“cane  juice,  from  the  moment  it  leaves  the  cells,  ^ 
should  be  treated  with  the  same  care  and  cleanliness  !* 
as  is  new  milk  in  a well  ordered  dairy but  the  prac- 
tice of  the  cane  growers  of  India  and  their  helpers  i 
was,  and,  lor  the  most  part,  still  is,  the  exact  reverse 
of  this. 

The  tenants  of  the  Jugdispore  estate  were  urged  to 
exercise  more  care,  the  reasons  for,  and  the  advan*  ; 
tages  of  doing  so  being  explained  to  them,  and 
a few  of  the  most  enterprising  were  induced  to 
go  so  far  as  to  put  a strainer  over  the  mouth  of  the 
eathern  vessel  used  to  catch  the  juice  as  it  comes 
from  the  mill,  and  so  intercept  trash,  leaves,  dust, 
See.,  also  to  wash  out  (or  rinse)  the  “ receiver  ” each 
time  it  was  used,  and  to  fumigate  it  by  inverting  it 
over  a pinch  of  burning  sulphur. 

The  result  was  that  gur  and  rab  of  a much  higher 
quality  were  obtained  ; but  here  came  a difficulty, 
such  as  in  India  frequently  occurs  to  hinder  improve- 
ments. These  men,  by  taking  trouble,  have  obtained 
a superior  article,  but  found  they  could  get  no  more 
per  maund  or  per  cwt.  for  it  than  could  have  been 
obtained  if  all  the  dirt  had  been  left  in  it,  and  if  no 
care  had  been  taken. 

It  was  not  only  an  article  unknown  but  was 
suspected,  so  that  efforts  had  to  be  made  to  find 
purchasers  who  could  appreciate  it,  and,  amongst 
others,  Marwaree  dealers,  from  places  r,ooo  to 
1,500  miles  distant,  were  convinced  that  as  it  saved  f 
them  paying  rail  freight  for  those  long  distances  at 
the  rate  for  sugar  on  so  much  trash  and  dirt,  on  this 
ground  alone,  apart  from  other  advantages,  it  was 
well  worth  their  while  to  give  a higher  rate  for  it. 
The  Rosa  refinery  also,  500  miles  away,  found  that 
even  with  rail  freight  for  this  distance  to  be  added, 
they  could  pay  more  for  this  clarified  gur  than  they 
could  for  the  ordinary  qualities  in  districts  much 
nearer  Shahjehanpur.  A further  step  was  taken  to 
try  and  devise  some  simple,  inexpensive  apparatus 
and  method,  by  which  cultivators  of  small  plots, 
who  crush  their  own  cane,  could  produce  sugar 
similar  in  character  to  that  which  Messrs.  Travers 
describe  as  “ simply  raw  sugar  properly  made  by 
modern  processes.”  In  connection  with  these  efforts 
Messrs.  Manlove,  Alliott,  Tryer,  and  Co.  were  con- 
sulted, and  they,  taking  much  trouble  as  well  as  in-  ! 
terest  in  the  matter,  constructed  for  the  experiment  a 
novel  form  of  Wetzel  evaporator,  with  small  steam 
boiler,  fitted  with  special  safety  valve  and  other 
arrangements  to  admit  of  its  being  used  by  villagers 
having  little  experience  in  the  management  of  such 
machinery  or  processes.  They  also  made  for  the  ex- 
periment a specially  contrived  portable  centrifugal  or 
spinner,  by  which  high  speed  could  be  obtained  with 
hand  power. 

Open  evaporators,  filters,  and  other  appliances,  ! 
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t were  made  locally,  and  a second  Wetzel  was  subse- 
quently obtained  from  Messrs.  Manlove  and  Co. 
These  experiments  (commenced  in  1873)  have  been 
carried  on  from  year  to  year  since,  and,  at  an  early 
stage,  proved  quite  successful  as  regards  the  quality 
of  sugar  produced  ; but  as  no  good  market  could  be 
found  for  the  molasses,  of  which  there  was  a con- 

I siderable  quantity,  the  indication  for  some  time  was, 

II  that  the  process  must  involve  decided  loss,  unless  a 
distillery  were  set  up  to  work  off  and  utilise  the 

I molasses.  As  making  spirits  was  no  part  of  the 
( programme,  and  as  there  was  no  inclination  to  do 
this,  the  project  of  success  seemed  far  from  pro- 
I mising,  when  it  was  found  that,  by  carefully 
evaporating  the  molasses  in  the  shallow  pan  used 
! for  the  first  evaporation  of  the  juice  in  making  the 
I rab , a very  saleable  gur  could  be  obtained,  which, 

I being  made  from  the  molasses  thrown  off  by  the 
centrifugal,  and  strained  through  grain  sugar  (itself 
I made  from  clarified  rab),  was  speedily  recognised 
as  being  specially  clean  and  pure,  aid  so  is,  from 
year  to  year,  increasingly  appreciated.  Thus  a way 
was  shown  by  which  the  millions  of  Indian  cane- 
growers  may  secure  greatly  improved  products  and 
higher  returns  from  their  crop  without  any  large,  ex- 
pensive, or  complicated  machinery,  with  only  a small 
9 portable  mill  to  crush  their  cane,  an  open  shallow 
evaporating  pan,  a few  minds  (cheap  earthen 
j vessels),  in  which  the  tab  is  placed  for  eight  or  ten 
days,  to  let  the  crystals  form  or  grow,  and  a portable 
centrifugal,  any  or  all  of  which  appliances  the  culti- 
| vators  can  hire  or  buy. 

It  will  be  seen  that  the  chief  aim  of  these  arrange- 
ments and  experiments  has  been  (1)  to  secure  a 
better  cane  crop,  and  (2)  to  put  the  cultivator  in  the 
i way  of  getting  more  sugar  from  the  cane. 

Depots  for  supplying  these  machines  were  opened  in 
various  North-Western  Provinces  districts;  and  in 
June,  1888,  Mr.  J.  B.  Fuller,  then  Assistant  Director 
of  Agriculture,  North-Western  Provinces  (now  Com- 
missioner of  Agriculture  and  Settlements,  Central 
Provinces),  v.rote  regarding  results  obtained  with  the 
new  machines,  as  compared  with  the  kolhu  “If 
we  may  apply  the  result  of  this  experiment  to  the 
total  production  of  sugar  in  these  provinces,  it 
follows  that,  by  the  substitution  of  the  Beheea  mills 
for  the  kolhu  now  used,  the  total  annual  produce 
would  be  increased  by  the  value  of  nearly  a crore 
and  a quarter  of  rupees,”  i.e.,  a million  and  a quarter 
sterling.  The  benefit  has  been  increasing  year  by 
year  in  the  North-Western  Provinces,  as  in  other 
parts  of  India.  In  the  Punjab,  also,  depots  were 
opened,  and  a district  committee  of  leading  cultiva- 
tors reported  to  the  Director  of  Agriculture  (Colonel 
Wace),  after  trials  made  in  1888,  that  the  money 
gained  per  season,  by  using  even  the  smallest  size 
Beheea  mill,  instead  of  the  “ belua,”  was  about  Rs. 
360;  and  that  it  gave  “other  important  advan- 
tages.” Similar  results  were  obtained  in  the  Central 
Provinces,  Madras,  Cower  Bengal,  and  other  parts 
of  India, 


THE  FOREST  PRODUCTS  OF  MADA- 
GASCAR. 

Among  the  forest  products  of  Madagascar, 
caoutchouc  is  found  all  over  the  island,  but,  says 
the  Chancellor  of  the  French  Residency  at  Antan- 
anarivo, in  those  places  which  are  easy  of  access,  it 
is  beginning  to  be  scaice,  and  the  prices  have  con- 
siderably increased,  particularly  on  the  markets  of 
the  east  coast.  On  the  west  coast,  where  business 
is  less  brisk,  and  where  the  population  is  sparser,  it 
is  still  low  priced  and  abundant.  The  diminution  in 
the  supply  is  to  be  attributed,  among  other  causes, 
to  the  negligence  and  indolence  of  the  natives,  who, 
regardless  of  the  future,  cut  the  trees  at  the  foot,  in 
order  to  more  easily  arrive  at  the  milk.  It  is  pre- 
pared in  different  ways,  and,  in  those  places  where 
there  are  Europeans,  it  is  possible  to  obtain  it  treated 
with  acid,  but  in  many  places,  either  because  the 
cost  of  sulphuric  acid  is  too  great,  or  on  account  of 
the  fact  that  numerous  accidents  in  the  manipulation 
of  this  substance  has  rendered  it  unpopular,  tea, 
salt,  absinthe,  citric  acid,  or  an  extract  of  tamarinds 
are  substituted.  The  prices  vary  according  to  the 
locality,  and  also  according  to  the  system  adopted 
and  the  care  taken  in  its  preparation.  Caoutchouc 
enters,  to  a very  great  extent,  into  the  exports  of  the 
country,  and,  in  order  to  encourage  this  industry, 
the  Government  ought,  in  M.  Anthouard’s  opinion, 
to  look  carefully  after  the  preservation  of  the  forests, 
endeavour  to  prevent  fires,  and  to  induce  the  natives 
to  abandon  their  habit  of  cutting  down  the  trees 
I bodily.  In  these  circumstances,  Madagascar  caout- 
J chouc  might  realise  high  prices  upon  European 
maikets,  and  successfully  compete  with  the  Para 
product.  Gum  copal  is  exported  in  considerable 
quantities  from  the  ports  on  the  east  coast  of  Mada- 
gascar, and,  up  to  the  present,  it  is  only  on  this 
coast  that  the  product  has  been  obtained,  although 
there  appears  to  be  no  reason  why  the  west  coast 
should  not  furnish  its  quota.  A far  more  important 
business  might,  it  is  said,  be  done  in  this  article  if 
greater  care  were  only  taken  by  the  natives  in  its 
preparation,  and  if  it  could  be  cleansed  of  its  im- 
purities; the  quality  would  then  be  equal  to  the 
Netherlands  East  Indies.  Similar  reasons  to  those 
which  have  brought  about  a reduction  in  the  prices 
of  caoutchouc,  have  caused  a diminution  in  the 
volume  of  business  carried  on  in  honey  and  wax. 
This  product,  gathered  without  any  care,  and  full  of 
foreign  substances  which  have  the  effect  of  depre- 
cating it,  is  nevertheless  quoted  on  the  European 
markets  at  the  same  rates  as  the  Senegal  product. 
The  natives,  to  obtain  a few  pounds  of  honey  or 
wax,  frequently  destroy  an  entire  hive,  and  conse- 
quently the  swarms  of  bees  are  becoming  much 
scarcer.  It  will  be  necessary  to  introduce  consider- 
able improvements  in  the  method  of  gathering  this 
product  in  Madagascar  before  any  rise  in  prices  can 
reasonably  be  hoped  for.  There  is  a considerable 
export  of  rafia  fibre  from  the  ports  of  Tamatave, 
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Vatomandry,  and  Majunga.  The  principal  centres 
of  production  are  on  the  east  coast,  between 
Tamatave  and  Vatomandry,  and  in  the  interior, 
towards  the  west  of  the  route,  from  Antananarivo  to 
Majunga.  The  exports  of  this  article  from  the  latter 
district,  which,  some  few  years  ago,  were  almost 
nil,  have  of  recent  years  largely  increased.  The 
principal  markets  in  Europe  for  rafia  fibre  are 
London,  Havre,  and  Marseilles.  The  fibre  is  largely 
used  by  wine  growers  in  tying  up  their  vines,  and  it 
is  also  employed  for  many  other  purposes.  Attempts 
have  been  made  to  weave  it.  Ebony,  at  one  time, 
was  exported  in  considerable  quantities  from  the 
north-east  coast,  but  at  the  present  day  the  trade 
appears  to  be  entirely  confined  to  the  west  coast. 
The  forests  of  Madagascar  abound  with  timber, 
eminently  adapted  for  building  purposes,  furniture 
and  cabinet  making. 


PR  OD  UCTION  OF  SC  A MMONY  IN  A SI  A TIC 
TURKEY. 

Scammony,  which  is  obtained  from  a species  of 
convolvulus  or  creeper  plant,  is  found  in  con- 
siderable quantities  in  the  environs  of  Aleppo  and 
other  northern  towns  of  Syria.  In  the  month  of 
July  or  August,  says  the  French  Consul  at  Aleppo, 
an  incision  is  made  into  the  roots,  from  which  a 
milky  juice  exudes,  and  this  is  gathered  in  shells,  and 
emptied  from  these  into  large  earthenware  pots, 
exposed  alternately  to  the  sun  and  to  the  wind,  with 
a view  to  rendering  the  product  dry  and  saleable. 
During  the  operation,  foreign  substances  are 
frequently  found  mixed  with  the  juice,  and  this 
has  the  effect  of  considerably  modifying  the  price. 
On  account  of  the  losses  sustained  by  \ many  pur- 
chasers, who  have  received  inferior  scammony  from 
the  merchants  in  Syria,  very  little  trade  is  now  carried 
on  in  this  gum  resin  with  Europe,  except  under  the 
following  conditions  : — That  the  scammony  be 
shipped  to  Europe  at  the  risk  and  expense  of  the 
consignees,  and  placed  on  the  markets,  with  a view 
to  attracting  purchasers.  The  exports  of  superior 
scammony  effected  through  the  port  of  Alexandretta, 
in  1890,  amounted  to  1,500  kilogrammes  (kilo- 
gramme = 2-204  lbs.  avoirdupois);  and  the  whole 
of  this  quantity  was  consigned  to  various  firms 
engaged  in  the  drug  trade  in  France,  England* 
Germany,  and  Italy.  The  scammony  in  Italy  is 
forwarded  in  drums,  weighing  from  75  to  125  pounds 
each,  and  that  from  Smyrna,  in  cakes  like  wax, 
packed  in  chests.  A considerable  trade  is  also 
carried  on  in  scammony  roots,  which  are  collected  in 
September  and  October,  dried  on  the  spot,  and  then 
delivered  to  the  trade.  In  1890,  the  quantity  of 
roots  exported  from  Alexandretta  amounted  to 
175,000  kilogrammes,  the  half  of  which  was  con- 
signed to  France,  and  the  remainder  to  England, 
in  transit  for  America.  Prices  have  varied  during  the 
year  between  45  and  50  francs  the  100  kilogrammes, 
free  on  board. 


MANGANESE  ORES  IN  THE  UNITED 
STATES. 

The  Special  Agent  of  the  Division  of  Mines  and 
Mining  of  the  United  States  Census-office  says  that 
the  ores  of  manganese,  or  those  carrying  man- 
ganese, may  be  divided  into  three  general  classes. 
First,  manganese  ores;  second,  manganiferous  iron 
ores  ; and  third,  argentiferous  manganese  ores.  The 
dividing  line  between  the  first  two  grades  is  taken  at 
70  per  cent,  binoxide  of  manganese,  equal  to  44-25 
per  cent,  metallic  manganese,  this  being  the  standard 
of  shipments  to  English  chemical  works.  All  ores 
containing,  at  least,  this  amount  of  manganese,  are 
classed  as  manganese  ores ; those  containing  a less 
per-centage  of  manganese,  containing  also  more  or 
less  iron,  are  classed  as  manganiferous  iron  ore.  In 
the  third  class  are  included  the  argentiferous  man- 
ganese ores  of  Colorado,  which  are  utilised  chiefly 
for  the  silver  they  contain.  They  have  an  added 
value,  however,  by  reason  of  the  fluxing  qualities 
imparted  to  them  by  the  presence  of  manganese  and 
iron.  By  far  the  larger  proportion  of  manganese 
produced  in  the  United  States  is  mined  in  three 
localities — Cremora  (Virginia),  Cartersville  (Georgia), 
and  Batesville  (Arkansas).  In  the  year  1889  (the 
United  States  census  year)  23,927  tons  of  manganese 
were  produced,  of  which  20,325  tons  were  from  these 
three  districts.  Manganese  is  found  in  many  places  in 
the  United  States.  For  example,  all  along  the  western 
slope  of  the  eastern  ridge  of  the  Appalachian  range 
from  Maine  to  Georgia,  more  or  less  manganese 
has  been  mined.  There  are  also  considerable  quan- 
tities of  manganese  found  associated  with  the 
hematite  ores  of  the  Lake  Superior  region,  and  in 
Arkansas,  south-west  from  Batesville.  With  few 
exceptions,  however,  the  deposits  are  small,  and  the 
indications  are  not  such  as  to  justify  the  expenditure 
of  large  amounts  of  money  in  mining  and  plant, 
which  is  usually  necessary  in  the  economical  pro- 
duction of  manganese.  In  Virginia,  along  the 
Shenandoah  valley  and  its  southern  extension,  there 
are  mines  at  which  large  quantities  of  manganese 
were  produced  in  1890,  and  which,  it  is  believed, 
will  add  largely  to  the  United  States  production  in 
the  near  future.  The  same  may  be  said  of  the 
Georgian  mines.  As  regards  manganiferous  iron 
ores,  31,341  tons,  containing  on  an  average  9 per 
cent,  of  manganese,  were  produced  in  Michigan  in 
1889,  and  a further  product  of  50,018  tons  of  ore, 
containing  674  per  cent,  of  manganese,  is  exported 
from  the  same  State,  making  a total  of  81,359  tons 
of  iron  ore  produced  in  Michigan,  containing  suffi- 
cient manganese  to  make  it  desirable  to  be  mined. 
The  value  of  this  ore  is  reported  at  about  19s.  a ton. 
Of  manganese-bearing  silver  ores,  17,550  tons  were 
produced  in  Colorado.  These  ores  are  sold  to 
the  smelters  for  fluxing  the  siliceous  silver  ores,  and 
are  usually  paid  for  according  to  the  silver  contents, 
that  is,  so  much  per  ounce  of  silver  without  re- 
ference to  the  manganese  contained  therein. 
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Chicago  Exhibition,  1893. 

♦ 

The  warrant  appointing  the  Council  of  the 
Society  a Royal  Commission  for  the  Chicago 
Exhibition,  189.3,  was  published  in  the  London 
Gazette  of  last  Friday,  August  28th,  as 
follows  : — 

VICTORIA  R. 

Victoria,  by  the  Grace  of  God,  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  Queen, 
Defender  of  the  Faith,  to  the  Presidents,  Vice- 
Presidents,  Treasurers,  and  other  Members  of  the 
Council  for  the  time  being  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce : Greeting  ! 

Whereas  it  has  been  notified  to  Us,  through 
Our  Secretary  of  State  for  Foreign  Affairs,  that 
the  President  of  the  United  States  of  America, 
pursuant  to  an  Act  of  Congress,  has  made  Procla- 
mation that  an  Universal  Exhibition  of  the  Works 
of  Industry  and  Agriculture,  as  well  as  of  the 
Fine  Arts,  will  be  held  at  Chicago,  in  the  Stale 
of  Illinois,  in  the  United  States  of  America,  in 
the  year  one  thousand  eight  hundred  and  ninety- 
three,  and  has  invited  Great  Britain  and  Her 
Colonies  to  take  part  therein  by  appointing 
Representatives  thereat,  and  sending  such  exhibits 
as  will  most  fully  and  fitly  illustrate  their  resources, 
industries,  and  progress  in  civilisation  : 

And  whereas  it  is  Our  wish  that  such  Exhibition 
shall  afford  full  and  suitable  representations  of  the 
Industry,  the  Agriculture,  and  the  Fine  Arts  in 
Our  United  Kingdom  of  Great  Britain  and  Ireland, 
Our  Colonies  and  Dependencies  in  Europe,  Asia, 
Africa,  America,  and  Australasia,  and  that  Our 
subjects  shall  take  part  in  such  Exhibition  : 

Now  know  ye  that  We,  considering  the  premises 
and  earnestly  desiring  to  promote  the  success  of  the 
said  Exhibition,  and  reposing  great  trust  and  confi- 
dence in  your  fidelity,  discretion,  and  integrity,  have 
authorised  and  appointed,  and  by  these  presents  do 
authorise  and  appoint,  )Ou  the  President,  Vice- 


Presidents,  Treasurers,  and  other  Members  of  the 
Council  for  the  time  being  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Com- 
merce, to  be  our  Commissioners  to  obtain  and 
distribute  full  information  as  to  the  best  mode  by 
which  the  products  of  the  Manufacturing  and  Agri- 
cultural Industries  and  the  Fine  Arts  of  our  King- 
dom of  Great  Britain  and  Ireland,  and  of  Our  Colonies 
and  Dependencies,  may  be  procured  and  forwarded 
for  exhibition ; to  assist  with  your  advice  and  co- 
operation : and  generally  to  promote  the  success  of 
the  said  Exhibition. 

And  Our  will  and  pleasure  is  that  you,  the  said 
Council  of  the  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce,  do  report  to 
Us  in  writing,  under  the  Seal  of  the  Society,  all 
and  every  the  several  proceedings  of  yourselves  had 
by  virtue  of  these  presents. 

And,  lastly,  We  do  by  these  presents  ordain  that 
this  Our  Commission  shall  continue  in  full  force  and 
virtue  until  the  close  of  the  said  Exhibition,  and  until 
the  various  proceedings  in  connection  therewith  shall 
have  been  properly  concluded  and  brought  to  an 
end  ; and  that  you,  Our  said  Commissioners,  or  any 
three  or  more  of  you,  shall  and  may  from  time  to  time, 
and  at  any  place  or  places,  proceed  in  the  execution 
thereof,  and  of  every  matter  and  thing  therein  con- 
tained, although  the  same  be  not  continued  from 
time  to  time  by  adjournment. 

Given  at  Our  Court  at  Saint  James’s,  the 
twenty- sixth  day  of  August,  one  thousand 
eight  hundred  and  ninety-one,  in  the  fifty- 
fifth  year  of  Our  Reign. 

By  Her  Majesty’s  command, 

Henry  Matthews. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 
PHOTOGRAPHIC  CHEMISTRY. 

By  Professor  R.  Meldola,  F.R.S. 

Lecture  II.— Delivered  March  i6tk,  1891. 

Continuing  the  study  of  those  properties  of 
silver  salts  which  are  of  photographic  import- 
ance, the  next  point  to  be  dealt  with  is  the 
vexed  question  of  the  existence  of  sub-salts. 
Here,  in  the  present  state  of  knowledge,  it  is 
most  advisable  to  avoid  dogmatic  statements. 
The  utmost  that  can  be  done  is  to  summarise 
the  evidence,  and  to  let  the  student  see  there- 
from that,  from  a scientific  point  of  view,  the 
existence  of  such  sub-salts  has  not  been  con- 
clusively demonstrated,  To  aU  who  are 
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familiar  with  the  course  of  investigation  in 
this  direction,  it  will  be  evident  that  the 
current  statements  in  text-books,  and  which 
are  repeated  in  the  photographic  manuals, 
must  be  taught  with  due  caution.  I have  no 
time  to  go  over  the  whole  of  this  familiar 
ground  again,  and  I must  content  myself  by 
giving  references.*  I will  only  repeat  now 
what  I said  some  years  ago,  viz  , that  so  far 
as  analogy  is  to  be  trusted  as  a guide,  it 
would  seem  improbable  that  the  sub-haloid 
salts  of  silver  should  be  highly  coloured  com- 
pounds, because  the  analogous  salts  of  copper, 
mercury,  and  thallium  are  not  highly  coloured.! 
Now,  all  the  attempts  which  have  been  made 
to  produce  sub-haloid  salts  of  silver  by  partial 
reduction  or  by  other  methods,  give  rise  to 
coloured  products,  which  have  been  held  by 
some  investigators  to  consist  of  the  sub- 
haloids, and  by  others  (Carey  Lea)  to  consist 
of  molecular  compounds  of  the  sub-haloids 
with  the  haloids  proper.  It  may  further  be 
suggested  that  these  coloured  compounds 
might  consist  of  oxyhaloids,  mixed  or  com- 
bined (molecularly)  with  the  haloids,  that  in 
some  cases  they  might  consist  of  metallic 
silver  or  its  oxide  in  molecular  combination 
with  the  haloid,  and  that  in  other  cases  they 
might  consist  of  the  foregoing  compounds  or 
mixtures,  or  of  the  true  haloids  coloured  by 
the  retention  of  a small  quantity  of  some 
metallic  oxide  as  an  impurity.^ 

The  study  of  these  coloured  products  is  of 
importance  to  the  photographic  chemist, 
whether  they  are  definite  chemical  compounds 
or  whether  they  are  molecular  compounds,  or 
whatever  subsequent  research  may  prove  them 
to  be.  They  are  of  importance  to  us  here, 
among  other  reasons  because  there  may  be 

* See  “ Chemistry  of  Photography,”  Lecture  I , pp.  39 
et  seq\  also  Nature, \ ol.  xlii.,  p.  246  (July  10th,  1890).  A 
brief  historical  summary  will  also  be  found  in  Carey  Lea’s 
paper  on  the  allotropic  forms  of  silver  already  referred  to. 
Seme  of  the  earliest  experiments  on  this  subject  were  made 
by  Wohler,  and  will  be  found  referred  to,  together  with  much 
additional  work,  in  a Report  published  by  a Brit.  Assoc. 
Committee,  in  1859. 

t Thallous  iodide  is  j’ellow,  and  mercurous  iodide  greenish 
yellow. 

+ Since  the  delivery  of  the  lecture,  M.  Giintz  has  con- 
tributed a paper  to  the  “Comptes  Bendus”  (vol.  cxii.,  p.  861), 
claiming  to  have  isolated  the  sub-haloids  by  preparing,  in 
the  first  place,  the  sub -fluoride  by  the  electrolysis  of  a 
saturated  solution  of  silver  fluoride.  By  the  action  of  HC1, 
HI,  LI2S,  H20,  &c.,  on  the  sub-fluoride,  the  other  sub- 
haloids, and  the  sub-oxide,  Ag40,  are  said  to  have  been 
prepared  (see  Nature,  April  30th,  1891,  p.  620).  Seeing 
the  tendency  possessed  by  fluorine  compounds  to  become 
polymerised,  it  is,  however,  by  no  means  certain  that  the 
“sub-fluoride,”  which  is  described  as  a crystalline  powder 
resembling  bronze  filings,  has  the  simple  formula  Ag?F. 


some  relationship  between  these  compounds 
and  the  products  formed  by  the  photochemical 
decomposition  of  the  silver  haloids.  I have 
thought  it  desirable  therefore  to  summarise,  in 
a collected  form,  the  various  methods  by  which 
these  compounds  have  been  produced  : — • 

1.  Rose-coloured  silver  chloride;  obtained 
by  reducing  a hot  solution  of  silver  citrate  with 
hydrogen,  exhausting  the  dark  product  (before 
complete  reduction)  with  citric  acid,  and  then 
treating  it  with  hydrochloric  acid.  Obtained 
also  by  reducing  the  dry  nitrate  in  hydrogen  at 
ioo°  C.,  extracting  the  product  with  water  and 
treating  the  residue  with  hydrochloric  and 
nitric  acids.  (Brit.  Assoc.  Rep.,  1859,  p. 

105.) 

2.  Chocolate-coloured  chloride  ; obtained  by 
adding  a solution  of  silver  arsenite  in  nitric 
acid  to  a strong  boiling  solution  of  caustic 
soda,  when  “an  extremely  black  powder  ” is 
produced.  This  on  treatment  with  hydro- 
chloric acid  becomes  grey,  and  the  washed 
product  on  boiling  with  dilute  nitric  acid  loses 
silver  and  leaves  the  chocolate-coloured  chlo- 
ride. (Brit.  Assoc.  Rep.,  1859,  p.  106.) 

3.  Coloured  products  obtained  by  acting 
upon  silver  with  solutions  of  ferric  or  cupric 
chloride  have  long  been  known.  (Becquerel’s 
films  ; see  G.  Staats  in  Ber.  deutsch.  chem. 
Gesell.,  1887,  p.  2322,  and  1888,  p.  2199.)* 

4.  Coloured  products  obtained  by  Carey  Lea, 
and  described  as  “photochloride,”  “photo- 
bromide,” and  “photoiodide”  (“photo- 
salts ”). 

[a.)  Purple  or  black  chloride,  obtained 
by  the  action  of  alkaline  hypochlorites  on 
finely-divided  (reduced)  silver. 

( b .)  Red  chloride,  prepared  by  adding 
ferrous  sulphate  to  an  ammoniacal  solu- 
tion of  silver  chloride  and  then  acidifying 
with  dilute  sulphuric  acid.  The  precipi- 
tate is  washed,  boiled  with  dilute  nitric 
acid,  washed,  and  finally  boiled  with 
dilute  hydrochloric  acid. 

[c.)  Red,  or  copper- coloured  chloride, 
prepared  by  heating  silver  oxide  or 
carbonate  to  a point  short  of  complete 
reduction,  and  then  treating  the  residue 
with  hydrochloric  acid. 


* The  coloured  films  produced  by  this  method  do  not 
always  owe  their  tints  to  the  formation  of  a coloured  product 
of  the  nature  of  a pigmentary  colouring  matter.  The 
chromatic  effect  is,  in  many  instances,  purely  optical,  i.e., 
due  to  the  phenomenon  of  “thin  plates.”  The  coloured 
spectra  recently  obtained  by  M.  Lippmann  are  of  the  same 
nature;  see  Berget's  “ Photographie  des  Couleurs,”  Paris, 
1891, 
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( d .)  By  precipitating-  silver  oxide  in  the 
presence  of  the  lower  oxides  of  iron, 
manganese,  &c.,  and  treating  the  pro- 
duct with  hydrochloric  acid. 

(e.)  Dark  purple  chloride,  obtained  by 
treating  finely-divided  (reduced)  silver 
with  a solution  of  ferric-chloride.  (Con- 
tains 76-07  per  cent,  of  silver.) 

{/.)  Red  chloride,  similarly  prepared 
by  the  action  of  cupric  chloride. 

(,£•.)  Red  chloride,  prepared  by  pouring 
dilute  solution  of  silver  nitrate  on  to 
cuprous  chloride,  and  boiling  the  black 
precipitate  thus  obtained  with  dilute 
nitric  acid. 

(/*.)  Brownish  purple  chloride,  prepared 
by  pouring  an  ammoniacal  solution  of 
silver  nitrate  into  a strong  solution  of 
ferrous  chloride,  and  treating  the  dark 
precipitate  with  dilute  sulphuric  acid. 
Becomes  lighter  with  nitric  acid.  (Similar 
to  b.) 

(*.)  Purple  chloride,  prepared  by  re- 
ducing the  citrate  in  a current  of  hydro- 
gen at  ioo°  C.,  and  treating  the  product 
with  hydrochloric  and  nitric  acids  suc- 
cessively. (Similar  to  No.  i.) 

(/.)  Red  and  purple  shades  of  chloride, 
obtained  by  reducing  (partially)  a silver 
salt  with  alkali  and  an  organic  reducing 
agent,  such  as  milk-sugar,  dextrine,  &c., 
and  then  treating  with  hydrochloric  and 
nitric  acids  successively. 

(k.)  Red,  brown,  or  lavender  chloride, 
produced  by  treating  the  white  chloride 
with  a boiling  solution  of  sodium  hypo- 
phosphite.  The  dark,  chocolate-coloured 
product  is  washed,  and  boiled  with  dilute 
nitric  acid. 

By  somewhat  similar  methods,  coloured 
forms  of  the  bromide  and  iodide  have  been 
obtained : but  it  will  be  unnecessary  to  trouble 
you  with  the  details,  as  these  will  be  found  in 
the  original  papers.  (See  “ Amer.  Journal 
Sci.,”  vol.  xxxiii.,  May  and  June,  1887,  and 
vol.  xxxiv.,  July,  1887.)  It  is  quite  easy  for 
the  student  of  photographic  chemistry  to  repeat 
some  of  these  experiments,  and  to  prepare  some 
of  the  coloured  products.  Especially  simple 
are  the  processes  b,g , h,  j.  The  repetition  of 
these  experiments  will  not  only  be  useful  as 
practical  exercises,  but  they  will  serve  to 
enlarge  the  ideas  of  the  worker  with  respect  to 
such  familiar  compounds  as  the  silver  haloids, 
which,  in  ordinary  work,  are  generally  re- 
garded as  mere  tests  for  the  halogens,  and 
to  show  him  that  a wide  domain  for  explora- 


tion lies  beyond  the  region  of  his  ordinary 
chemical  experience.  In  this  connection, 
also,  it  is  desirable  to  call  attention  to  the 
tendency  of  the  silver  haloids  to  retain  traces 
of  other  chlorides,  such  as  those  of  iron  (ferric), 
cobalt,  manganese,  nickel,  copper,  &c.* 

From  these  special  studies  of  the  silver  com- 
pounds we  may  now  pass  to  another  phase  of 
the  subject,  viz.,  the  combination  of  silver  and 
its  salts  with  organic  compounds.  At  this 
stage  the  technology,  i.e.,  the  sources  and 
methods  of  manufacture  of  the  more  important 
organic  compounds  used  by  the  photographer 
may  be  conveniently  introduced.  The  ordinary 
organic  acids,  such  as  acetic,  oxalic,  citric, 
tartaric,  &c.,  will  of  course  have  been  dealt 
with  in  the  preliminary  training,  but  in  addi- 
tion to  these  special  attention  should  be 
directed  to  the  chemistry  and  technology  of 
cellulose  (including  paper,  collodion,  and 
celluloid),  albumen,  and  gelatine.  Let  it  be 
realised  in  the  course  of  this  work  that  albu- 
men is  of  the  nature  of  an  acid  forming  salts 
with  various  metals.  Show  the  precipitation 
caused  by  such  salts  as  those  of  mercury  and 
silver.  Let  the  precipitated  “ albuminate  ” of 
silver  be  collected,  washed,  and  dried,  and 
then  the  presence  of  silver  proved  by  burning 
some  of  the  compound,  extracting  with  dilute 
nitric  acid,  filtering,  and  testing  in  the  usual 
way.  The  similar  tendency  of  gelatine  to 
combine  with  silver  compounds  is  very  striking, 
and  of  fundamental  importance  to  the  photo- 
graphic technologist.  The  best  way  of  ap- 
proaching this  is  to  let  the  student  make  ex- 
periments for  himself.  A sheet  of  gelatine  can 
be  prepared  by  coating  a glass  plate  with  a 
warm,  strong  solution  of  the  substance,  and 
allowing  it  to  dry  for  some  days  in  a warm 
place.  When  stripped  off,  the  film  is  floated 
for  some  hours  on  a solution  of  silver  nitrate, 
then  removed  and  washed  with  water.  It  now 
remains  to  be  shown  that  silver  in  some  form 
or  other  has  actually  been  withdrawn  from  the 
solution,  and  has  entered  into  combination 
with  the  gelatine.  In  order  to  prove  this,  some 
of  the  gelatine  compound  can  be  dried,  and 
burnt,  and  tested,  in  the  same  way  as  the 
“albuminate.”  The  “ gelatino-nitrate  ” can 
also  be  proved  to  darken  on  exposure  to  light. 
An  experiment  of  this  kind  will  prepare  the 
way  for  the  all-important  subject  of  the  pre- 
paration of  emulsions. 

The  proportions  of  materials  and  the  various 
technical  details  are  fully  treated  of  in  all 


* Carey  Lea,  “Amer.  Journ.  Sci.,”  vol.  xaxiv.,  p.  384. 
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works  on  practical  photography,  and  need  no 
special  description  in  these  lectures.*  The 
first  point  to  which  attention  must  be  called  is 
the  nature  of  an  emulsion,  and  the  influence  of 
the  vehicle  in  keeping  the  silver  haloids  in 
suspension.  An  easy  experiment  will  bring 
this  home  to  the  student.  To  a solution  of 
common  salt  or  some  soluble  bromide  add 
some  silver  nitrate,  and  notice  the  immediate 
separation  of  the  silver  haloid  on  agitation. 
Now  take  some  of  the  same  salt  solution,  add 
a little  strong  gelatine  solution  to  it,  mix  by 
agitation,  and  then  again  add  some  of  the 
same  silver  nitrate  solution.  It  will  be  noticed 
that  the  separation  of  the  silver  haloid  takes 
place  more  slowly,  and  that  when  formed  it 
does  not  subside  as  in  the  previous  experi- 
ment, but  agitation  simply  helps  to  make  the 
contents  of  the  vessel  (now  an  emulsion)  more 
uniform.  A similar  experiment  may  be  made 
with  ordinary  alcohol  and  ether  containing  a 
soluble  haloid  (ZnBr2,  or  CdBr2),  and  then, 
by  way  of  comparison,  with  the  same  alcohol 
and  ether  containing  dissolved  pyroxylin 
(collodion). 

By  such  experiments  as  these  the  principle 
of  emulsification  will  be  clearly  brought  out. 
The  student  should,  in  connection  with  these 
experiments,  be  well  practised  in  calculating 
the  necessary  quantities  of  the  different  haloids 
for  precipitating  given  weights  of  silver  nitrate. 
At  this  stage  the  practical  preparation  of  emul- 
sions might  well  be  commenced,  and  plates 
should  be  coated  with  gelatino-bromide  emul- 
sions, prepared  in  accordance  with  any  of  the 
adopted  formulae.  This  should  at  first  be 
carried  out  with  the  object  of  imparting  skill 
in  the  technique  of  the  operations,  the  scien- 
tific reasons  for  having  an  excess  of  soluble 
bromide,  and  for  washing  out  excess  of  soluble 
salts  being  explained  in  the  course  of  the 
work.  These  explanations  will  of  course  only 
be  fully  appreciated  after  the  action  of  light 
upon  the  silver  haloids  has  been  dealt  with, 
and  the  practice  of  emulsion  making  can,  if 
thought  desirable,  be  deferred  to  a later 
period. 

In  the  same  way  that  the  compounds  of 
silver  are  prepared  and  studied,  the  other 
photographic  materials  should  be  dealt  with. 
Their  ordinary  chemical  properties  should  be 
familiar  to  the  student,  not  only  through  read- 
ing or  attending  lectures,  but  by  laboratory 

* Abney’s  works  are  of  course  familiar  to  all  practical 
photographers  iD  this  country.  The  latest  edition  of  Dr. 
Eder’s  “ Photographie  mit  Bromsilber-Gelatine,  &c.,’’  will 
be  found  invaluable  to  those  who  can  read  German. 


work.  His  knowledge  should  be  as  wide  as 
possible,  and  should  embrace  the  compounds 
of  iron,  chromium,  manganese,  uranium, 
copper,  mercury,  platinum — in  short,  of  all  the 
metals  having  any  connection  with  photo- 
graphy, and,  it  is  hardly  necessary  to  add, 
that  the  special  uses  of  any  of  these  com- 
pounds in  photographic  processes  should  be 
dwelt  upon  exhaustively.  To  this  knowledge 
it  is  desirable  to  add  an  acquaintance  with  the 
formulae  and  mode  of  preparation  of  the  re- 
ducing agents,  both  inorganic  and  organic, 
used  for  development,  such,  e.°.,  as  hydroxyl- 
amine,  pyrogallol,  hydroquinone,  eikonogen, 
and  so  forth. 

Armed  with  this  general  chemical  know- 
ledge, specialised  in  the  direction  of  his  sub- 
ject, the  student  will  be  in  a position  to  pro- 
ceed to  the  particular  kinds  of  decomposition, 
viz.,  photochemical,  upon  which  the  art  of 
photography  is  based.  This  part  of  the  sub- 
ject must  also  be  dealt  with  as  broadly  as 
possible,  for  it  is  of  the  utmost  importance 
that  the  principle  should  be  realised  that 
the  photochemical  decompositions  made  use 
of  in  photography  are  but  particular  instances 
of  a general  class  of  such  decompositions, 
some  of  which  are  at  present  not  available 
for  photographic  purposes.  It  must  be  pointed 
out  that  a study  of  some  of  these  collateral 
decompositions  is  likely  m the  future  to  lead 
to  results  of  practical  value,  and  may  certainly 
be  expected  to  throw  great  light  on  the  nature 
of  the  photographic  image. 

The  broad  distinction  between  purely  phy- 
sical changes  induced  by  light  and  actual 
photochemical  decomposition  may  be  main- 
tained, although  it  is  often  difficult  to  refer  a 
particular  case  to  one  or  the  other  of  these 
classes.  Complete  lists  of  all  the  known 
instances  of  the  physical  and  chemical  action 
of  light  will  be  found  in  the  works  of  Eder  and 
Vogel,*  but  it  is  advisable,  in  treating  the 
subject  as  a branch  of  chemical  technology, 
not  to  bewilder  the  student,  at  first,  with  a 
vast  array  of  facts,  but  rather  to  enforce 
general  principles  by  a few  well-chosen  illus- 
trations which  the  student  can  work  out  for 
himself  without  much  difficulty.  The  simplest 
kind  of  photophysical  action  is  that  which 
produces  a change  in  molecular  structure, 
either  temporary  or  permanent.  In  connection 
with  this,  the  action  of  light  upon  selenium  is 
perhaps  the  most  striking  illustration  that  can 


* Ausfubr.  Handb.,  Part  I. ; Vogel’s  Handb.  d.  Photog., 
Part  I. 
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be  given,  and  where  the  necessary  apparatus 
is  at  hand,  it  would  be  well  to  demonstrate  the 
point  experimentally  in  the  usual  way.  As 
examples  of  permanent  change  of  molecular 
structure,  the  modifications  in  crystalline  form 
undergone  by  certain  substances  on  exposure 
to  light  may  be  appealed  to  and  illustrated. 
The  following  experiments  can  be  easily  done 
in  the  laboratory  : — 

1.  A saturated  solution  of  sulphur  in  carbon 
disulphide  is  prepared,  and  two  or  three  tubes 
are  filled  with  the  solution  and  sealed  up. 
The  contents  of  a tube  kept  in  the  dark 
will  remain  clear  for  an  indefinite  time,  but 
on  exposing  one  of  the  tubes  to  sunlight, 
the  contents  become  turbid,  and  a gradual 
separation  of  insoluble  sulphur  crystals  will 
take  place. 

2.  A plate  of  glass  is  coated  with  a silver 
mirror  by  any  of  the  usual  methods  of  chemical 
reduction.  The  mirror  is  iodised  by  exposure 
to  the  vapour  of  iodine,*  and  then  exposed  to 
bright  light  (electric  arc  or  sunlight)  for  io  or  15 
minutes,  one  portion  of  the  film  being  pro- 
tected by  a dark  paper  screen.  The  film  is 
semi-transparent  at  first,  but,  after  the  experi- 
ment, it  will  be  found  that  the  exposed  portion 
has  become  yellower  and  more  opaque  than 
the  screened  portion,  the  change  being  ap- 
parently due  to  a physical  modification  of  the 
silver  iodide. 

Such  experiments  as  these  will  serve  to 
impress  the  mind  with  the  fact  that  light  can 
cause  purely  physical  changes.  Attention 
may  be  called  to  the  existence  of  other  changes 
of  a like  nature,  such  as  those  which  occur  in 
red  cinnabar,  in  red  realgar,  in  the  crystalline 
form  of  nickel  sulphate  and  zinc  selenate, 
&c.  From  cases  of  this  kind  we  are  led, 
in  the  next  place,  to  other  changes,  which 
serve  to  connect  photophysical  with  photo- 
chemical action,  viz.,  photopolymerisation. 
The  meaning  of  the  term  polymerisation  will 
be  familiar  to  the  chemical  student.  It  must 
be  pointed  out  that  many  of  the  changes  in 
crystalline  form,  &c.,  alluded  to  in  connection 
with  the  previous  examples,  may  be  really  cases 
of  photopolymerisation  or  depolymerisation. 
Then  the  known  cases  of  the  polymerisation  of 
organic  compounds,  such  as  anthracene  to 
paranthracene,  styrene  to  metastyrene,  vinyl 


• Such  films  of  silver  haloids  on  glass  are  very  convenient 
for  experimental  purposes,  as  they  are  (when  dry)  absolutely 
free  from  anything  that  can  be  regarded  as  a sensitizer,  and 
are  therefore  particularly  well  adapted  for  purposes  where 
films  of  the  pure  haloids  are  required. 
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bromide,  thymoquinone  to  an  insoluble  modi- 
fication,* and  so  forth,  may  be  dealt  with  and 
illustrated,  as  far  as  possible,  experimentally. 
Pointing  out,  by  way  of  caution,  that  it  is  often 
very  difficult  to  discriminate  between  photo- 
polymerisation and  photo-oxidation,  the  action 
of  light  upon  asphalt  and  bituminous  sub- 
stances may  be  taken  as  an  illustration  of  the 
difficulty  in  question  ; and  a study  of  the  action 
of  light  upon  such  films  will  naturally  lead  to 
the  various  heliographic  processes  based  upon 
the  original  method  of  the  elder  Niepce.  How 
far  it  is  desirable  to  lead  the  worker  in  this 
direction  from  the  practical  side  must,  of 
course,  be  determined  by  circumstances. 

The  action  of  light  upon  asphalt  and  similar 
substances  is  not  only  of  practical  importance, 
but  its  scientific  aspect  is  worthy  of  the  most 
serious  attention,  both  by  the  student  and  the 
investigator,  who,  after  all,  is  himself  only  a 
student  at  a somewhat  more  advanced  stage 
of  his  studies.  There  is  some  doubt  at  pre- 
sent whether  the  insoluble  asphalt  resulting 
from  [the  action  of  light  is  a polymeride,  or 
whether  it  is  a product  of  photochemical 
oxidation.  According  to  some  authorities,  the 
change  does  not  take  place  in  a vacuum, 
neither  in  nitrogen  nor  in  hydrogen.  On  the 
other  hand,  it  is  stated  by  Kayser,  in  favour 
of  the  polymerisation  theory,  that  no  increase 
of  weight  occurs  in  the  film,  that  the  insoluble 
asphalt  is  converted  into  the  soluble  form 
again  by  fusion,  and  that  a solution  of  asphalt 
in  a closed  vessel  also  deposits  the  insoluble 
modification  on  exposure  to  light.  The  de- 
cision of  this  point  rests  with  future  investiga- 
tors, but  certain  facts  have  been  discovered 
with  respect  to  the  constituents  of  asphalt 
which  must  be  emphasised  in  connection  with 
photographic  chemistry.  It  has  been  found 
that  Syrian  and  Trinidad  asphalt  contain  a 
small  quantity  (4  to  5 per  cent.)  of  a sub- 
stance soluble  in  alcohol  and  insensitive  to 
light,  another  portion  (44  to  57  per  cent.) 
soluble  in  ether,  and  a residue  insoluble  in 
ether,  varying  from  52  to  38  per  cent.  The 
portions  soluble  in  alcohol  and  ether,  and  the 
insoluble  residue  all  contain  carbon,  hydrogen, 
and  sulphur ; and  Kayser,  who  has  investi- 
gated these  compounds,  has  gone  so  far  as  to 
assign  formulae  to  them.  The  portion  which 
is  soluble  in  ether  is  sensitive  to  light,  but  not 
so  sensitive  as  the  insoluble  residue,  which 
contains  the  constituent  of  the  greatest  value 

* H.  W.  Vogel  has  obtained  a positive  print  in  thymo- 
quinone by  making  use  of  this  property.  See  his  “ Hand- 
buch,’>  Part  I.,  p.  41. 
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for  the  heliographic  processes.  The  practical 
outcome  of  these  investigations  has  been  the 
preparation  of  a high  quality  asphalt,  consist- 
ing essentially  of  the  portion  insoluble  in 
alcohol  and  ether.  It  may  be  added  that  the 
property  of  becoming  insoluble  in  hydro- 
carbon oils  on  exposure  to  light  does  not 
appear  to  depend  upon  the  constituent  con- 
taining the  sulphur,  as  some  specimens  of 
asphalt  from  different  parts  of  the  world, 
which  possess  the  same  property,  have  been 
found,  on  analysis,  to  be  free  from  sulphur^ 
and  to  consist  of  hydrocarbons  only. 

Before  leaving  these  facts  concerning 
asphalt,  I should  like  to  point  out  that  there  is 
a promising  line  of  investigation  here,  which 
would  well  repay  a few  years’  patient  work, 
even  if  it  led  to  no  practical  result.  I am 
inclined  to  believe,  however,  that  the  results 
would  be  of  practical  value,  and  especially  in 
the  direction  of  increasing  the  sensitiveness  of 
the  asphalt  film.  Asphalt  is  a complicated 
mixture  of  hydLocarbons,  &c.,  and  it  is  pro- 
bable that  the  sensitiveness  is  due  to  a few  or 
possibly  to  only  one  of  its  constituents.  It 
would  be  worth  while  therefore  to  make  a 
further  series  of  experiments  having  for  their 
object  the  isolation  of  the  sensitive  consti- 
tuents. I need  hardly  pause  to  point  out  of 
what  immense  value  it  would  be  to  have  a 
bitumen  film  possessed  of  a sensitiveness 
approximating  only  to  that  of  the  silver 
bromide  emulsion. 

From  these  cases  of  photophysical  action,  of 
polymerisation,  and  of  possible  photochemical 
oxidation,  the  study  of  true  photochemical 
decomposition  may  be  taken  up.  On  account 
of  the  comparative  simplicity  of  their  decom- 
position, the  salts  of  iron  lend  themselves 
admirably  for  demonstration  at  this  stage. 
The  study  of  the  ordinary  chemical  reactions 
of  iron  salts  will  have  prepared  the  way. 
Having  shown  how  reducing  agents  convert 
ferric  into  ferrous  salts,  let  it  be  demonstrated 
experimentally  that  many  organic  compounds, 
such  as  alcohol,  oxalic  acid,  &c.,  do  not  im- 
mediately reduce  ferric  salts.  It  must  then  be 
pointed  out  that  these  organic  compounds  are 
susceptible  of  oxidation  by  ferric  salts  under 
the  influence  of  light — that  they  are  in  fact 
potential  reducing  agents.  This  can  be  done 
in  test-tubes  or  flasks  in  the  first  place,  and 
then  on  paper  films,  leading  to  the  ordinary 
cyanotype  and  blue  printing  processes.  A few 
hints  for  the  carrying  out  of  the  experiments 
may  be  found  serviceable  : — 

(i.)  A solution  of  ferric  chloride  (2-3  p.c.), 


mixed  with  a solution  of  oxalic  acid*  will  of 
course  on  testing  with  potassium  ferricyanide 
give  no  blue  colouration.  Some  of  the  same 
solution,  exposed  for  five  minutes  or  so  to 
strong  light,  will  be  found  to  contain  ferrous 
salt,  on  again  testing  with  ferricyanide  : — 

2FeCl,  -f  H3C204  - 2FeCl2  -f-  2HCI  -f  2CO 

2.  By  using  ferricyanide  with  the  ferric  salt, 
and  exposing  to  light,  the  reduction  is  made 
visible  by  the  formation  of  Turnbull’s  blue. 
This  can  be  done  by  adding  ferricyanide  to 
the  foregoing,  or  preparing  two  solutions  : one 
containing  8 grms.  of  potassium  ferricyanide 
in  50  c.c.  of  water,  and  the  other  containing 
10  grms.  of  ammonio-ferric  citrate  in  50  c.c. 
of  water.  The  solutions  are  mixed  before  use, 
and  then  exposed  to  light,  first  in  a test-tube, 
and  then  on  paper  coated  with  the  solution, 
and  allowed  to  dry  in  the  dark.  The  practical 
application  of  this  method  for  copying  and 
printing  will  be  obvious. 

The  chief  point  of  general  theoretical  import- 
ance brought  out  by  such  experiments  as  these 
is,  that  light  only  reduces  the  ferric  salts  in 
the  presence  of  oxidizable  compounds  of 
sufficient  instability.  It  is  advisable,  at  this 
stage,  to  introduce  the  notion  of  sensitizers , 
and  to  point  out  that  oxalic  acid,  citric  acid, 
alcohol,  &c.,  may  be  regarded  in  this  light  in 
the  experiments  referred  to.  The  demonstra- 
tions with  ferric  salts  may,  of  course,  be 
extended  in  many  directions,  and  made  the 
basis  of  numerous  practical  exercises  and 
lessons  in  the  application  of  general  chemical 
principles  to  special  cases.  All  that  has  to 
be  borne  in  mind  is,  that  a surface  of  an 
organic  salt  exposed  to  light  under  a stencilled 
design  (or  a picture)  gives  ferrous  salt  on  the 
exposed  portions,  leaving  the  unexposed  por- 
tions unchanged.  Various  reagents  may  then 
be  used  to  reveal  the  chemical  difference  in 
the  two  portions,  the  subject  of  photographic 
development  being  thus  introduced,  and  the 
changes  involved  being  explained  by  ordinary 
chemistry.  By  way  of  example 

(1.)  A design  printed  on  paper  coated  with 
ammonio-ferric  citrate  is  developed  by  ferri- 
cyanide. The  exposed  (reduced)  portions 
come  out  blue  owing  to  the  formation  of  Turn- 
bull’s  blue.  Supposing  ferrous  citrate  to  be 
formed : — 

Fe"3  (C6H507)2  +K6  Fe2Cy12  = Fe3  (Fe2Cyl2) 
+ 2K3  (C6H507). 


* The  addition  of  some  alcohol  increases  the  sensitiveness 
of  the  mixture. 
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The  blue  design,  after  being  well  washed, 
can  be  made  the  subject  of  many  further  experi- 
ments, all  instructive  as  illustrating  chemical 
principles  with  which  the  student  should  be 
familiar.  Thus,  on  treatment  with  a dilute 
solution  of  caustic  soda,  the  blue  is  at  once 
decomposed  with  the  formation  of  Fe3Q4, 
which  remains  on  the  paper.  We  have  thus  a 
faintly  visible  brownish  design,  which  can 
again  be  developed  by  taking  advantage  of 
the  property  possessed  by  the  oxides  of  iron 
of  forming  coloured  compounds  with  organic 
substances,  such  as  gallic  acid,  alizarin,  nitro- 
sophenols,  &c. 

(2.)  The  design  printed  on  the  ferric  salt  may 
be  developed  by  taking  advantage  of  the  re- 
ducing power  of  the  exposed  (ferrous)  portions 
and  the  non-reducing  power  of  the  unexposed 
(ferric)  portion.  Thus  with  a solution  of  silver 
nitrate  : — 

2 Fc"3  (CaH30,)2  -f  6 AgN0,  = 4Fe"(C6H,07) 
+ 2Fe"'  (N03)s  -j-  3 Ag2. 

With  a solution  of  auric  chloride  : — 

2 Fc"3  (C6H507)2  + 2 AuC13  = 2 Fe'"  Cl3  + 
4 Fe"'  (CoH307)  + Au2. 

Similarly  with  platinic  chloride,  chromates, 
mercury  salts,  and  other  reducible  compounds. 

(3.)  Development  can  also  be  effected  by 
utilising  the  oxidising  property  of  the  unex- 
posed (ferric)  portion,  and  the  non-oxidising 
power  of  the  reduced  (ferrous)  portion,  such, 
c.g.y  as  by  immersing  in  a solution  of  potas- 
sium iodide,  mixed  with  starch  paste. 

Such  demonstrations  as  these  cannot  fail  to 
give  a vivid  idea  of  the  effect  of  photo- 
chemical decomposition,  and  the  striking 
results  that  can  be  obtained  by  the  application 
of  familiar  reagents.  It  may  be  pointed  out 
that  the  photochemical  reduction  of  ferric 
salts,  although  practically  useful  for  printing 
purposes,  takes  place  too  slowly  to  enable 
these  compounds  to  be  used  at  present  for  the 
production  of  camera  pictures.  But  there  is 
no  reason  why  the  rate  of  photochemical 
reduction — i.e.  the  sensitiveness  of  these  com- 
pounds— should  not  be  increased  by  admixture 
with  some  easily  oxidisable  substance  and  a 
sensitive  film  prepared  by  this  means,  which 
would  cheapen  photographic  processes,  by 
dispensing  with  the  use  of  silver  salts. 

In  the  same  way  that  the  photo-chemistry  of 
iron  is  studied,  the  other  sensitive  metallic 
compounds  may  be  dealt  with.  The  reduction 
of  uranic  salts,  and  the  development  of  uranium 
prints  by  various  reagents,  will  naturally  be 


connected  with  the  analogous  ferric  salts. 
The  photochemical  reduction  of  chromates  in 
the  presence  of  organic  substances,  such  as 
gum,  albumen,  and  gelatine,  will  lead  to  the 
numerous  practical  applications  of  chromated 
gelatine  in  the  processes  of  etching,  pigment 
printing,  collotype,  &c.  In  these  processes 
practical  instruction  may  be  given  at  this 
stage  as  far  as  thought  desirable.  The  salts 
of  mercury  and  copper  may  also  be  studied 
with  advantage,  as  illustrating  the  nature  of 
photochemical  decomposition.  The  well- 
known  greenish  mercurous  iodide  is  easily 
prepared  by  decomposing  freshly-precipitated 
and  washed  mercurous  chloride  with  a solution 
of  potassium  iodide.  Some  of  this  salt, 
washed  by  decantation,  and  exposed  under 
water  to  the  action  of  strong  light,  rapidly 
darkens,  owing  to  the  liberation  of  metallic 
mercury.  According  to  H.  W.  Vogel,  the 
decomposition  may  be  represented  by  the 
equation  : — 

3HgaI2  = 2Hg  + IIg4I6. 

The  compound  Hg4I6  is  mercuroso-mercuric 
iodide,  Hg2I2,  2 Hgl2.  The  decomposition 
of  mercuric  chloride  in  the  presence  of  am- 
monium oxalate  is  also  an  instructive  illustra- 
tion of  photochemical  decomposition,  as  it 
takes  place  with  comparative  rapidity,  being 
the  reaction  made  use  of  in  Eder’s  chemical 
photometer : — 

2 HgCl2  + (NH4)2  C204  = Hg2Cl2  -f- 
2NH4C14-2C02. 

The  action  of  light  on  the  salts  of  copper 
forms  a convenient  introduction  to  the  photo- 
chemistry of  the  silver  salts.  Thus  cuprous 
chloride  darkens,  on  exposure  to  light,  with  as 
great  a rapidity  as  silver  chloride.  It  may  be 
pointed  out  that  the  nature  of  the  decomposi- 
tion in  this  case  is  not  completely  understood. 
Wohler  conjectured  that  the  product  might  be 
an  oxychloride,  and  this  view  receives  support 
from  the  circumstance  that  cuprous  chloride 
does  not  darken  under  hydrocarbon  oils  or 
other  liquids  which  do  not  contain  oxygen. 
A.  Vogel  assigns  a formula  CuCl2,  3 CuO, 
but  the  subject  requires  further  investigation.* 

A general  discussion  of  the  subject  of  photo- 
chemical decomposition,  as  illustrated  by  the 
foregoing  and  other  examples,  will  enable  the 
student  of  photographic  chemistry  to  grasp 
the  broad  idea  that  modern  photographic  pro- 
cesses represent  only  the  special  applications 


* See  Dingler's  “ Poly.  Journ.,”  vol.  cxxxvi,  p.  238 ; also 
Carlemann,  in  “ Journ.  fur  Prac.  Chem.,”  vol.  lxiii,  p.  475. 
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of  wider  principles,  and  that  photography 
with  silver  compounds  may  be  but  a passing 
phase  in  the  history  of  the  art.  In  the 
present  state  of  knowledge,  no  rigorous 
classification  of  the  cases  of  photochemical 
decomposition  is  possible,  and  it  is  only 
necessary  to  point  out,  and  to  illustrate  by  an 
appeal  to  some  of  the  many  known  instances, 
how  difficult  it  is  to  draw  a hard  and  fast  line 
between  photochemical  decomposition  and 
photochemical  combination,  or  between  de- 
composition and  dissociation  under  the  in- 
fluence of  light.  Many  of  the  supposed  cases 
of  dissociation  may  be  dependent  on  the 
presence  of  another  substance  capable  of 
combining  with  one  or  the  other  of  the 
liberated  products,  and  thus  playing  the  part 
of  a sensitizer  in  relation  to  the  present  sub- 
ject. From  such  considerations  as  these,  it 
will  follow  that  in  all  modern  photographic 
processes  we  have  to  deal  with  a mixture  of 
chemical  compounds  capable  of  passing  into 
a more  stable  system  under  the  influence  of 
light  as  a source  of  external  energy.  If  the 
new  products  formed  in  this  way  are  so  acted 
upon  by  reagents  subsequently  applied  that  a 
visible  and  striking  colour  difference  is  pro- 
duced, or  if  the  new  product  differs  in  colour 
from  the  original  substance  or  mixture  of 
substances,  we  have  all  the  essentials  for  a 
photographic  method. 

When  discussing  photochemical  decom- 
position it  should  be  pointed  that  indirect 
results  are  often  obtained  by  using  a mixture 
of  substances  of  which  one  of  the  constituents 
is  not  directly  affected  by  light,  but  is  altered 
by  contact  with  the  product  resulting  from  the 
photochemical  decomposition  of  the  other  con- 
stituent of  the  mixture.  For  example,  paper, 
coated  with  ferric  chloride,  and  exposed  to 
light,  gives  a surface  of  ferrous  chloride  by 
photochemical  reduction,  the  size  or  cellulose 
of  the  paper  acting  as  the  sensitizer  (chlorine 
absorbent).  But  if  the  surface  is  coated  with 
a mixture  of  ferric  chloride  and  cupric  chlo  - 
ride,  the  ferrous  chloride  which  is  formed 
reduces  the  cupric  salt  with  which  it  is  in  con- 
tact : — 

2 FeCla  + 2 CuCl2  = Cu2Cl2  + 2 FeCl3. 

The  picture  is  thus  formed  in  cuprous 
chloride  instead  of  in  ferrous  chloride,  and,  by 
treatment  with  potassium  thiocyanate,  cuprous 
thiocyanate  is  formed  which,  on  subsequent 
treatment  with  potassium  ferricyanide,  leads 
to  the  development  of  a brown  print.  This 


method  of  utilising  a mixture  of  ferric  and 
cupric  salts  is  the  basis  of  Obernetter’s 
process. 

There  can  be  no  doubt  that  this  principle  of 
indirect  decomposition  is  destined  to  play  a 
very  important  part  in  the  photography  of  the 
future.  It  has  already  come  into  prominence 
in  the  well-known  platinotype  process  of 
Willis,  in  which  a surface  is  coated  with  a 
mixture  of  ferric  oxalate  and  potassium  chloro- 
platinite.  On  exposure  to  light  ferrous  oxalate 
is  formed,  while  the  chloroplatinite  is  not 
directly  reduced.  On  treatment  with  a hot 
solution  of  potassium  oxalate  the  ferrous  oxa- 
late is  dissolved  out,  and  at  the  moment  of 
solution  reduces  the  chloroplatinite  to  finely- 
divided  platinum  in  situ.  In  the  direct  print- 
ing platinotype  process  we  have  a surface  of 
potassium  chloroplatinite,  sodium  oxalate, 
and  sodio-ferric  oxalate.  In  this  case  the  re- 
duction of  the  ferric  salt  by  light  is  accom- 
panied by  the  indirect  reduction  of  the  chloro- 
platinite by  means  of  the  ferrous  salt  thus 
formed.  In  the  cold  platinotype  of  Willis  the 
operations  are  separated,  the  ferric  surface 
being  first  exposed  in  the  usual  way,  and  then 
development  being  effected  by  immersion  in  a 
cold  solution  of  potassium  chloroplatinite  con- 
taining potassium  oxalate  and  phosphate. 

The  discussion  and  illustration  of  indirect 
methods  of  decomposition,  as  illustrated  by  the 
platinotype  processes,  may  advantageously 
occupy  the  student’s  attention  at  this  stage  of 
his  work.  The  chemistry  is  comparatively 
simple,  and  many  experimental  illustrations 
will  obviously  suggest  themselves  to  the 
teacher. 


Miscellaneous. 


7 HE  WORLD'S  RAIL  WA  YS. 

The  Archiv  fur  Eiseribahnwesen  for  1890, 
issued  by  the  Department  of  the  Prussian  Minister  ! 
of  Public  "Works,  gives  some  particulars  of  the  ! 
development  of  the  various  railway  systems  of 
the  world  for  the  period  covered  by  the  years  1884  j 
to  1888.  The  information  contained  in  this  publi-  I 
cation  is  based  upon  official  data ; and  it  appears  from  | 
it  that,  during  the  period  above  mentioned,  the  total  I 
length  of  the  railways  of  the  world  have  increased  by 
63,894  miles  ; the  entire  length,  at  the  end  of  1887, 
amounted  to  355,070  miles.  During  the  years  from 
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1884  to  1888,  America  furnished  the  largest  number 
of  new  lines,  to  a length  of  40,084  miles  (that  is, 
more  than  half  the  total  increase  noted  above),  of 
which  30,774  miles  were  built  by  the  United  States. 
Canada  constructed  3,044  miles ; the  Argentine 
Republic,  1,965  miles  ; and  Brazil  1,748  miles  of  new 
lines.  After  America,  Europe  constructed  the  largest 
number  of  new  lines  in  these  five  years,  namely, 
15,164  miles.  At  the  head  of  the  constructing 
countries  come  France  and  Germany,  and,  curiously 
enough,  the  number  of  miles  of  new  lines  opened  by 
these  two  countries  is  exactly  the  same,  namely, 
2,514  miles;  Austria  follows,  with  2,272  miles; 
Russia,  with  2,262  miles  ; and  Italy,  with  1,420 
miles.  The  latter  country  has  increased  by  23  per 
cent,  the  length  of  its  railway  system  during  the  past 
four  years  under  review.  The  United  Kingdom  only 
increased  its  total  length  of  railways  by  984  miles,  an 
increase  of  5 per  cent,  of  its  system.  Spain  added 
to  its  length  of  line  by  612  miles,  or  11  per  cent. ; 
Sweden,  by  576  miles,  or  an  increase  of  14  per  cent.; 
and  Roumania,  by  542  miles,  or  54  per  cent.  In 
Belgium,  287  miles  of  fresh  line  have  been  laid  ; in 
the  Netherlands  and  Luxemburg,  215  miles;  in 
Greece,  325  miles;  in  Servia,  175  miles;  in  Turkey, 
158  miles;  in  Portugal,  240  miles;  in  Switzerland, 
75  miles;  and  in  Denmark,  43  miles.  Norway  has 
not  added  a single  mile  of  line  to  its  railway  system. 
Taking  next  Asia,  British  India  has  contributed  the 
largest  proportion  to  the  general  increase,  namely, 
2,986  miles  ; then  come  the  railways  of  the  Trans- 
caspian territories  of  the  Russian  Empire,  which  have 
added  746  miles  to  their  railway  system,  by  the  con- 
struction of  the  line  from  Kissil-Arvat  to  Samar- 
cand.  Japan  also  has  contributed  to  the  general 
increase  by  an  addition  of  456  miles  of  new  lines. 
G’hina  and  Persia  have  added  nothing.  In  Africa, 
Algeria  and  Tunis  come  at  the  head  of  the  move- 
ment, with  an  addition  to  their  systems  of  568  miles. 
Egypt  has  remained  stationary.  Australia  has  taken  a 
prominent  part  in  the  augmention  of  railways,  having 
added  a total  length  of  2,891  miles,  or  an  increase  of 
38  per  cent.,  of  which  723  miles  were  constructed  in 
Queensland,  576  miles  in  New  South  Wales,  565 
miles  in  South  Australia,  and  506  miles  in  Victoria. 
Taking  the  proportion  of  the  railway  lines  to  the 
area  of  the  country,  Belgium  heads  the  list  with 
26'4  miles  to  every  100  square  miles.  The  propor- 
tion of  Saxony,  the  United  Kingdom,  and  Alsace 
Lorraine  varies  between  16  and  24  miles  to  every  100 
square  miles.  The  German  Empire,  in  this  respect, 
is  not  far  ahead  of  France  ; for,  in  1887,  the  propor- 
tion in  the  former  country  was  12-2  miles,  and  in 
France  108  to  every  100  square  miles.  The  cost 
of  constructing  one  mile  of  railways  amounts,  in 
Europe,  to  an  average  of  ^23, 848  ; in  non-European 
countries,  the  average  cost  is  only  about  half  this 
amount.  It  is  estimated  that,  taking  the  whole  of 
the  globe,  an  amount  exceeding  ^6,220,000,000  ster- 
ling has  been  expended  in  the  construction  of 
railroads. 


AGRICULTURAL  INDUSTRY  IN  ASIATIC 
RUSSIA. 

The  Journal  de  la  Chairibre  de  Commerce  de 
Constantinople  says  that  at  a recent  congress  of 
Orientalists  at  Berlin,  Dr.  Wiedemann  read  a very 
interesting  paper,  having  for  its  subject  “ The  Con- 
dition of  Asiatic  Russia  from  an  agricultural  and 
commercial  point  of  view.”  It  appears,  from  this 
paper,  that  agriculture  can  only  be  practised  with 
any  degree  of  success  in  the  centre  of  Asiatic  Russia 
in  those  districts  where  water-springs  exist,  and  the 
latter  are  by  no  means  plentiful.  The  greater  part 
of  the  country  is  uncultivated,  and,  as  far  as  the  eye 
can  reach,  there  are  vast  expanses  of  moor-land  and 
steppes.  In  summer  the  heat  is  intolerable,  and  in 
winter  the  cold  is  most  intense.  It  is  only  in  the 
south  that  tracks  of  fertile  land  are  met  with. 
Among  these  may  be  mentioned  the  oasis  of  Merv, 
which  has  a population  of  about  100,000.  In  this 
part  of  Asia  the  climatic  variations  offer  some  very 
curious  phenomena.  In  December  and  January  the  cold 
is  intense,  in  February  the  temperature  rises  consider- 
ably, and,  while  in  January  the  thermometer  points 
to  15  degrees  (Centigrade)  below  freezing  point,  it  is 
not  unusual  to  find,  in  February,  the  temperature  up 
to  25  degrees.  In  May,  June,  July,  August,  and 
September  the  temperature  rises  to  52  degrees,  and 
it  is  only  in  October  and  November  that  a little  rain 
comes  to  cool  the  air  and  reduce  the  temperature. 
The  question  of  water  is  one  of  the  most  important 
in  connection  with  the  agricultural  industry  in  this 
part  of  the  world,  and  it  is  for  this  reason  that  the 
Russian  Government  have  for  some  years  past  made 
the  greatest  efforts  to  provide  for  the  means  of 
irrigation.  The  products  at  present  derived  from 
the  soil  are  tobacco,  rice,  various  sorts  of  vegetables, 
cotton  and  cereals.  The  resources  of  the  inhabit- 
ants consist  less  in  land  than  in  sheep  and 
camels,  the  rearing  of  these  animals  costing  but 
little.  During  recent  years  the  number  of  camels 
has  considerably  decreased,  for,  at  the  present  time, 
on  the  markets  where  formerly  vast  numbers  were 
found,  there  are  now  seldom  any  to  be  seen.  The 
cotton  yields  three  crops  a year,  but  the  yield  is 
frequently  affected  by  the  rain,  which  usually  comes 
about  the  harvest  time  and  turns  the  seed  brown. 
The  greater  part  of  the  cotton  grown  in  Asiatic 
Russia  goes  to  France.  The  cultivation  has  been 
greatly  improved  by  the  Russians,  and  at  the  present 
time  an  acre  of  land  yields  about  900  lbs.  of  cotton. 
At  Tashkend  there  are  establishments  where  the 
cotton  is  cleaned  by  mechanical  process,,  and  Russia 
alone  draws  from  the  cotton-growing  districts  of 
Asiatic  Russia  from  6,000,000  to  7,000,000  pouds 
(poud  — 36  lbs.  avoirdupois)  of  cotton  annually. 
Among  cereals,  wheat  and  barley  as  articles  of 
export  are  the  most  important.  The  Government,  it 
is  said,  neglects  no  opportunity  of  improving  agricul- 
ture, and  with  the  object  of  developing  the  industry, 
they  have  established  agricultural  schools  and  dis- 
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tributed  publications  dealing  with  agricultural  sub- 
jects. The  Russian  Turcomans  own  5,000,000  of 
goats  and  sheep,  700,000  horses,  and  400,000  camels. 
Wool  and  sheepskins  represent  important  articles  of 
commerce,  and  are  frequently  found  on  Russian 
markets.  The  most  important  cotton  market  is  Merv, 
where  the  traders  assemble  outside  the  town,  in  the 
open  fields.  Merv,  however,  has  lost  much  of  its 
importance  since  it  ceased  to  be  the  terminus  of  the 
Transcaucasian  Railway.  Bokhara,  at  the  season  of 
the  bazaars,  also  becomes  an  important  market,  much 
frequented  by  traders  and  Jews,  who  arrive  in  great 
numbers.  In  conclusion,  th o.  Journal de  la  Chambre 
de  Commerce  states  that  the  central  districts  of 
Russia  in  Asia  are  at  the  preseut  time  seriously 
engaging  the  attention  of  the  Russian  Government, 
with  a view  to  bringing  them  under  a proper  system 
of  cultivation  ; and  the  efforts  that  are  being  made  in 
this  direction  on  the  one  hand,  and  the  construction 
of  railways  on  the  other,  cannot  but  produce  good 
results,  and  furnish  Russia  with  fresh  means  of  pro- 
moting her  industries  and  improving  her  inter- 
national trade. 


RICE  CLEANING  IN  HONG  KONG. 

The  United  States  Consul  at  Hong  Kong  says 
that  all  the  rice  received  there  is  unclean,  with  the 
exception  of  that  brought  from  China,  the  average  of 
paddy  being  about  20  per  cent.  It  is  prepared  for 
market  at  Hong  Kong,  with  the  exception  of  that 
shipped  to  Canton,  which,  owing  to  the  cheapness 
of  labour  in  comparison  with  Hong  Kong,  is  cleaned 
there.  The  process  of  cleaning  is  slow,  and  the 
labour  most  harassing.  It  is  first  run  through  hand 
sieves  to  separate  the  paddy  from  the  grain.  The 
paddy  is  first  run  through  a machine  made  of  wood, 
shaped  not  unlike  a set  of  millstones,  both  sawn 
from  a log  about  three  feet  in  diameter.  Into  the 
face  of  the  under  block,  and  flush  with  it,  is  let  a 
circular  stone  of  a diameter  to  leave  a five-inch  rim 
of  wood.  This  stone  is  opposed  to  an  opening  or 
eye  in  the  upper  block  of  a like  diameter,  into  which 
is  fitted  a perforated  board.  The  opposing  surfaces 
of  the  two  blocks  are  cut  into  grooves  three-eighths 
of  an  inch  wide,  one-fourth  of  an  inch  in  depth,  and 
about  the  same  distance  apart,  the  intervening  ridges 
of  wood  being  carefully  trimmed  about  every  three 
hours,  in  order  to  be  kept  sufficiently  sharp.  The 
upper  block  is  dragged  round  by  means  of  a hook 
at  the  end  of  a wooden  handle  fastened  to  a staple 
driven  into  the  rim,  a single  workman  turning  it  and, 
at  the  same,  feeding  the  machine  by  throwing  the 
paddy  with  a wooden  paddle  into  the  eye,  from  which 
it  is  distributed  outward  by  the  centrifugal  force. 
This  breaks  and  loosens  the  husk  from  the  kernel, 
after  which  it  is  run  through  a fanning  mill,  con- 
structed with  about  the  same  regard  to  mechanics 
as  the  rudimentary  machines  described  above.  The 
grain,  divested  of  husk,  is  now  ready  for  the  scouring 
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process,  which  is  done  in  stone  mortars,  holding  j 
about  a bushel.  These  are  set  into  stonework  level 
with  the  floor,  at  an  angle  of  about  30  degrees, 
twenty  or  more  being  distributed  about,  according 
to  the  size  and  shape  of  the  room.  A wooden 
framework  is  built  over  the  mortars  in  such  a way 
that  a stone  pestle,  weighing  twenty-five  pounds, 
fixed  to  a beam  pressing  over  a fulcrum,  is  rapidly  I 
dropped  upon  the  grain.  This  is  accomplished  by  a 
workman,  who  steps  quickly  upon  the  short  end  of 
the  lever,  and  as  quickly  removes  his  weight  when  ! 
the  pestle  has  been  elevated  to  the  highest  point. 
The  number  of  strokes  considered  necessary  for  this 
part  of  the  process  varies  with  the  kind  of  rice,  from 
two  to  four  thousand.  Ashes  made  from  rice  husks, 
to  the  amount  of  one-fourth  of  a pound,  are  added 
to  each  mortar  of  grain  at  the  beginning  of  the 
pounding,  and  a second  time  when  the  pounding  is 
half  finished,  the  rice  by  this  time  having  become 
quite  warm.  It  is  now  taken  from  the  mortar  to  be 
sifted,  after  which  it  is  replaced  for  foot-scouring, 
ashes  being  added  for  the  third  time.  A bare- 
footed workman,  supported  from  falling  by  reclining 
in  a kind  of  swing,  treads  in  the  mortar,  which 
causes  a rapid  movement  of  the  rice.  This  is  con- 
tinued for  from  thirty  to  forty  minutes,  when  it  is 
taken  cut  and  sifted,  and  is  now  ready  for  market. 
A part  of  the  dust,  composed  of  ashes  and  disin- 
tegrated rice,  resulting  from  the  scouring,  is  combined 
with  10  per  cent,  of  salt  and  used  in  preserving 
vegetables.  What  remains  is  given  to  swine.  Consul 
Simon  says  that,  crude  as  these  appliances  are,  they 
accomplish  the  work  with  the  least  breaking  and 
crushing  of  the  grain  possible,  and  no  doubt  com- 
prise most  of  the  principles  upon  which  rice-cleaning 
machinery  is,  or  should  be,  constructed.  The  rice 
merchants  in  Hong  Kong  say  that  owing  to  the 
cheapness  of  labour,  improved  machinery  propelled 
by  steam,  such  as  is  in  use  in  Bangkok  and  Saigon, 
would  not  be  profitable  in  Hong  Kong,  and  would 
not  be  permitted  in  China,  where  a vast  number  of 
people  find,  in  rice-cleaning,  their  only  means  of 
earning  a living. 


THE  FOUNDLING  ASYLUMS  OF  FRANCE. 

Of  all  European  countries,  France  has  established 
the  greatest  number  of  orphan  asylums.  The  French 
laws  relating  to  the  establishment  and  maintenance 
of  foundling  asylums  are  found  in  their  proper  classi- 
fication, says  Consul  Knowles  of  Bordeaux,  under 
the  head  of  assistance  publitjne,  and  are  the  decrees 
of  January,  18 11,  the  memorandum  of  February, 
1823,  the  decree  of  March,  1852,  and  the  law  of 
May,  1869.  These  statutes  state  that  enfants  assistes 
shall  include,  in  addition  to  orphans  and  foundlings, 
properly  so-called,  whatever  infants  may  be  brought 
by  their  parents,  irrespective  of  their  legitimacy. 
The  asylums  in  France  are  departmental,  not  com- 
munal, institutions.  The  State  pays  only  the  cost  of 
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inspection  and  superintendence.  The  department 
in  which  the  asylum  is  situated  is  liable  for  the  follow- 
ing expenses  : — (1)  Temporary  assistance  to  un- 
married mothers,  in  order  to  prevent  desertion ; 
(2)  allowances  to  the  foster  fathers  in  the  country 
for  board  ; (3)  clothing  ; and  (4)  expenses  for  physi- 
cians, burials,  &c.  In  1889,  the  total  cost  through- 
out the  country  of  maintaining  the  asylums  was 
11,300,171  francs  (^452,000),  of  which  2,570,171 
francs  were  paid  by  the  asylums  themselves,  and 
8,730,900  by  the  departments.  This  represented  the 
support  of  67,000  children.  During  the  same  year 
there  were  25,000  abandoned  children  in  France.  Of 
these,  585  were  taken  back  by  their  parents — 343  by 
the  mothers,  166  by  the  fathers,  and  76  by  relatives. 
Only  219  were  legitimate.  The  professions  of  the 
women  who  abandoned  their  infants  are  represented 
as  follows  : — Cooks,  housemaids,  and  other  servants, 
1,398;  seamstresses,  917;  women  working  by  the 
day,  418.  The  assistance  publique  of  Paris  is 
specially  provided  for  by  the  law  of  1849;  the  man- 
agement consists  of  a director  appointed  by  the 
Minister  of  the  Interior,  a number  of  sub-directors, 
visiting  physicians,  &c.  The  asylum  receives,  on  an 
average,  4.200  children  a year — i-200th  part  of  the 
entire  birth-rate  of  the  entire  population  of  France. 
The  expense  of  keeping  a single  child  for  twelve 
years  is  estimated  at  1,500  francs  (£bo).  It  is 
understood  that  the  children  are  kept  until  the  age  of 
twelve,  in  order  that  they  may  be  reclaimed  by  their 
parents  should  these  so  desire.  The  droit  de  recherche , 
that  is,  the  right  of  reclaiming  a child,  is  conceded  to 
the  parent  upon  the  payment  of  a small  fee.  Should, 
however,  the  child  remain  unclaimed  up  to  the  age 
of  twelve  years,  he  is  considered  an  orphan,  and  is 
apprenticed  by  the  authorities  to  a peasant  or  artisan. 


Correspondence. 


THE  “TUG  HR  A"  OF  THE  SULTANS  OF 
TURKEY. 

With  reference  to  the  discussion  revived  by  Mr. 
W.  J.  Linton,  in  his  recently  published  “ Masters  of 
Wood  Engraving,”  on  “ the  beginnings  of  engrav- 
ing,” I venture  to  offer  for  record  in  the  Journal  of 
the  Society  of  Arts  the  following  observations  on  the 
subject,  founded  on  my  studies  of  Indian  art.  They 
have  been  immediately  suggested  by  the  learned  Mr. 
Hyde  Clarke’s  interesting  note  in  the  Athenoeum  of 
the  1st  inst.,  with  reference  to  Mr.  Linton’s  argu- 
ment, on  the  tughra  of  the  Sultans  of  Turkey. 

To  say  nothing  of  wood-block  printing  on  cloth, 
which  is  one  of  the  most  ancient  ornamental  arts  of 
India,  it  is  certain  that  the  people  of  the  East  (in- 
cluding Egypt)  have  been  accustomed  to  use  incised 
metal  and  stone,  and  cut  blocks  of  wood,  of  the 


character  of  our  butter  “ prints  ” and  the  Scandi- 
navian bread  “ prints,”  for  the  purpose  of  reproduc- 
ing on  linen,  cotton,  paper,  leather,  &c.,  impressions 
by  means  of  ink  (i  e.,  originally  “ encaustum,”  the 
vermilion  used  for  the  signature  of  the  Romans 
Emperors  of  Byzantium)  or  other  pigments,  of 
the  authentic  superscriptions,  or  subscriptions  — 
whether  consisting  of  the  graphically  reproduced 
written  names,  or  the  monograms,  or  personal 
badges — of  those  employing  such  stamps  as  signet 
seals ; or,  again,  for  the  purpose  of  marking  the 
foreheads,  and  arms,  and  breasts  of  men,  and  the 
foreheads  and  flanks  of  cattle,  with  the  symbol  of 
the  deity  to  which  they  are  dedicated.  This  is  com- 
monly done  in  India  by  manual  printing  and  by 
branding  ; but  it  is  also  everywhere  done  both  on 
man  and  beast  by  signet  printing. 

Of  course  the  earliest  impressions  of  signet  seals 
were  on  clay  and  other  plastic  substances ; and  we 
need  not  go  to  the  discoveries  made  in  our  time  at 
Nineveh  and  Babylon  for  proof  of  this.  The  prac- 
tice is  distinctly  referred  to  in  the  ancient  Book  of 
Job,  xxxviii.  14  : — “ It  is  changed  as  clay  is  under 
the  seal.”  The  quotation  continues: — “And  all 
things  stand  forth  as  in  a garment  ” : as  if  the 
passage  referred  also  to  painted  or  printed  cloths 
[chintzes],  or  to  figured  brocades,  like  the  costly 
kincobs  of  India.  But  there  is  the  fullest  evidence 
that,  from  a very  early  date,  the  ancient  signet  was 
also  imprinted  on  leather,  cloth,  paper,  leaves, 
parchment,  and  other  materials  employed  for  writing 
on  at  different  times  and  places ; as  in  the  case  of 
the  letters  sent  by  Jezebel  to  Ahab,  and  “ sealed 
with  his  seal  ” (1  Kings  xxi.  8),  and  of  the  letter 
King  Ahasuerus  desired  Esther  and  Mordecai  to 
write  in  his  name,  and  “ seal  it  with  the  king’s 
seal”  (Esther  viii.  8-10).  And  this  is  the  way 

in  which  the  signet  ring  or  stamp  is,  to  this 
day,  almost  universally  used  throughout  the  East. 
A little  Chinese,  or  other  ink,  is  smeared  over  it 
with  the  finger,  and  then  it  is  applied  to  the  paper, 
parchment,  cloth,  or  leather  it  is  required  to  authenti- 
cate, the  spot  on  which  it  is  impressed  being  first 
softened  with  a little  moisture  from  the  tongue, 
except  in  the  case  of  Hindus,  who  are  scrupulous  to 
use  only  water  for  the  purpose.  But  the  saliva, 
after  all,  serves  as  a protective  size.  Besides  the 
name  of  the  signatory,  the  signet  bears  also,  more 
especially  in  Mahomedan  countries,  some  such  phrase 
of  consecration  as  “God  most  Holy”  (cf:  Exodus 
xxxix.  30)  ; “ God  most  True  ” (cf:  Gospel  of  St. 
John  iii.  33),  &c.  The  stone  thus  engraved  is  red 
or  white  carnelian,  or,  most  prized  of  all,  green 
jasper.  This  was  the  favourite  signet  stone  of  the 
Phoenicians ; and  the  name  Pliny  gives  it  of 
“ Molochites,”  is  not  derived,  as  he  states,  from 
moloche  the  “ mallow,”  but,  transparently,  from 
Moloch  or  Molech  ( malik , the  “Lord”),  in  his 
local  form  of  Mel-carth  [Melicertes],  the  tutelary 
“Lord  of  the  City”  of  Tyre,  to  whom  the  green 
jasper  was  sacred,  Where  many  signatures  have  to 
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be  applied  to  a document,  the  space  for  them  is  ruled 
out  with  the  thumb  nail  in  chequers,  each  for  a 
separate  signature.  The  simple  diaper  thus  formed 
s often  most  pleasing  to  the  eye,  and  possibly  first 
suggested  the  ornamentation  of  surface  by  diapering ; 
as  certainly  the  word  “diaper  ” itself  is  derived,  not 
from  the  city  of  Ypres  in  Flanders,  once  famous  for 
the  manufacture  of  the  figured  linen  denominated 
“diaper,”  but  from  the  Hebrew  word  jaspeh,  the 
“jasper,”  through  the  Italian  diaspro ; the  very 
stone  used  from  the  earliest  ages  for  signet  seals. 
Various  coloured  jaspers  were,  in  Byzantine  times 
and  all  through  the  Middle  Ages,  used  for  decorating 
all  sorts  of  sacred  objects,  until  any  iterated  orna- 
mentation, whether  in  illuminated  painting,  inlaid 
work,  carving,  embroidery,  or  weaving,  came  to  be 
called  a diaper ; and  it  may  be  from  this  use  of  the 
stone,  and  not  directly  from  its  use  as  a signet  seal, 
that  the  term  originated.  But  in  its  latter  use  we 
seem  at  least  to  directly  trace  the  secret  incunabula 
of  the  diapering  characteristic  of  the  earliest  types  of 
oriental  bookbinding. 

I have  now  before  me  four  Hindu  seals  of  metal, 
cast  in  open  work,  as  if  formed  of  flattened  wire, 
bent  to  the  figures  required.  Two  are  for  impressing 
ordinary  signatures,  and  are,  practically,  compound 
printing  types,  and  two  are  for  applying  sectarial 
marks  on  the  foreheads  of  religious  devotees. 
Similar  to  these  are  the  larger  metal  stamps  used  for 
branding  cattle  with  the  awful  trident  of  Siva,  or  the 
glorious  disc  of  Vishnu.  There  is  a reference  in  the 
Vedas  to  the  marking  of  cattle  with  the  sign  of  the 
swariika , which  the  modern  Hindus  identify  with 
the  “Seal  of  Solomon.”  The  Kols,  Mhangs,  and 
other  wild  tribes  of  India,  certify  documents  required 
to  be  signed  by  them  with  such  symbols  as  repre- 
sentations of  daggers,  bows  and  arrows,  &c.,  cut  on 
wood  blocks,  or  on  metal,  with  a short  handle. 
They  do  this  because  they  cannot  write  ; but  the 
signet  seal  is  equally  used  in  the  East  by  those  who 
can  write,  and  its  attestation  is  held  to  be  of  higher 
authenticity  than  the  signatory’s  sign  manual  (cf  : 
“ Timon  of  Athens,”  II.  ii.,  and  “ Hamlet,”  V.,  ii.) 

Both  forms  of  sealing,  namely,  by  printing  with 
ink,  and  by  impressing  sealing  wax,  are  often  simul- 
taneously used  in  India — the  former  (=“  secretum”) 
for  the  signature  to  a letter,  and  the  latter  for  the 
“great  seal”  attached — after  the  manner  of  the 
metal  (leaden,  silver,  and  golden)  “bulls”  of  the 
Byzantine  and  German  Emperors  and  Roman  Pones 
— to  the  strings,  fastening  the  brocaded  (km cob)  silk 
envelope  of  the  letter. 

With  reference  to  the  tughra , or  cypher  of  the 
Sultans  of  Turkey,  the  Turkish  tradition  is  that  it 
represents  the  actual  sign  manual  of  Amurath  I. 
(1360-89),  on  the  treaty  he  signed  with  the  Republic 
of  Ragusa,  in  1365.  This  was  subsequently  con- 
verted, after  the  manner  of  the  ingenious  crypto- 
graphers of  the  East,  into  the  imperial  monogram 
of  the  Sultans,  of  which  the  constant  elements  are 
the  phr^es,  the  ever  Victorious  J,ord,”  and 


“son  of,”  and  the  inconstant  elements  the  names 
(=“  secreta  ”)  of  the  reigning  Sultan  and  his  father. 
The  tughra  is  not  stamped,  but  inscribed  on  all  state 
documents  by  the  “ Cypher  Master,”  who  is  one  of  9 
the  three  foremost  functionaries  of  the  empire.  It  is 
indecorous — although  quite  unintentionally  so — of  I 
Mr.  Hyde  Clarke,  as  well  as  a little  misleading,  to  I 
compare  him  with  a “ chaffwax  ” or  “deputy-  j 
chaffwax.”  It  would  even  be  derogatory  to  com- 
pare him  with  a “Writer  to  the  Signet;”  for  1 
the  comparison  is  rather  with  the  Lord  Chan-  j 
cellor,  as  Keeper  of  the  Great  Seal.  It  is  still, 
as  it  always  has  been  in  the  immemorial  East, 
a mark  of  the  greatest  confidence  to  make  over  to 
another  the  duty  or  privilege  of  using  your  seal,  or 
of  inscribing  your  signature  ; a usage  of  which  we 
have  a familiar  illustration  in  the  Biblical  legend  of  I 
Pharaoh  and  Joseph  (Genesis  xli.  42).  No  official  of  I 
the  Sublime  Porte  is,  in  fact,  of  higher  dignity  and 
tiust  than  the  nishani-bashi  (“  Cypher  Master  ”)  ; 
and  it  is  as  incorrect  to  distinguish  him  by  Mr.  Hyde 
Clarke’s  minimising  title  as  it  would  be  to  designate 
Joseph,  who  in  virtue  of  his  office  of  bearer  of  the 
royal  seal  was  Viceroy  of  Egypt,  as  “chaffwax”  to 
the  Hyksos  Pharaoh  Apophis. 

Ismail,  the  Vizier  of  the  Seljukian  Sultan  Masud 
of  Irak,  was  surnamed  Tughrai,  on  account  of  his 
great  excellence  in  tughra  writing ; and  his  Arabic 
poem  on  the  subject  was  once  celebrated  through- 
out Christendom  under  the  name  of  “Carmen 
Toghrai.”  The  Vizier  of  Masud’s  brother  Mahmud 
was  so  jealous  of  Tughrai’ s proficiency  in  this  peculiar 
cryptography,  that  he  had  him  killed  in  cold  blood 
after  the  battle  in  which  Masud  was  defeated  by 
Mahmud,  a.d.  1120. 

George  Birdwood. 

Aug.  29,  1891. 


Obituary. 


Leonard  C.  Wyon. — Mr.  Wyon,  the  eminent 
medallist,  who  had  been  a member  of  the  Society  of 
Arts  since  1852,  died  suddenly  on  Thursday,  20th 
August.  He  was  the  son  of  the  laite  Mr.  William 
Wyon,  R.A.,  chief  engraver  to  the  Mint,  and  was 
born  at  the  Mint  in  1826.  He  was  educated  at 
Merchant  Taylors’  School,  and  in  1843,  when 
only  17  years  of  age,  he  was  appointed  assistant 
engraver  to  the  Mint.  On  his  father’s  death,  in 
1851,  he  became  modeller  and  chief  engraver.  He 
also  succeeded  his  father  as  engraver  to  the  Gold- 
smiths’ Company,  and  was  subsequently  appointed 
engraver  to  the  Assay  offices  of  Birmingham, 
Sheffield,  and  Chester.  Mr.  Wyon’s  whole  life 
was  passed  in  the  designing  of  coins  and  medals, 
and  the  list  of  his  works  is  a long  one.  For  many 
years  he  produced  all  tire  nredab  of  the  §ociety 
of  Art?, 
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Chicago  Exhibition,  1893. 
+ 

The  following-  information  respecting  the 
Department  of  Fine  Arts  has  been  received 
from  Chicago  : — 

RULES  AND  REGULATIONS. 
Approved  July  13,  1891. 

Section  I. 

Duration. — The  Department  of  Fine  Arts  of  the 
World’s  Columbian  Exposition  will  open  in  Chicago, 
May  1,  1893,  and  will  close  October  30,  1893. 

Section  II. 

Classification. — It  will  be  open  to  such  works 
of  American  (United  States)  and  foreign  artists, 
whether  previously  exhibited  or  not,  as  may  be 
classed  under  the  head  of  Fine  Arts,  under  the 
following  schedule : — 

Department  K.  — Fine  Arts  : Painting, 

Sculpture,  Architecture,  and  Deco- 
ration. 

Group  135. — Sculpture. 

Class  770.  Figures  and  groups  in  marble;  casts 
from  original  works  by  modern  artists  ; models,  and 
monumental  decorations. 

Class  771.  Bas  reliefs  in  marble  or  bronze. 

Class  772.  Figures  and  groups  in  bronze. 

Class  773.  Bronzes  from  cire-perdue. 

Group  136. — Paintings  in  Oil. 

Group  137. — Paintings  in  Water  Colour. 

Group  138. — Paintings  on  Ivory , on  Enamel,  on 
Metal,  on  Porcelain  or  other  wares ; Fresco 
Painting  on  Walls. 

Group  139. — Engravings  and  Etchings  ; Prints. 

Group  140. — Chalk,  Charcoal,  Pastel  and  other 
Drawings. 


Group  14 1. — Antique  and  Modern  Carvings'.  En- 
gravings in  Medallions  or  in  Gems ; Cameos  ; 

Intaglios. 

Group  142. — Exhibits  of  Private  Collections. 

Section  III. 

The  following  will  not  be  admitted  : — 

1.  Copies,  even  though  they  be  reproduced  in  a 
class  different  from  that  of  the  original.  For 
example,  engravings  obtained  by  industrial  processes. 

2.  Pictures,  Drawings,  or  Engravings  not  framed. 

3.  Works  of  Sculpture  in  unbaked  clay. 

Section  IV. 

The  Department  of  Fine  Arts  shall  consist  of : — 

1.  An  American  (United  States)  section. 

2.  A section  for  each  foreign  country  which  is 
represented  by  a general  commission,  or  by  a 
national  committee. 

3.  A section  comprising  exhibits  of  private  collec- 
tions, and  the  works  of  artists  of  non-represented 
foreign  countries,  whose  works  may  be  admitted 
under  the  provisions  of  Section  IX. 

Section  V. 

American. — American  (United  States)  artists 
must  deposit — or  cause  to  be  deposited — with  the 
Chief  of  the  Department  of  Fine  Arts,  before 
November  1,  1892,  a list,  signed  by  them,  of  such 
works  as  they  desire  to  exhibit.  A separate  list 
should  be  made  for  each  group  and  class,  strictly 
following  the  schedule  in  Section  II.  Artists  will 
be  duly  notified  when  their  works  must  be  sent  in 
for  examination  by  a jury  to  be  appointed  in  future. 

Section  VI. 

Works  of  American  (United  States)  artists,  pro- 
duced since  1876,  which  have  passed  the  examination 
of  juries  of  exhibitions  of  acknowledged  standing, 
will  be  admitted  on  list,  should  the  jury  so  deter- 
mine. An  examination  of  lists  will  be  made  at  an 
early  day  after  November  1,  1892.  Artists  whose 
works  may  be  admitted  under  these  conditions  will 
be  at  once  informed  by  the  Chief  of  the  Department 
of  Fine  Arts.  Works  accepted  must  be  delivered  at 
the  receiving  gate  of  the  Building  for  the  Fine  Arts 
on  or  before  March  1,  1893. 

Section  VII. 

Foreign. — The  Department  of  Fine  Arts,  or  its 
representatives,  will  be  responsible  for  simple  interior 
decoration  of  the  galleries  of  the  Art  building. 
Special  decoration  or  arrangements  in  lighting,  &c., 
differing  from  those  provided,  will  be  executed  at  the 
expense  of  the  National  Committee  of  the  country 
asking  for  it,  and  under  the  joint  direction  of  the 
foreign  representative  and  the  architect  of  the  Art 
building. 
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Section  VIII. 

The  Chief  of  the  Department  of  Fine  Arts  will  not 
correspond  with  the  artists  of  countries  represented 
by  general  commission  or  national  committees.  The 
works  of  these  artists  will  be  admitted  only  through 
general  commissions  or  national  committees  having 
in  charge  their’reception  and  return. 

Section  IX. 

Foreign  artists — natives  of  countries  not  repre- 
sented by  a general  commission  or  national  committee 
— should  address  their  request  to  the  Chief  of  the 
Department  of  Fine  Arts  before  July  15,  1892. 
They  should  notify  him  of  the  number  of  works  they 
wish  to  exhibit,  the  subjects  and  dimensions,  in- 
cluding frames.  They  will  then  be  informed  where 
to  send  their  works  for  examination  by  a special 
jury,  who  will  pass  upon  the  admittance  of  all  such 
works.  In  the  case  of  works  that  have  already 
passed  the  juries  of  exhibitions  of  acknowledged 
standing,  and  have  been  exhibited,  action  will  be 
taken  by  the  jury  at  an  early  day  after  July  15,  1892. 
A notice  of  the  action  of  the  jury  will  be  sent  to  the 
artist  at  once.  Works  accepted  must  be  delivered 
at  the  receiving  gate  of  the  Building  for  the  Fine 
Arts  on  or  before  March  1,  1893. 

Section  X. 

General. — Packing  and  transportation  of  all  works 
will  be  at  the  expense  of  the  exhibitors,  unless 
special  arrangements  are  made  through  private 
enterprise  or  public  effort.  A special  rule  for  the 
guidance  of  those  sending  works,  giving  information 
in  regard  to  packing,  marking,  and  shipping,  will  be 
furnished  on  application. 

Section  XI. 

When  a sufficient  number  of  works  (pictures)  are 
contributed  by  one  artist  to  warrant  such  arrange- 
ment, an  effort  will  be  made  to  hang  them  in  one 
group. 

Section  XII. 

A card  of  admission  will  be  issued  to  each  exhibit- 
ing artist,  entitling  the  holder  to  the  use  of  the 
grounds,  when  open  to  the  public.  This  card  must 
be  signed  by  the  holder,  and  must  be  shown  to  the 
attendant  when  asked  for. 

Section  XIII. 

The  custodian  of  the  Art  building  will  have  the  care 
and  protection  of  works  of  art.  Guardians  of  the 
gallery  will  be  subject  to  his  direction.  He  will  use 
all  due  vigilance  to  insure  the  safety  and  protection 
of  works  of  art  against  theft  or  damage. 

Information  as  to  special  insurance,  &c.,  will  be 
given  on  application. 

Section  XIV. 

Works  of  art  will  not  be  sketched,  photographed, 


or  reproduced,  except  with  the  written  permission  of 
the  exhibitor,  countersigned  by  the  Chief  of  the 
Department  of  Fine  Arts. 

Section  XV. 

The  number  and  character  of  the  honours  conferred 
will  be  announced  later ; also  the  appointment  of  the 
Jury  of  Awards. 

Section  XVI. 

Works  of  art  must  remain  in  the  Exposition  until 
its  close,  unless  removed  by  a special  permit,  signed 
by  both  the  Chief  of  the  Department  of  Fine  Arts 
and  the  Director-General. 

Section  XVII. 

All  works  exhibited  must  be  removed  within  a 
reasonable  time  after  the  close  of  the  Exhibition. 
They  will  be  delivered  only  on  the  presentation  of 
the  original  receipt. 

Section  XVIII. 

The  building  for  the  Fne  Arts  is  a bonded  ware- 
house, and  all  works  of  art  will  be  received  within 
its  walls  subject  to  the  inspection  of  the  customs 
officials,  but  without  the  payment  of  duty.  They 
will  be  received  and  sent  out  in  bond. 

In  cases  where  pictures  or  other  works  of  art  are 
sold,  to  remain  in  the  United  States  in  the  posses- 
sion of  private  individuals,  duty  will  be  paid  in 
accordance  with  the  customs  laws  governing  such 
cases. 

Section  XIX. 

It  is  understood  that  artists,  either  native  or  foreign, 
becoming  exhibitors,  thereby  accept  the  conditions 
stated  above,  and  agree  to  comply  in  every  respect 
with  the  above  requirements. 

Halsey  C.  Ives, 

Chief  of  the  Department  of  Fine  Arts . 

approved : 

Geo.  R.  Dayis, 

Director-  Gene ; a l. 
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CANTOR  LECTURES. 
PHOTOGRAPHIC  CHEMISTRY. 

By  Professor  R.  Meldola,  F.R.S. 
Lacture  III. — Delivered  March  23rd,  1891. 

The  photochemical  studies  which  have  been 
dwelt  upon  in  the  last  lecture  lead  up  to  the 
consideration  of  the  silver  compounds,  which 
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must  of  course  receive  special  treatment  on 
account  of  their  present  importance  in  photo- 
graphic processes.  The  broad  facts  that  silver 
nitrate  darkens  on  exposure  to  light  when  in 
contact  with  organic  matter,  that  the  silver 
haloids  become  coloured  when  exposed  under 
suitable  conditions,  and  that  other  salts  of 
silver,  both  inorganic  and  organic,  also  darken 
on  exposure,  will  form  the  experimental  basis 
from  which  the  student  may  be  led  to  the 
further  consideration  of  the  subject.  At  the 
outset  of  this  work  it  is  desirable  to  point  out 
that  our  knowledge  respecting  the  action  of 
light  on  the  silver  compounds  is  in  a different 
position  to  that  concerning  the  simpler  cases 
of  photochemical  decomposition  which  have 
hitherto  been  discussed.  In  the  latter  the 
chemical  change  is  definite  enough  to  be  re- 
presented by  ordinary  equations,  the  composi- 
tion of  the  final  product  being  in  most  in- 
stances known.  In  the  case  of  the  silver  salts 
we  possess  no  such  accurate  knowledge,  and 
the  nature  of  the  products  is  still  surrounded 
by  mystery. 

When  light  falls  on  the  silver  haloids 
chemical  decomposition  takes  place,  accom- 
panied by  a change  in  colour.  In  order  that 
this  statement  may  be  properly  realised,  let  it 
be  shown  that  there  really  is  decomposition, 
and  that  the  chloride  and  bromide  under  these 
circumstances  give  off  a gas  which  blues  starch 
and  potassium  iodide  paper.*  The  iodide  does 
not  undergo  decomposition  on  exposure  except 
in  the  presence  of  an  iodine  absorbent,  i.e.,  a 
sensitizer.  From  these  facts  a good  lesson 
can  be  conveyed  concerning  the  general  nature 
of  the  action  of  sensitizers.  Passing  on  to  the 
action  of  light  on  films  of  the  haloids,  it  is 
possible,  by  means  of  a few  simple  experiments, 
to  demonstrate  many  important  properties  of 
these  compounds  with  which  the  student 
should  be  familiar.  For  this  purpose  sheets  of 
paper,  well  coated  with  the  pure  haloids  free 
from  excess  of  silver  nitrate,  and  a few  ordi- 
nary reagents,  are  the  only  requisites.  By  one 
operation  it  can  be  shown  that  with  the  same 
exposure  the  chloride  becomes  darker  than  the 
bromide  and  the  latter  darker  than  the  iodide, 
and  at  the  same  time  that  reducing  agents  and 
halogen  absorbents  accelerate  while  oxidising 
agents  retard  the  decomposition.  Thus  three 
strips  coated  respectively  with  the  three  haloids 
may  be  painted  with  stripes  of  solutions  of  (i ) 
sodium  nitrite,  (2)  sodium  sulphite,  (3)  silver 
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nitrate,  (4)  mercuric  nitrate,  (5)  potassium 
dichromate.  After  exposing  these  strips  simul- 
taneously to  the  action  of  light,  the  stripes  1 
and  2 will  be  darker  than  the  ground-colour, 
showing  the  accelerating  action  of  the  reduc- 
ing agents,  3 will  also  be  darker  than  the 
ground-colour,  showing  that  a halogen  absor- 
bent may  also  act  as  an  accelerator  without 
necessarily  being  a reducing  agent,  while  4 
and  5 will  retain  the  original  colour  of  the 
haloid,  showing  the  retarding  action  of  oxidis- 
ing agents.  A comparison  of  the  ground- 
colour in  the  three  strips  will  also  serve  to 
show  the  different  colours  of  the  products  of 
photochemical  decomposition. 

Such  demonstrations  as  these  cannot  fail  to 
impress  the  mind  that  the  action  of  light  on 
the  silver  haloids  is  a distinct  case  of  photo- 
chemical decomposition,  but  it  is  necessary  at 
this  stage  to  issue  a caution.  The  action  is  in 
these  cases  continued  up  to  the  point  of  visible 
darkening,  whereas  in  the  photographic  film 
the  exposure  is  so  short  that  no  directly  visible 
effect  is  produced.  It  must  be  enforced  there- 
fore, that  in  associating  the  photographic  image 
with  these  darkened  products  we  are  drawing 
largely  upon  arguments  from  analogy,  and 
although  I personally  am  inclined  to  the 
opinion  that  the  products  are  the  same  in 
both  cases,  this  view  cannot  be  taught  as  a 
dogmatic  truth  in  the  present  state  of  know- 
ledge, for  however  probable  it  may  appear 
from  analogy  it  must  not  be  forgotten  that  in 
the  way  of  direct  proof  there  is  still  a gap 
which  must  be  bridged  over  before  the  identity 
of  the  products  can  be  taught  as  an  established 
fact.  But  the  full  consideration  of  this  ques- 
tion is  better  deferred  till  the  photographic 
film  itself  comes  to  be  dealt  with.  The  point 
that  will  now  present  itself  is  the  actual  com- 
position of  the  darkened  products,  and  here  it 
may  at  once  be  pointed  out  to  the  student  that 
our  knowledge  respecting  these  compounds  is 
in  precisely  the  same  state  as  that  concerning 
the  coloured  haloids  dealt  with  in  the  last 
lecture.  In  the  case  of  the  darkened  chloride, 
it  has  been  proved  that  this  product  contains 
a little  less  chlorine  than  the  normal  chloride. 
In  all  three  haloids,  no  matter  how  long  the 
exposure  may  be,  the  final  product  always 
contains  an  enormous  excess  of  unaltered 
haloid.  It  may  safely  be  asserted  that  these 
products  are  not  chemical  compounds  in  the 
ordinary  acceptation  of  the  term,  since  they 
are  not  composed  of  the  haloid  combined 
with  the  coloured  product  of  photochemical 
decomposition  in  definite  molecular  propor- 
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tions.*  Neither  can  the  “photosalts”  be  classed 
with  the  definite  “molecular  compounds”  of 
modern  chemistry,  since  the  latter  also  consist 
of  substances  combined  in  definite  molecular 
proportions,  and  can  be  more  or  less  readily 
resolved  into  their  constituent  molecules  by 
appropriate  treatment.  But  the  “photosalt  ” 
cannot  be  resolved  by  any  such  treatment, 
since  all  solvents  which  dissolve  the  normal 
haloid  appear  to  decompose  the  darkened  pro- 
duct, leaving  only  a trace  of  metallic  silver. 
On  the  other  hand,  metallic  silver  cannot  be 
extracted  from  the  “ photosalt  ” by  any  of  the 
ordinary  methods. 

In  answer  to  the  question  which  the  inquir- 
ing student  would  naturally  put,  what  is  the 
photosalt,  it  can  only  be  said  that  these 
products  must  be  regarded  as  indefinite  mole- 
cular compounds  of  the  silver  haloids  with 
coloured  unstable  products  of  photochemical 
decomposition,  the  composition  of  the  latter 
being  as  yet  unknown.  That  the  coloured 
products  are  unstable  appears  from  the  fact 
that  they  cannot  exist  apart  from  an  excess  of 
the  normal  haloid.  In  the  same  way  that  a 
solvent  will  take  up  a solid  till  the  point  of 
saturation  is  reached,  so  the  silver  haloid,  on 
exposure  to  light,  becomes  decomposed  up  to 
a certain  point,  i.e.,  the  point  when  the  haloid 
is  saturated  with  the  coloured  product  of 
photo-decomposition. f Beyond  this  point  the 
action  of  light  produces  no  further  effect  unless 
a reducing  agent  is  present  capable  of  com- 
bining with  the  liberated  halogen  as  fast  as 
the  latter  is  liberated.  It  is  advisable  to  let 
the  student  observe  for  himself  that  silver 
iodide  prepared  with  excess  of  potassium 
iodide  undergoes  no  change  of  colour  on  ex- 
posure to  light,  but  that  in  the  presence  of 
silver  nitrate  or  reducing  agents,  darkening 
occurs.  Let  him  observe  also  that  the 
darkened  chloride  yields  no  appreciable  quan- 
tity of  silver  to  dilute  nitric  acid,  but  that  in 
the  presence  of  a strong  reducing  agent,  even 

* It  must  be  recognised  that  the  definite  character  of 
molecular  compounds  passes  into  the  indefinite  when  we  have 
k H20,  & C2H402,  \ CH40,  &c. , in  crystalline  products. 

t The  analogy  between  a photosalt  and  a saturated  solu- 
tion was  indicated  in  a lecture  delivered  last  year  at  the 
Royal  Institution  (“Proc.  Roy.  Inst.,”  vol.  xiii,  p.  143). 
Ihe  idea  of  a “solid  solution”  may  appear  somewhat 
strained,  and  I am  glad,  therefore,  of  the  present  opportunity 
of  calling  attention  to  a similar  idea  which  has  occurred  to 
others  in  connection  with  a totally  different  branch  of 
chemistry,  viz.,  the  affinity  of  colouring  matters  for  fabrics. 
This  notion  has  been  expressed  by  Dr.  E.  Knecht  (“  Journ. 
Soc.  Dyers  and  Colourists,”  1889,  p.  77),  and  recently  it  has 
been  extended  with  considerable  force  to  the  theory  of  dye- 
ing by  my  friend  Dr.  Otto  N.  Witt  (“  Farber-Zeitung,” 
1890-91,  Part  I.). 


when  the  latter  is  gaseous,  such  as  hydrogen, 
the  reduction  may  proceed  up  to  the  complete 
liberation  of  the  metallic  silver.  This  last 
point  can  be  demonstrated  very  conveniently 
by  placing  some  finely  divided  silver  chloride 
(prepared  by  precipitation)  into  a glass  tube 
through  which  a current  of  moist  hydrogen  is 
kept  passing,  the  gas  being  made  to  bubble 
through  a solution  of  silver  nitrate  containing 
free  nitric  acid.  On  exposing  the  contents  of 
the  tube  for  some  time  to  strong  light,  silver 
chloride  is  precipitated  from  the  solution  of 
the  nitrate,  the  chloride  in  the  tube  (which 
should  be  shaken  from  time  to  time  in  order 
to  expose  fresh  portions)  gradually  becoming 
dark  coloured.  An  equal  quantity  of  the 
chloride  may  be  exposed  in  air  at  the  same 
time  for  comparison.  The  two  lots  of  darkened 
chloride  are  then  treated  with  equal  quantities 
of  dilute  nitric  acid,  the  clear  solution  filtered 
off,  and  the  filtrates  tested  for  silver.  If  the 
experiment  has  been  properly  conducted,  the 
solution  from  the  chloride  darkened  in  hydro- 
gen will  be  found  to  contain  distinct  traces, 
while  that  from  the  chloride  darkened  in  air 
will  be  free  from  silver.  It  is  hardly  necessary 
to  point  out  that  the  chloride  used  in  this 
experiment  should  be  free  from  excess  of  silver 
nitrate,  i.e.,  prepared  with  an  excess  of  a 
soluble  chloride,  or  chlorhydric  acid.* 

* The  above  experiment  is  a modification  of  one  described 
by  Robert  Hunt  (“  Researches  on  Light,”  2nd  ed.,  p.  78).  This 
method  has  recently  been  applied  by  R.  Hitchcock  (“  Amer. 
Chem.  Journ.,”  xi,  p.  474),  for  determining  quantitatively  the 
loss  of  weight  in  films  of  silver  chloride,  exposed  to  light  in 
an  atmosphere  of  hydrogen.  The  author  considers  that  his 
experiments  prove  that  oxygen  does  not  enter  into  the  com- 
position of  the  darkened  product,  i.e.,  that  they  disprove  the 
oxychloride  theory.  But  since  wrater  vapour  was  present, 
and  was  indeed  found  to  be  indispensable  for  the  photo- 
decomposition, this  inference  cannot  be  allowed  much  weight. 
Moreover,  since  hydrogen  is  known  to  reduce  the  chloride  to 
silver  under  the  conditions  of  the  experiment,  the  darkened 
product  may  have  a different  composition  to  that  formed  in 
air  : it  maj'-  consist  of  reduced  silver,  mixed  with  unaltered 
chloride.  (See  also  C.  IT.  Bothamley  in  “ Brit.  Journ.  of 
Photog.,”  April  4th,  1890.)  Hitchcock’s  films  were  prepared 
by  allowing  finely-divided  silver  chloride,  obtained  by  pre- 
cipitation, to  subside  on  glass.  (Herschel  and  Hunt’s 
method).  After  being  washed  and  dried  under  a dessicator, 
the  films  were  but  slightly  darkened  in  dry  air,  even  after  an 
hour’s  exposure  to  bright  sunlight.  The  introduction  of 
water  rapidly  increased  the  rate  of  darkening,  thus  furnish- 
ing another  illustration  of  the  very  familar  fact  that  water 
acts  as  a sensitizer.  This  point  was  illustrated  during  the 
lecture  by  two  experiments,  conducted  simultaneously. 
Strips  of  paper,  coated  with  the  chloride  and  bromide  re- 
spectively, were  partly  screened  by  black  paper,  the  exposed 
portions  being  partly  wetted  wfith  distilled  water.  The 
chloride  paper  was  allowed  to  remain  exposed  to  the  electric 
light  till  visibly  coloured  ; the  bromide  paper  was  withdrawn, 
after  a few  seconds  and  developed  with  weak  ferrous  oxalate 
developer.  In  both  strips  the  portion  wetted  with  water  was 
distinctly  darker  than  the  exposed  dry  part  of  the  coated  paper. 
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Having  arrived  at  the  conclusion  that  the 
silver  haloids,  when  exposed  to  light  under 
suitable  conditions,  lose  a small  quantity  of 
their  halogen,  and  become  converted  into 
coloured  compounds,  the  course  of  instruction 
will  here  naturally  diverge  along  two  lines  : — ■ 

(i.)  The  nature  of  the  coloured  product 
combined  with  the  excess  of  unaltered  haloid  ; 
and 

(2.)  The  part  played  by  the  associated  sub- 
stance or  sensitizer. 

With  regard  to  the  first,  it  must  be  pointed 
out  that,  although  we  have  no  positive  informa- 
tion of  a conclusive  character,  many  views 
have  been  advanced,  which  are  more  or  less 
worthy  of  consideration ; and  an  excellent 
exercise  in  the  use  of  scientific  judgment  might 
be  given  to  the  advanced  student,  by  submitting 
the  current  notions  respecting  the  composition 
of  these  products,  and  requesting  him  to  pre- 
pare a critical  essay  embodying  his  own  views. 
Although  no  definite  conclusion  mightbe  arrived 
at,  the  exercise  cannot  fail  to  be  of  value  as  an 
educational  test,  not  only  by  compelling  the 
student  to  refer  to  original  papers,  but  also  as 
calculated  to  bring  out  any  originality  he  may 
possess  in  the  way  of  devising  new  crucial 
experiments — the  highest  criterion  of  compe- 
tence as  a technologist.  Respecting  the  view 
that  these  compounds  contain  metallic  silver, 
the  fact  that  the  chloride  darkens  under  nitric 
acid  may  be  taken  as  evidence  to  the  con- 
trary.* The  discussion  of  the  possibility  that 
sub-haloids  are  present,  will  link  this  part  of 
the  subject  on  to  the  purely  chemical  conside- 
rations dealt  with  in  the  last  lecture.  The 
possibility  of  the  coloured  products  containing 
oxygen,  i.e.,  being  of  the  nature  of  oxyhaloids, 
is  also  worthy  of  being  entertained. f In  favour 
of  this  view  is  the  analogy  of  cuprous  chloride, 
which  darkens  only  in  media  which  can  supply 
oxygen,  and  which,  under  these  circumstances, 
apparently  forms  an  oxychloride.  In  the 
same  sense  may  be  interpreted  the  distinct 
sensitizing  action  of  water  already  referred  to. 


* Ostwald  unhesitatingly  affirms,  both  with  respect  to  the 
wet  collodion  and  gelatino-bromide  emulsion  processes,  that 
traces  of  metallic  silver  are  liberated  by  the  action  of  light. 
(“  Grundriss  der  allgemeinen  Chemie,”  pp.  262-263.”) 

t According  to  a recent  research  by  Dr.  A.  Richardson 
(“  Journ.  Chem.  Soc.,”  vol.  59,  p.  536),  the  chloride  darkened 
under  water  does  not  contain  oxygen.  I learn,  however, 
from  Mr.  H.  B.  Baker,  of  Dulwich  College,  that  he  has  come 
to  an  opposite  conclusion.  His  experiments  are  not  yet 
completed,  but  he  considers  that  the  evidence  in  favour  of  the 
view  that  the  darkened  chloride  contains  oxygen  is  quite 
conclusive.  He  has  measured  the  oxygen  absorbed  and  the 
oxygen  evolved  by  the  action  of  chlorine  on  the  darkened 
product. 


On  the  other  hand,  it  may  be  pointed  out,  that 
the  chloride  darkens  in  a high  vacuum  {i.e.,  in 
the  presence  of  mercury  vapour),  and  under 
liquids  such  as  pure  benzene,  petroleum,  and 
carbon  tetrachloride,  which  contain  no  oxygen, 
and  which  have  previously  been  dried  by 
chemical  methods.  The  question  thus  assumes 
the  form,  whether  the  nature  of  the  coloured 
products  may  not  vary  in  different  media ; 
whether,  in  easily  halogenised  liquids,  such  as 
benzene,  the  reduction  might  not  be  analogous 
to  that  which  occurs  in  hydrogen  ; whether,  in 
other  cases,  the  unsaturated  silver  haloid 
residue  may  not  form  a coloured  compound 
with  the  organic  product ; and  so  forth.  It 
may  be  pointed  out  that  such  questions  as 
these  open  a wide  and  interesting  field  for 
experimental  investigation. 

With  regard  to  the  second  point,  the  action 
of  the  substance  associated  with  the  silver 
haloid — it  is  legitimate  to  connect  this  action 
with  the  ordinary  chemical  processes  with 
which  the  student  has  been  familiarised.  He 
has  been  taught  that  reduction  and  oxidation 
are  concurrent  in  ordinary  chemical  reactions, 
such  as  when  a silver  salt  is  reduced  by  a 
ferrous  salt.  The  principle  can  now  be  ex- 
tended to  photochemical  reactions.  With  the 
exception  of  a few  cases  of  pure  dissociation 
(such  as  the  resolution  of  gold  oxide  into  metal 
and  oxygen  under  the  influence  of  light),  which 
have  no  direct  bearing  on  photographic  pro- 
cesses, the  photochemical  changes  with  which 
the  photographic  chemist  has  to  concern  him- 
self may  all  be  considered  from  the  same  point 
of  view  as  those  which  have  been  made  use  of 
by  way  of  special  illustrations.  There  is  no 
fundamental  difference  in  principle  between 
the  action  of  light  on  a mixture  of  ferric  chloride 
and  oxalic  acid,  or  mercuric  chloride  and 
ammonium  oxalate,  and  its  action  on  a silver 
haloid  mixed  with  water,  silver  nitrate,  sodium 
sulphite,  gelatine,  or  any  other  organic  com- 
pound capable  of  being  oxidised  or  halogen- 
ised. The  only  differences  are  in  the  relative 
velocities  of  chemical  change,  and  in  the  cir- 
cumstance that  in  the  case  of  such  metals  as 
iron  and  mercury  the  products  are  definite  and 
known,  while  in  the  case  of  silver  the  products 
are  indefinite  and  unknown.  The  student  will 
thus  be  led,  without  a break,  from  ordinary 
chemistry  to  photochemistry,  and  from  the 
latter  to  the  chemistry  of  photographic  pro- 
cesses. He  will  now  realise  that  the  photo- 
graphic film  is  to  be  looked  upon  as  a system 
of  chemical  compounds  capable  of  undergoing 
atomic  rearrangement  under  the  influence  of 
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the  external  energy  of  light.  He  will  grasp 
the  full  meaning  of  the  term  “ sensitizer,’’  and 
he  will  see  that  the  function  of  the  latter  is 
quite  as  important  as  that  of  the  silver  haloid 
itself. 

From  this  point  the  practical  study  of  photo- 
graphic methods,  the  preparation  of  emulsions 
and  films,  the  uses  of  collodion  and  gelatine 
as  vehicles,  the  action  of  preservatives,  and 
all  the  technical  details  of  modern  processes 
can  be  taken  up  or  resumed.  Then  in  natural 
sequence  will  follow  the  consideration  of  the 
nature  of  the  photographic  image  and  its  con- 
nection with  the  coloured  products  resulting 
from  the  prolonged  action  of  light  on  the  silver 
haloids.  At  this  stage,  again,  caution  is 
necessary,  and  dogmatic  statements  must  be 
avoided.  The  action  of  light  on  the  sensitive 
films  in  use  in  photography,  including  all  the 
films  employed  for  producing  pictures  in  the 
camera,  from  the  iodised  silver  plate  of 
Daguerre  to  the  gelatino-bromide  plate  of 
modern  times,  gives  rise  to  no  visible  product 
of  photochemical  decomposition.  Is  it  there- 
fore legitimate  to  conclude  that  the  short  ex- 
posure necessary  to  give  a developable  picture 
produces  any  photochemical  decomposition  at 
all  ? It  must  be  pointed  out  that  there  is  here 
another  gap  in  the  way  of  direct  proof,  but 
that  the  indirect  evidence  is  all  in  favour  of 
there  being  such  a chemical  change.  Of  the 
nature  of  the  material  composing  the  invisible 
image  we  know  no  more  than  we  do  of  the 
composition  of  the  coloured  products  of  photo- 
chemical decomposition,  or  of  the  photosalts. 
They  may  be  identical  or  not ; but  that  the 
image  is  the  result  of  a true  chemical  change 
can  be  made  to  appear  highly  probable  to  the 
student  by  a few  well-chosen  demonstrations. 
Let  us  consider  the  evidence  as  it  stands. 

The  invisible  image  is  either  the  product  of 
chemical  decomposition,  or  it  is  not.  If  it  is 
not,  then  some  other  explanation  must  be  in- 
voked. The  only  other  view  is  that  the  energy 
of  light  is  not  at  first  used  up  in  doing  chemical 
work,  but  that  before  true  chemical  decomposi- 
tion occurs  there  is  an  intermediate  stage, 
during  which  the  energy  is  engaged  in  loosen- 
ing the  affinity  between  the  atoms  of  the 
halogen  and  the  silver.  This  would  be  analo- 
gous to  Bunsen  and  Roscoe’s  “photochemical 
induction.”  According  to  this,  view  we  should 
have  to  regard  the  first  action  of  light  on  the 
sensitive  film  as  a purely  physical  action, 
resulting  in  the  formation  of  an  unstable 
modification  of  the  silver  haloid,  more  easily 
reducible  than  the  ordinary  modification.  It 


might  be  thought  that  such  a physical  modifi- 
cation would  be  easily  producible  by  the 
limited  action  of  light  on  the  pure  silver  haloid, 
but  as  far  as  my  own  experiments  have  gone, 
this  does  not  appear  to  be  the  case.  By  exposing 
pure,  dry  silver  bromide  films,  obtained  by  the 
method  already  described,  for  sufficient  time 
to  produce  a well-defined  developable  image 
on  a photographic  plate,  no  difference  in  the 
reducibility  of  the  exposed  and  unexposed 
parts  could  be  detected.  In  fact,  the  films  of 
the  pure  haloid  are  so  insensitive  that  an  ex- 
posure to  bright  sunlight  of  sufficient  duration 
to  completely  solarise  the  slowest  of  modern 
dry  plates,  showed  no  difference  in  reduci- 
bility by  potassio-ferrous  oxalate  or  alkaline- 
pyrogallol,  between  the  exposed  and  unex- 
posed portions  of  the  surface.  The  conclusion 
to  be  drawn  from  these  experiments  is  that  in 
this  form  the  silver  haloid  cannot  be  converted 
into  a more  easily  reducible  physical  modifi- 
cation by  any  moderate  exposure  to  light — 
certainly  not  by  an  exposure  considerably 
greater  than  that  necessary  to  impress  an 
image  on  a gelatino-bromide  plate. 

At  this  point  the  question  of  molecular 
aggregation  comes  into  consideration.  Is  it 
not  possible  that  in  the  iodide  film  of  the  old 
collodion  process,  or  in  the  gelatino-bromide 
emulsion,  the  silver  haloid  is  in  a different  and 
more  highly  sensitive  state  of  molecular  aggre- 
gation ? Is  there,  in  fact,  a more  unstable 
condition  of  the  haloid  than  that  resulting 
from  the  action  of  the  halogen  on  a silver 
mirror  on  glass  ? In  considering  this  part  of 
the  subject  attention  may  be  called  to  the  ex- 
periments which  the  student  has  already  been 
recommended  to  make  in  connection  with  the 
modifications  of  the  haloids.  His  experience 
in  the  preparation  and  ripening  of  emulsions 
will  also  render  good  service  in  enabling  him 
to  fairly  consider  the  evidence.  It  is  possible 
that  some  weight — how  much  it  is  not  yet 
possible  to  decide — may  have  to  be  given  to 
the  state  of  aggregation  as  a factor  in  deter- 
mining the  extreme  sensitiveness  of  the  photo- 
graphic film.  At  the  same  time  it  must  be 
pointed  out  that  no  experimenter  has  ever  yet 
succeeded  in  preparing  a film  of  silver  haloid 
in  any  state  of  aggregation  free  from  every 
suspicion  of  a sensitizer,  and  capable  of  re- 
ceiving an  invisible  and  developable  impres- 
sion in  the  same  time  as  an  ordinary  photo- 
graphic plate.* 

* According  to  Stas  the  third  (granular)  modification  of 
AgBr  (both  the  white  and  yellow  forms)  are  extremely 
sensitive  to  light.  He  states  that  on  boiling  (with  water  ?)  in 
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We  are  thus  brought  face  to  face  with  the 
remarkable  fact  that  a film  of  pure  dry  haloid 
gives  no  product  which  is  more  easily  redu- 
cible than  the  original  haloid  by  any  reason- 
able amount  of  exposure  to  light.  Let  the 
same  haloid  be  diffused  in  fine  particles 
throughout  a sensitizing  vehicle  such  as  collo- 
dion (with  the  necessary  preservative)  or 
gelatine,  and  an  exposure  for  a few  seconds  or 
a minute  fraction  of  a second  gives  a product 
which  is  far  more  readily  reducible  than  the 
unexposed  haloid.  It  maybe  pointed  out  that 
it  is  extremely  difficult  to  see  where  the 
necessity  for  invoking  the  physical  theory  of 
the  photographic  image  comes  in  when  these 
facts  are  fairly  weighed.* *  The  facts  them- 

a  glass  flask  they  become  darkened  in  two  or  three  seconds 
by  the  blue  flame  of  a Bunsen  burner.  It  is  not  clear  from 
the  description  whether  he  attributes  the  darkening  to  the 
light  of  the  burner  alone,  but  the  conditions  are  obviously 
very  different  from  those  which  exist  in  a photographic  film. 
It  would  be  of  interest  and  importance  to  reinvestigate  this 
modification  of  AgBr  from  the  photographic  point  of  view. 
With  reference  to  the  production  of  an  invisible  image  on  a 
film  of  Agl  on  glass,  opinions  are  divided  (compare  Abney, 
“Treatise  on  Photog.,”  5th  ed.,  p.  25,  and  Eder,  “ Hand- 
buch,”  Part  II.,  pp.  n and  20).  The  authority  for  the  state- 
ment that  such  an  image  can  be  produced  is  Carey  Lea.  In 
order  to  submit  the  question  to  the  test  of  experiment  I have 
made,  with  the  co-operation  of  Mr.  T.  H.  Norris,  some 
further  experiments  with  iodized  silver  mirrors  on  glass.  The 
results  with  alkaline  developers  are  the  same  as  those  with 
the  brominated  mirrors  ; there  is  no  difference  in  reduci- 
bility  between  the  exposed  and  the  unexposed  portions  of  the 
film.  With  an  acid  developer,  however,  a developable  image 
is  produced.  A plate  was  half  covered  by  a black  screen  and 
the  uncovered  portion  exposed  for  five  minutes  to  the  light  of 
the  electric  arc.  The  developer  was  the  ordinary  pyrogallol 
solution  with  acetic  acid  as  a restraincr  and  a few  drops  of 
AgNO  solution.  The  silver  deposit  formed  on  the  exposed 
portion  long  before  the  unexposed  half  was  attacked.  This 
confirms  Carey  Lea’s  results,  and  at  the  same  time  opens  up 
a very  wide  question,  viz.,  whether  photochemical  decom- 
position is  necessary  for  development  by  accretion  as  distin- 
guished from  development  by  reduction.  It  may  be  that 
photophysical  change  is  competent  to  give  an  image  capable 
of  accretional  development.  It  is  known  that  the  silver 
haloid  when  crystalline  is  susceptible  of  photophysical 
change  (Schultz-Sellack,  Pogg.  Ann.,  vol.  143,  p.  439). 

• In  his  inaugural  address  to  the  Photographic  Section  of 
the  Liverpool  Physical  Society  (Jan.  19th,  1891,  “ Photo- 
graphy;” Feb.  19th  and  29th,  1891),  Dr.  F.  Hurter  states 
that  it  has  always  appeared  impossible  to  him  “ to  reconcile 
the  short  exposures  necessary  for  the  production  of  photo- 
graphic images  with  any  theory  which  demanded  the  abso- 
lute separation  of  the  halogen,  or  part  of  it,  from  the  silver.” 
He  bases  his  objections  to  this  (chemical)  theory  on  quanti- 
tative experiments,  which  go  to  prove  that  the  energy  sup- 
plied by  the  initial  source  of  light  is  totally  inadequate  to 
account  for  the  decomposition  of  the  haloid,  or  the  quantity 
of  silver  produced  on  the  film  by  subsequent  development.  It 
does  not  appear  to  me,  however,  that  these  experiments  or 
Calculations  in  any  way  affect  the  chemical  theory  of  the 
photographic  image.  The  actual  amount  of  photochemical 
decomposition,  as  measured  by  the  quantity  of  silver  pro- 
duced on  reduction  may  be,  as  the  author  states,  connected 
with  the  initial  source  of  energy  by  a logarithmic  law.  But 
this  does  not  prove  that  no  separation  of  halogen  takes 


selves  can  be  easily  demonstrated  without  any 
appeal  to  a photographic  plate.  It  is  only 
necessary  to  take  one  of  the  brominated  silver 
mirrors  and  streak  it  with  a dilute  solution  of 
gelatine,  allowing  the  solution  to  remain  for 
10  or  15  minutes  in  contact  with  the  film.  The 
gelatine  stripes  can,  if  necessary,  be  kept 
moist  by  adding  water  from  time  to  time.  The 
plate  is  then  exposed  to  strong  light  for  a few 
seconds,  washed  with  warm  water  to  remove 
the  excess  of  gelatine,  and  then  developed 
with  a weak  ferrous  oxalate  solution  containing 
plenty  of  potassium  bromide.  If  the  experi- 
ment has  been  properly  made  the  stripe  under 
the  gelatine  develops  before  the  remainder  of 
the  film  is  attacked. 

From  this  and  many  analogous  experiments 
which  might  be  made  or  quoted,*  it  will  be 
made  clear  to  the  student  that  the  function  of 
the  sensitizing  vehicle  is  of  a very  high  order 
of  importance.  It  will  be  seen  also  that  the 
particular  vehicle  now  in  vogue,  gelatine,  is  a 
particularly  good  sensitizer,  and  it  is  legiti- 
mate to  connect  its  sensitizing  action  with  its 
well-known  power  of  taking  up  bromine.  It 
may  be  asked  whether  it  is  more  probable 
that  mere  contact  with  a solution  of  gelatine 
should  so  alter  the  physical  condition  of  the 
haloid  (as  in  the  last  experiment)  as  to  con- 
vert it  from  a comparatively  insensitive  to 
a highly  sensitive  physical  modification,  or 
whether  it  is  more  probable  that  the  gelatine 
should  act  in  the  same  way  as  the  reducing 
agents  used  as  sensitizers  in  the  former  ex- 
periment with  the  coated  papers.  It  may,  I 
think,  be  fairly  taught  that  the  balance  of 
probability  is  in  favour  of  the  purely  chemical 
action  of  the  gelatine.  In  accordance  with 
this  view  is  the  fact  that  no  collodion  emulsion, 
however  the  haloid  may  be  modified  in  physical 
condition  by  “ripening,”  can  be  made  as 
rapid  as  a modern  dry  plate.  On  the  other 
hand,  in  favour  of  the  view  that  some  weight 
must  be  given  to  the  state  of  aggregation,  it 
may  be  pointed  out  that  the  silver  bromide  on 
glass,  although  considerably  increased  in  sensi- 

place ; the  energy  is  not  to  be  regarded  as  acting  upon  AgBr 
alone,  but  upon  a most  intimate  mixture  or  possibly  even 
upon  a compound  of  AgBr  and  gelatine.  The  latter  sub- 
stance is  well  known  to  combine  with  bromine  to  a very  con- 
siderable extent  (20-5 — 22*9  p.c. ; see  Weyl  in  Chem.  Centralbl. 
1878,  p.  198,  and  Knop,  ibid,  1879.  The  action  of  light  on  the 
photographic  film  is  rather  comparable  with  the  action  of 
heat  on  an  explosive  mixture  or  compound  ; the  total  energy 
evolved  on  the  explosion  of  gunpowder  is  not  dependent  on 
the  amount  of  energy  supplied  by  the  spark  which  deter- 
mines the  explosion. 

* See  Sect.  III.  of  chap.  x.  of  Eder’s  “ Ausfiihrl.  Handb.,’ 
Part  HI. 
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tiveness  by  contact  with  a gelatine  solution,  is 
still  much  less  sensitive  than  the  emulsion. 

If,  therefore,  it  is  regarded  as  improbable 
that  mere  contact  with  a gelatine  solution  can 
alter  the  physical  condition  of  the  haloid,  it 
may  be  asked  what  happens  during  the 
ripening  of  an  emulsion.  The  student  will 
have  learnt  that  when  silver  bromide  is  first 
precipitated  in  gelatine,  the  emulsion  is  com- 
paratively insensitive.  It  is  only  by  long  con- 
tact with  the  gelatine  solution  at  the  ordinary 
temperature,  or  by  the  action  of  heat  for  a 
shorter  period,  that  the  emulsion  acquires  its 
maximum  sensitiveness.  It  is  believed  by  the 
majority  of  photographic  chemists  that  the 
change  which  occurs  during  this  process  is  a 
purely  physical  one — that  there  is  a growth  in 
size  of  the  particles  accompanied  by  corre- 
sponding changes  in  optical  properties.*  As 
already  stated,  it  is  possible  that  some  such 
physical  change  of  condition  may  occur,  and 
that  the  increase  of  sensitiveness  maybe  partly 
attributable  thereto.  The  condition  of  the 
bromide  particles  in  an  emulsion  is,  from  the 
beginning,  very  different  from  the  condition  of 
the  bromide  on  a film  prepared  by  brominating 
a silver  mirror  on  glass.  Nevertheless,  I do 
not  believe  that  we  are  at  present  justified  in 
teaching  dogmatically  that  the  whole  increase 
in  sensitiveness  is  due  to  physical  modification 
only.  I must  confess  that,  from  experiments 
which  1 have  been  making,  and  which  I hope 
at  some  future  time  to  continue,  that  I am 
gradually  coming  round  to  the  view  that  more 
and  more  weight  must  be  given  to  the  proba- 
bility of  combination  between  the  silver  haloid 
and  the  gelatine,  and  less  weight  to  the  state 
of  molecular  aggregation  than  has  hitherto 
been  conceded.  If  analogy  is  wanted  in 
support  of  this  view,  it  is  only  necessary  to 
remind  you  of  the  existence  of  the  “gelatino 
nitrate  ” of  silver  prepared  in  a former  experi- 
ment. If  gelatine  can  combine  with  silver 
nitrate  to  form  a compound  capable  of  photo- 
chemical decomposition,  it  is  not  unreasonable 
to  suppose  that  a similar  kind  of  compound 
might  be  formed  from  a silver  haloid  and 
gelatine,  or  some  constituent  of  the  gelatine, 
under  the  conditions  essential  for  ripening  an 
emulsion.  It  is  desirable  that  the  photo- 
graphic chemist  should  be  prepared  for  the 
proof,  which  may  be  at  any  time  forthcoming, 
that  the  marvellous  sensitiveness  of  the  modern 
dry  plate  is  not  altogether  due  to  the  particular 


* For  further  particulars,  see  “ Chemistry  of  Photography,” 
pp. 120  132. 


state  of  aggregation  of  the  silver  haloid,  but 
that  the  substance  which  is  so  sensitive  to 
light  is  an  organic  silver  haloid  compound 
belonging  to  that  indefinite  “molecular”  , 
group  so  frequently  met  with  in  this  branch  of  k 
chemistry. 

From  this  stage  onward,  the  practical  study  I 
of  photographic  processes  may  be  carried  on  1 
hand  in  hand  with  the  demonstration  of  the  I 
chemical  principles  concerned.  The  photo- 
graphic image  will  be  regarded  as  being  most  I 
probably  composed  of  a product  of  true  photo-  I 
chemical  decomposition.  This  product  may,  I 
or  may  not,  be  identical  with  the  “ photo- 
salts,” but  it  is  not  improbable  that  its  I 
composition  may  vary  according  to  the  nature 
of  the  vehicle  with  which  the  silver  haloid  is  I 
associated.  The  sensitive  film  which  is  now  I 
in  general  use  will  be  regarded  as  a “ gelatino-  I 
bromide,”  in  the  same  sense  that  the  term  1 
“ gelatino  -nitrate  ” has  been  employed.  The  L 
photographic  image  will  be  looked  upon  as  ; 
a design  on  the  surface  of  the  gelatino- 
bromide,  composed  of  a chemical  product  I 
more  easily  reducible  than  the  gelatino-  I 
bromide,  and  invisible  simply  because  of  the  1 
extreme  tenuity  of  the  deposit.  When  a 
reducing  agent  is  applied,  the  material  com- 
posing the  invisible  image  is  alone  reduced  to  ! 
metallic  silver,*  and  the  picture  is  said  to  be  | 
“developed.”  The  subject  of  development  1 
may  now  be  dealt  with,  and  the  chemical  j 
principles  of  the  process  demonstrated.  It  is 
necessary  to  commence  by  pointing  out  that  a 
photographic  developer  may  act  in  two  dis- 
tinct ways.  In  development  by  vapour,  as  in 
the  Daguerreotype,  and  in  the  so-called  acid 
developers,  there  is  an  accumulation  of  finely- 
divided  metal  (resulting  from  condensation  in 
the  case  of  mercury  vapour,  and  from  chemical 
reduction  in  the  case  of  acid  developers)  on 
the  material  of  the  invisible  image  only.  If, 
for  example,  silver  nitrate  is  reduced  by 
ferrous  sulphate  or  pyrogallol,  the  pulver- 


* It  is  well  known  that  a reducing  agent  of  sufficient 
strength  to  reduce  silver  bromide  directly,  such  as  the  ordi- 
nary ferrous  oxalate  developer,  may  be  applied  with  a gelatino- 
bromide  dry  plate.  It  is  generally  taught  that  the  haloid  is 
protected  in  such  an  emulsion  by  virtue  of  the  particles  being 
imbedded  in  the  gelatine.  I am  disposed  to  believe,  how- 
ever, that  the  protection  is  not  merely  physical,  but  that  the 
weak  chemical  combination  between  the  haloid  and  the 
gelatine  (or  one  of  its  constituents)  results  in  the  formation 
of  a compound  less  reducible  than  the  haloid  itself.  I may 
point  out,  incidentally,  that  the  change  in  size  of  the  particles, 
and  the  modification  in  optical  properties  undergone  by  the 
emulsion  during  the  process  of  ripening,  as  well  as  the  increase 
in  sensitiveness,  are  all  in  accordance  with  the  chemical 
theory  of  the  gelatino -bromide  film. 
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ulent  deposit  of  metal  accumulates  by  prefer- 
ence on  the  product  of  photochemical  action, 
and  continues  to  be  deposited  thereon  as 
long  as  there  is  silver  being  deposited  from 
the  developing  solution.  Where  the  silver 
deposit  has  once  formed,  there  it  continues  to 
grow  by  accretion,  and  the  developed  picture 
is  built  up  of  metallic  silver.  The  action  is, 
doubtless,  of  an  electrolytic  character,  the 
material  of  the  invisible  image,  and  the 
unaltered  haloid  forming  the  two  elements  of 
a galvanic  couple,  and  the  developing  solution 
playing  the  part  of  the  electrolyte.  To  illus- 
trate the  mode  of  action  of  developers  of  this 
class,  it  is  only  necessary  to  use  one  of  the 
silver  on  paper  designs  produced  as  in  the 
first  lecture.  An  extremely  faint  design  in 
reduced  silver,  on  being  immersed  in  a solution 
depositing  the  metal  by  reduction,  becomes 
darker  and  darker  by  the  process  of  accretion. 
In  order  to  broaden  the  student’s  notions,  it 
must  be  pointed  out,  and  illustrated  experi- 
mentally, that  this  process  is  not  peculiar  to 
silver.  A design  in  any  freely-divided  metal, 
such  as  mercury,  gold,  or  platinum,  produced 
by  reduction  (chemical  or  photochemical)  on  a 
paper  surface  can  be  “developed”  in  the 
same  metal,  by  immersing  it  in  the  solution 
from  which  the  metal  is  being  deposited  by 
chemical  reduction. 

The  other  kind  of  development  effected  by 
such  reagents  as  ferrous  oxalate,  alkaline 
pyrogallol,  eikonogen,  and  hydroquinone, 
must  be  regarded  as  also  due  to  reduction  ; 
but,  in  these  cases,  it  is  the  material  com- 
posing the  invisible  image  which  is  directly 
reduced.  This  constitutes  the  so  - called 
alkaline  development.  It  must  be  taught,  in 
connection  with  this  subject,  that  the  silver 
deposit  which  results  from  the  reduction  of  the 
invisible  image  is  not  the  exact  equivalent  of 
the  quantity  of  material  composing  that 
image,  but  that  the  reduction  commenced  on 
the  portions  exposed  to  light  extends  down- 
wards through  the  film  as  long  as  the  developer 
is  acting.  In  fact,  it  must  be  made  clear  that 
the  silver  deposit  grows  by  continued  reduction, 
the  action  in  this  case  also  being  most  probably 
electrolytic,  the  elements  being  the  first  film 
of  reduced  silver,  the  unchanged  haloid  with 
which  it  is  in  contact,  and  the  developing 
solution  as  the  conducting  medium. 

The  final  result  of  both  kinds  of  development 
is  the  production  of  a silver  picture,  composed 
of  far  more  silver  than  can  be  accounted  for 
by  tne  actual  quantity  of  the  material  com- 
posing the  invisible  image.  The  two  kinds  of 


development  maybe  classified  as  “accretional  ” 
and  “ reductional  ” (chemical  and  physical, 
according  to  the  Continental  photographers). 
The  broad  principles  of  the  process  having 
been  elucidated,  the  student  may  proceed  to 
the  study  of  the  individual  developers,  their 
mode  of  preparation,  and  the  probable 
chemical  changes  which  they  undergo  when 
acting  upon  an  exposed  plate.  In  dealing 
with  the  latter  point,  it  is  not  essential  that  the 
actual  composition  of  the  material  composing 
the  invisible  image  should  be  known ; it  is 
only  necessary  to  regard  the  action  as  occur- 
ring between  free  halogen  and  the  reducing 
agent  in  the  presence  of  water.  In  the  case  of 
such  a developer  as  ferrous  oxalate  the  chemi- 
cal change  is  sufficiently  obvious,  but  the 
action  of  halogens  and  water  upon  organic 
reducers  is  far  less  definite,  and  it  will  be 
safer  to  abandon  all  attempts  to  represent  the 
changes  by  equations  in  the  present  state  of 
knowledge.  It  may  be  less  satisfactory,  but 
it  is  a more  truly  scientific  attitude  to  confess 
imperfect  knowledge  than  to  invent  nicely 
balanced  equations  which  may  be  quite  re- 
mote from  the  truth. 

Having  mastered  the  principles  of  develop- 
ment, it  is  important  that  the  student  should 
have  his  attention  directed  to  certain  pheno- 
mena which  connect  this  subject  with  the 
initial  action  of  light  on  the  photographic 
film.  He  will  have  learnt  from  the  previous 
demonstrations  that  the  photographic  image 
with  which  he  is  practically  familiar  is  most 
probably  a product  of  photochemical  decom- 
position. He  will  thus  be  prepared  for  the 
proof  that  chemical  reducing  agents  may  act 
in  the  same  way  as  light ; that  is  to  say,  that 
by  employing  a very  slow  reducer  and  allow- 
ing it  to  act  on  the  silver  bromide  for  a short 
time,  the  reduction  is  carried  to  the  same 
stage  as  that  which  results  from  the  initial 
action  of  light.  The  process  of  reduction  can 
be  arrested  at  the  invisible  stage — at  a stage 
intermediate  between  the  haloid  and  the  free 
metal.  The  product  thus  formed,  whatever 
its  composition  may  be,  is  more  easily  reduci- 
ble than  the  original  haloid,  and  can  therefore 
be  “developed”  by  ferrous  oxalate,  &c.,  in 
just  the  same  way  as  the  invisible  image. 
The  simplest  way  of  showing  this  is  to  stripe 
a sheet  of  paper  coated  with  the  haloid  with 
an  alkaline  solution  of  glucose,  allow  the  latter 
to  act  for  a few  minutes,  wash  thoroughly,  and 
then  develop  with  weak  ferrous  oxalate  con- 
taining plenty  of  soluble  bromide.  It  may  be 
pointed  out  that  such  a result  as  this,  for  the 


8zo 


Journal  of  the  society  of  arts. 


[September  ir,  1891. 


experimental  demonstration  of  which  we  are 
indebted  to  Carey  Lea,  is  opposed  to  the 
physical  theory  of  the  photographic  image, 
since  it  is  difficult  to  see  how  the  mere  contact 
of  a silver  haloid  with  a feeble  reducing  agent 
can  modify  the  physical  stability  of  the  haloid 
so  as  to  transform  it  into  a chemically  unstable 
modification. 

Another  fact  bearing  on  the  present  subject 
which  must  not  be  overlooked,  is  that  me- 
chanical force  of  the  nature  of  a shearing  stress 
also  produces  a developable  impression  on  a 
silver  haloid  film.  So  far  as  my  experiments 
have  gone,  this  result  cannot  be  produced 
except  in  the  presence  of  a sensitizer ; any  of  the 
ordinary  photographic  films  will  show  it,  but  I 
have  thus  far  been  unsuccessful  with  the  halo- 
genised  mirrors  on  glass.  Although  negative 
evidence  does  not  count  for  much,  it  appears 
thus  far  that  the  effect  is  only  producible  under 
the  same  conditions  that  an  invisible  image  is 
produced  by  light.  If  this  be  so,  then  we  have 
an  additional  argument  in  favour  of  the 
chemical  theory  of  the  photographic  image,  for 
the  researches  of  Prof.  Spring  of  Liege  have 
shown  that  a mixture  of  compounds  can  be 
made  to  undergo  chemical  interaction  by  me- 
chanical pressure  alone.  The  silver  haloid 
and  its  associated  or  combined  sensitizer  pro- 
vides such  a mixture  or  compound. 

In  connection  with  the  necessarily  related 
subjects  of  exposure  and  development,  the 
phenomenon  of  reversal  must  be  dealt  with. 
I regret  exceedingly  that  time  is  pressing  me 
towards  a conclusion,  and  that  I can  do  no 
more  than  hint  at  the  mode  of  treatment  of 
this  important  subject.  I have  already  ex- 
pressed the  view*  that  this  phenomenon  is  best 
regarded  as  reversed  chemical  action  between 
the  halogenised  sensitizer  and  the  material  of 
the  invisible  image.  Since  that  view  was  put 
forward  three  years  ago,  no  new  facts  have 
been  adduced  which  are  in  opposition  to  it, 
and  I am  therefore  bold  enough  to  think  that 
it  is  at  any  rate  worthy  of  being  taken  into 
consideration  by  the  teacher  of  photographic 
chemistry.  In  the  broadest  possible  terms  all 
that  we  have  to  consider  is  that  the  “photo- 
salt” in  contact  with  a sensitizer  containing 
more  than  a certain  quantity  of  halogenising 
or  oxidising  material  has  the  tables  turned 
upon  it,  to  speak  metaphorically,  and  then 
acts  as  a sensitizer  towards  the  film  which  at 
first  acted  as  a sensitizer  towards  it.  The 
principle  can  be  demonstrated  by  utilising  a 


* “ Chemistry  of  Photography,”  pp.  209-230. 


very  old  experiment.  It  is  known  that  potas- 
sium iodide  is  capable  of  undergoing  photo- 
chemical oxidation  in  the  presence  of  moisture 
and  air ; iodine  and  potassium  hydroxide  are 
formed,  and  of  course  interact  in  the  absence 
of  some  other  iodine  absorbent.  A photosalt 
is  an  iodine  absorbent,  and  therefore  if  a sheet 
of  paper  be  coated  with  a silver  haloid,  and 
then  exposed  to  light  till  it  darkens,  we  have 
a surface  capable  of  sensitising  a solution  of 
potassium  iodide,  so  that  the  latter  undergoes 
photochemical  oxidation  with  extreme  rapidity, 
the  liberated  iodine  being  absorbed  by  the 
photosalt  which  thereby  becomes  bleached, 
z.e.,  converted  into  the  ordinary  haloid. 

Having  brought  the  student  up  to  this  stage 
of  knowledge,  we  must  leave  him  in  possession 
of  a silver  picture  produced  by  development, 
and  the  chemistry  of  the  subsequent  operations 
of  fixing,  clearing,  intensifying  or  reducing, 
printing,  toning,  and  so  forth,  will  be  com- 
paratively simple,  after  the  course  through 
which  he  is  supposed  to  have  been  conducted. 
With  regard  to  these  subsequent  operations, 
all  that  has  to  be  borne  in  mind  is  that,  after 
fixing  and  washing,  the  image  is  composed  of 
a graduated  deposit  of  metallic  silver,  and 
that  all  the  changes  that  are  wrought  upon  it 
by  intensifiers  or  reducers  are  simply  the  re- 
sult of  ordinary  chemical  transformations. 
Thus  the  principle  of  intensification  may  be 
demonstrated  in  the  usual  way,  viz.,  by  pro- 
ducing a design  in  silver  on  paper,  as  in  the 
first  lecture,  then  bleaching  it  by  immersion  in 
a solution  of  mercuric  chloride,  ana,  after 
washing,  converting  the  mercurous  chloride 
formed  into  the  dark  dimercurous  ammonium 
chloride.  The  final  result  is  a more  opaque 
image — the  latter  has  become  intensified. 

I have,  perforce,  been  obliged  to  keep 
rigidly  to  my  programme  in  this  course  of 
lectures ; there  has  been  no  time  for  straying 
into  bye-paths,  and  I have  confined  myself 
strictly  to  the  chemical  aspect  of  the  subject. 
I said,  at  starting,  that  it  has  also  its  physical 
side  and  the  special  action  of  the  spectrum 
colours  on  the  different  photo-sensitive  com- 
pounds, the  electrical  phenomena  accom- 
panying development,  the  action  of  special 
sensitizers  in  connection  with  orthochromatic 
photography,  the  subject  of  heliochromy,  &c., 
must  be  included  in  every  complete  course  of 
instruction  in  photographic  technology.  It 
has  been  my  object  to  indicate  the  general 
lines  on  which  t.iis  branch  of  technical  train- 
ing should  be  conducted ; the  teacher  will  no 
doubt  discount  the  personal  element  from 
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these  lectures  as  far  as  he  may  think  desirable, 
and  after  he  has  done  this,  if  he  will  conduct 
the  student  along  the  broad  track,  towards 
which  I have  acted  the  part  of  a finger-post, 
we  may  call  into  existence  a race  of  technolo- 
gists who  will  raise  the  subject  of  photography 
to  that  high  position  as  a science  which  it  has 
already  taken  as  an  art. 


Miscellaneous. 


PRECIOUS  STONES  IN  THE 
UNITED  STATES. 

It  appears,  from  a report  recently  issued  by  the 
United  States  Census  Office,  that,  up  to  the  present, 
there  has  been  very  little  mining  for  precious  or  semi- 
precious stones  in  that  country,  and  then  only  at 
irregular  periods.  It  has  been  carried  on  during  the 
past  few  years  at  Paris,  Maine  ; near  Los  Cerrillos, 
New  Mexico  ; in  Alexander  county,  North  Carolina, 
from  1880  until  1888  ; and  on  the  Missouri  river, 
near  Helena  Montana,  since  the  beginning  of  1880. 
True  beryls  and  garnets  have  been  frequently  found 
in  the  mining  of  mica,  especially  in  Virginia  and 
North  Carolina.  Some  gems,  such  as  the  chloras- 
trolite,  thomsonite,  and  agates,  of  Lake  Superior,  are 
gathered  on  beaches,  where  they  have  fallen  from 
rock,  which  has  gradually  disintegrated,  by  the  effect 
of  the  weather  and  the  waves.  A very  limited 
number  of  diamonds  have  been  found  in  the  United 
States.  They  are  met  with  in  well-defined  districts 
of  California,  North  Carolina,  Georgia,  and  Wash- 
ington, and  recently  in  Wisconsin  ; bnt,  up  to  the 
present  time,  the  discoveries  have  been  rare,  and 
purely  accidental.  Of  the  corundum  gems  (sapphire, 
ruby,  and  other  coloured  varieties)  no  sapphires  of 
fine  blue  colour,  and  no  rubies  of  fine  red  colour  have 
been  found.  The  only  locality  which  has  been  at 
all  prolific  is  the  placer  ground  between  Ruby  and 
Eldorado  bars,  on  the  Missouri  river.  Of  the  beryl 
gems  (emerald,  aquamarine,  and  yellow  beryl),  the 
emerald  has  been  mined  to  some  extent  in  Alexander 
County,  North  Carolina.  The  turquoise,  which  was 
worked  by  the  Aztecs  before  the  advent  of  the 
Spaniards,  and  since  then  by  the  Pueblo  Indians  and 
largely  used  by  them  for  ornament  and  as  an  article 
of  exchange,  is  now  systematically  mined  near  Los 
Cerrillos,  New  Mexico.  Its  colour  is  blue,  and  its 
hardness  is  fully  equal  to  that  of  the  Persian,  or 
slightly  greater,  owing  to  impurities,  but  it  lacks  the 
softness  of  colour  belonging  to  the  Persian  turquoise. 
From  time  immemorial  this  material  has  been  rudely 
mined  by  the  Indians.  Their  method  is  to  pour  cold 


water  on  the  rocks  after  previously  heating  them 
by  fires  built  against  them.  This  process  generally 
deteriorates  the  colour  of  the  stone,  to  some  extent 
tending  to  change  it  to  a green.  The  Indians  barter 
turquoise  with  the  Navajo,  Apache,  Zuni,  San 
Felipe,  and  other  New  Mexican  tribes  for  their 
baskets,  blankets,  silver  ornaments,  and  ponies.  The 
finest  garnets  and  nearly  all  the  peridots  found  in  the 
United  States  are  found  in  the  north-western  part  of 
New  Mexico  and  the  north-eastern  part  of  Arizona, 
where  they  are  collected  from  ant  hills  and  scorpion 
nests  by  Indians  and  by  the  soldiers  stationed  at 
adjacent  forts.  Since  the  discovery  of  gold  in  Cali- 
fornia, compact  gold  quartz  has  been  exclusively  used 
in  the  manufacture  of  jewellery,  at  one  time  to  the 
amount  of  about  ^£20,000  a year.  At  present,  how- 
ever, the  demand  has  so  much  decreased,  that  only 
from  ^1,000  to  ,£2,000  worth  is  annually  used  for  this 
purpose.  The  production  of  precious  stones,  minerals, 
&c.,  in  the  United  States  in  1889  was  valued  at 
about  ,£38, 000. 


THE  SACRED  CITRON  OF  MOROCCO. 

Her  Majesty’s  Consul  at  Mogador  says,  in  his  last 
report,  that  there  is  a curious,  rare,  and  highly- 
esteemed  holy  fruit  grown  in  Morocco,  which  is  sold 
there  at  an  average  price  of  fourpence  the  fruit,  yet 
never  appears  to  be  eaten.  This  is  spoken  of  as  the 
sacred  or  holy  citron  of  the  Jews,  which  is  carried  to 
their  synagogues  at  the  feast  of  tabernacles,  it  having 
an  emblematical  significance.  So  highly  prized  is 
this  fruit  by  the  faithful  observers  of  Israelitish 
tradition  that  specimens  without  blemish  sometimes 
fetch  as  much  as  four  shillings  each,  while  in  Eng- 
land, Consul  Payton  states  that  he  is  informed  on 
good  authority,  they  are  sold  in  certain  synagogues 
for  the  extraordinary  price  of  one  to  two  guineas 
each.  Their  use  is  supposed  to  be  derived  from 
injunctions  contained  in  the  23rd  chapter  of  the 
book  of  Leviticus,  “ And  ye  shall  take  you 
on  the  first  day  the  boughs  of  goodly  trees, 
branches  of  palm  trees,  and  willows  of  the  brook.” 
But  the  Jewish  version  of  the  same  passage  reads, 
“And  you  shall  take  to  yourselves  on  the  first  day 
the  fruit  of  the  tree  hadar,  palm  leaves,  boughs  of 
the  tree  aboth,  and  willows  of  the  brook.”  These 
special  fruits,  boughs,  &c,,  are  particularised  in  a 
Jewish  book,  entitled  “The  Festivals  of  the  Lord, 
as  fruit  of  the  tree  hadar  or  citron  (Hebrew  troon) 
the  ‘ capoth  temarim  ’ or  palm  leaves,  boughs  of  the 
tree  aboth  or  ‘myrtle’  and  brook  willows.”  The 
“ troon  ” or  “ tabernacle  citron,”  as  it  is  sometimes 
called,  is  a fruit  larger  than  a lemon,  pale  greenish 
yellow  in  colour  (being  always  plucked  before  it  is 
ripe),  arid  said  to  contain  only  one  pip,  and  to  be  of 
an  extremely  pure  nature,  and  to  keep  sound  for  a 
very  long  period.  Those  which  are  despatched  from 
Morocco  are  carefully  packed  in  cotton  wool  or  other 
soft  material,  as  the  price  which  they  realise  for  their 


822 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


{September  ir,  1891. 


holy  use  is  entirely  dependent  on  the  greater  or  less 
freedom  from  blemish  which  each  specimen  exhibits. 
Inquiry  as  to  the  exact  locality  of  their  production 
has  resulted  in  fixing  it  at  a place  called  Assats 
(sometimes  Assat),  which  is  in  the  province  of  Soos, 
at  a short  distance  from  the  town  of  Tarndant,  and 
on  or  near  the  bank  of  the  great  Soos  River.  It  is 
stated  with  regard  to  this  interesting  place  that  there 
is  a very  ancient  Hebrew  graveyard  there,  and 
orchards  known  by  the  names  of  Moses,  Aaron, 
David,  &c.,  also  that  the  authority  of  the  Moorish 
Government  is  not  respected  there.  Jewish  informants 
have  said  that  these  “troons”  come  from  no  other 
place  but  Assats  ; but  they  have  been  unable  to  ex- 
plain how  the  faithful  Hebrews  in  many  far  distant 
parts  of  the  world  manage  to  provide  themselves 
with  these  necessary  emblems,  the  shipment  of 
which  from  Mogador  in  one  year  amounted  to  a 
hundred  and  ten  boxes,  containing  nine  thousand 
and  twenty-four  specimens  of  this  production. 


Correspondence. 

* 

THE  “ TOGHRA  ” OF  THE  SULTANS. 

On  a casual  observation  of  mine  in  the  Athenceum , 
Sir  George  Birdwood  has  bestowed,  at  p.  809,  a 
dissertation,  framed  with  his  accustomed  erudition, 
and  illustrated  by  his  recondite  Oriental  research. 
He  has,  however,  accused  me  of  disrespect  to  the 
Cypher-Master,  in  comparing  him  to  a Chaffwax,  and 
I think  I ought  to  retaliate  with  an  accusation  of  his 
irreverence  to  the  Chaffwax.  In  these  degenerate 
days  he  counts  but  little  ; but  his  office  was  a patent 
office,  and,  above  all,  a sinecure,  with  good  fees, 
which  enabled  him  to  appoint  a Deputy-Chaffwax  to 
receive  them.  I made  an  incidental  reference  to  the 
hierarchy  of  the  Chancellery.  How  far  the  Cypher- 
Master  ranks  with  the  Chancellor  I do  not  know. 
I do  know  that  he  is  independent  of  the  Ministry, 
and  that  he  is  a person  of  rank  and  importance.  I 
have  been  referred  by  the  Grand  Vizier  to  the 
Chancellor,  who  has  power  of  delay,  but  never  to  the 
Cypher-Master.  I do  not  compare  the  latter  with 
the  Keeper  of  the  Great  Seal,  nor  even  of  the  Privy 
Seal.  Whether  he  may  be  compared  with  the 
Keeper  of  the  Signet  I cannot  decide. 

Of  course,  a Mnhur  has  to  be  kept,  as  Sir  George 
says,  with  the  greatest  care ; and  the  Muhurdar  is  a 
person  of  the  greatest  trust.  I have  no  Mnhur 
now,  and  my  seal  is  of  little  use,  but  it  is  still  kept 
in  my  purse,  from  old  custom.  As  Sir  George 
states,  certain  stones  are  valued  for  seals,  and,  in 
many  cities,  seals  are  sold  in  the  Talisman  Bazaar. 
Metal  seals  are  made  of  brass  among  Mussulmans, 


because  a Mussulman  ought  not  to  have  a gold  or  I 
silver  seal. 

In  the  bazaar  are  to  be  bought  seals  with  Mehemed,  H 
Ahmed,  Ali,  and  all  kinds  of  common  names.  They  5 
are  of  little  value  for  identification,  and  yet,  as  of  old,  I 
the  seal  is  considered  a greater  protection  against  Q 
forgery  than  a signature.  In  the  west,  as  in  the  \i 
middle  ages,  this  practice  was  kept  up,  and  hence  it  1 
has  been  inferred  that  many  a man  of  rank  who  l| 
could  certainly  have  written  his  name  was  illiterate.  I 
A practice  that  favoured  seals  was  that  in  a monastic  I 
charter  a man  made  a cross,  and  a monk  wrote  the  J 
name  of  each.  This  mode  favoured  our  monks  in  I 
the  middle  ages  in  forging  Anglo-Saxon  charters  of  N 
donation,  and  it  was  one  suspected,  but  which  could  I 
not  be  detected. 

Sir  George  explains  the  mode  of  sealing,  but  even  | 
this  has  its  dangers.  We  have  to  keep  a sharp  eye  I 
on  the  Muhurdar , or  he  may  take  sufficient  ink  on  I 
his  thumb,  not  only  to  make  the  impression  ordered,  I 
but  to  walk  out  with  still  sufficient  ink  to  make  9 
another  seal  on  a sheet  of  paper,  to  be  used  or  sold  I 
on  some  future  occasion. 

The  moral,  as  I take  it,  of  Sir  George’s  interesting  I 
paper,  is  that  a process  of  printing  has  been  employed  I 
for  ages,  but  that  its  use  for  literary  purposes  was  a 1 
casual  and  later  application. 

Hyde  Clarke. 


General  Notes. 

- — — ♦ — 

Odessa  Exhibition. — The  Journalde  la  Chamhre  1 
de  Commerce  de  Constantinople  announces  that  the  ! 
Russian  Government  has  recently  decided  to  hold  a 
grand  national  Exhibition  at  Odessa,  with  the 
object  of  developing  the  Balkan  trade,  the  chief  , 
outlet  for  which  is  the  port  of  Odessa.  It  is  also  | 
decided  to  make  the  products  of  Russian  commerce 
known  and  appreciated  by  the  Slav  populations  of 
the  Balkans.  This  Exhibition  will  be  held  at  the  ; 
time  of  the  centenary  fetes  of  the  town  of  Odessa, 
which  are  to  take  place  in  1894. 

Russian  and  American  Oil  in  India.— The 
total  kerosene  imported  into  Bombay  in  1889-90  was 
13,704,072  gallons,  against  11,930,739  gallons  in 
1888-89.  Of  this  amount  10,742,344  gallons  came 
from  Batoum,  and  only  2,961,728  gallons  from  the 
United  States,  or,  respectively,  77  and  23  per  cent. 
Four  years  ago,  only  1,481,232  gallons  came  from 
Russia,  and  5,871,588  gallons  from  the  United 
States,  or,  respectively,  20  and  80  per  cent. ; so  that, 
in  four  years,  the  positions  of  the  United  States  and 
Russia  in  the  Indian  oil  trade  have  been  practically 
reversed. — Board  op  Trade  Journal. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secietary , John-street , Adelphi , London,  W.C. 


NOTICES. 

♦ 

“ OWEN  JONES ” PRIZES . 

This  competition  was  instituted  in  1878,  by 
the  Council  of  the  Society  of  Arts,  as  trustees 
of  the  sum  of  ^400,  presented  to  them  by  the 
Owen  Jones  Memorial  Committee,  being  the 
balance  of  subscriptions  to  that  fund,  upon 
condition  of  their  expending  the  interest  thereof 
in  prizes  to  “ Students  of  the  School  of  Art 
who,  in  annual  competition,  produce  the  best 
I design  for  Household  Furniture,  Carpets,  Wall- 
I papers  and  Hangings,  Damask,  Chintzes, 
I &c.,  regulated  by  the  principles  laid  down  by 
I Owen  Jones.”  The  prizes  are  awarded  on 
1 the  results  of  the  annual  competition  of  the 
I Science  and  Art  Department. 

Six  prizes  were  offered  for  competition  in 
\ the  present  year,  each  prize  consisting  of  a 
I bound  copy  of  Owen  Jones’s  “ Principles  of 
I Design,”  and  a Bronze  Medal. 

The  following  is  a list  of  the  successful 
I candidates  : — 

I Gertrude  Roots,  School  of  Art,  Canterbury. — Design 
for  a mosaic  pavement,  and  design  for  a plate. 

I Edith  Gillman,  School  of  Art,  Canterbury. — Design 
for  a damask  table-cloth. 

Evelyn  D.  Foster,  School  of  Art,  Hertford. — Design 
| for  a mosaic  floor  decoration. 

Annie  Barnett,  School  of  Art,  Cavendish-street, 
Manchester. — Design  for  a majolica  plate. 

Arthur  Beardsley,  School  of  Art,  Nottingham. — 
Design  for  an  Axminster  carpet. 

William  Rawlinson,  School  of  Art,  Burnley. — Design 
for  a printed  cotton  hanging. 

The  next  award  will  be  made  in  1892,  when 
six  prizes  will  be  offered  for  competition. 


FO  T HER  GIL  L PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  £20,  is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amusement. 

In  cases  where  the  Invention  is  in  actual 
use,  reference  should  be  made  to  places  where 
it  could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions  sent  in  for 
competition. 


Chicago  Exhibition,  1893, 

♦ 

The  Uqited  States  government  regulations 
governing  the  free  importation  of  articles  for 
exhibition  at  the  World’s  Columbian  Exposi- 
tion at  Chicago,  in  the  year  1893,  which  have 
been  published  by  the  Director-General,  are  as 
follows  : — 

Treasury  Department,  Office  of  the  Secretary, 

"Washington,  D.  C.,  January  7,  1891. 

To  Collectors  of  Customs  and  Others  : 

Section  11  of  the  Act  of  Congress,  approved 
April  25,  1890,  providing  for  celebrating  the  four 
hundredth  anniversary  of  the  discovery  of  America 
by  Christopher  Columbus,  by  holding  an  international 
exhibition  of  arts,  industries,  manufactures  and  the 
product  of  the  soil,  mines,  and  sea,  in  the  City  of 
Chicago,  in  the  State  of  Illinois,  is  as  follows,  viz.  : — 
“ That  all  articles  which  shall  be  imported  from 
foreign  countries  for  the  sole  purpose  of  exhibition 
at  said  Exposition,  upon  which  there  shall  be  a tariff 
or  customs  duty,  shall  be  admitted  free  of  payment 
of  duty,  customs  fees,  or  charges,  under  such  regu- 
lations as  the  Secretary  of  the  Treasury  shall  pre- 
scribe ; but  it  shall  be  lawful  at  any  time  during  the 
Exhibition  to  sell  for  delivery  at  the  close  of  the 
Exposition  buildings  or  on  its  grounds,  subject  to 
such  regulations  for  the  security  of  the  revenue,  and 
for  the  collection  of  the  import  duties  as  the  Secre- 
tary of  the  Treasury  shall  prescribe : Provided , 
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That  all  such  articles,  when  sold  or  withdrawn  for 
consumption  in  the  United  States,  shall  be  subject 
to  the  duty,  if  any,  imposed  upon  such  articles  by 
the  revenue  laws  in  force  at  the  date  of  importation, 
and  all  penalties  prescribed  by  the  law  shall  be 
applied  and  enforced  against  such  articles,  and 
against  the  persons  who  may  be  guilty  of  any  illegal 
sale  or  withdrawal.” 

Under  the  authority  conferred  by  said  provision  of 
law,  the  following  regulations  are  hereby  prescribed, 
viz. : — 

1.  No  duty,  fees,  or  charges  for  customs  service  will 
be  exacted  on  any  such  importations,  except  where  the 
merchandise  is  sold  for  consumption  in  the  United 
States,  and  entered  as  provided  by  these  regulations. 

Goods  destined  for  such  Exhibition  may  be  im- 
ported through  any  port  of  entry. 

2.  Invoices  showing  the  marks,  numbers,  character, 
quantity,  and  foreign  market  value  of  articles  in- 
tended for  such  Exhibition  shall  be  made  in  triplicate, 
and  one  copy  forwarded  to  the  collector  of  customs 
for  the  port  at  which  it  is  intended  such  articles  shall 
enter  the  United  States,  one  copy  to  the  Collector 
of  Customs  for  the  port  of  Chicago,  and  one  copy  to 
the  consignee  or  agent  of  the  shipper.  The  shipper 
of  such  goods  may  declare  to  the  invoice  as  the 
agent  of  the  exhibitor,  and  the  invoice  shall  be 
authenticated  by  one  of  the  Commissioners  for  the 
Exhibition,  appointed  by  the  Government  of  the 
country  from  which  the  goods  are  exported,  or  by  a 
United  States  Consul,  at  the  election  of  the  party 
declaring  to  such  invoice.  Articles  intended  for 
exhibition  which  are  government  property,  used 
solely  for  government  purposes,  and  not  intended 
for  sale  in  this  country,  will  be  admitted  to  entry 
upon  a certificate  to  that  effect  by  the  Commissioner 
for  the  International  Exhibition  of  the  Government 
to  which  such  property  belongs. 

3.  All  packages  containing  such  articles  must  be 
plainly  addressed  to  the  Collector  of  Customs, 
Chicago,  U.S.A.,  and  conspicuously  marked  “Ex- 
hibits for  the  World’s  Columbian  Exposition,”  and 
also  bear  the  names  and  addresses  of  the  shipper 
and  consignee,  and  appropriate  invoice  marks  and 
numbers. 

4.  Upon  the  arrival  at  any  port  of  entry  of  pack- 
ages so  marked  and  containing  articles  intended  for 
such  Exposition,  entry  thereof,  in  form  to  be  pre- 
scribed, may  be  made  by  the  consignee  or  agent 
thereof,  for  immediate  transportation,  without  ap- 
praisement, to  Chicago. 

5.  Upon  the  arrival  of  the  cars  containing  such 
articles  at  Chicago,  the  conductor  or  agent  of  the 
railroad  company  will  report  such  arrival  by  the  pre- 
sentation of  the  manifest  to  the  customs  officer 
designated  to  receive  such  manifests,  who  shall  com- 
pare the  same  with  the  copy  received  by  mail,  and 
superintend  the  opening  of  the  cars,  taking  care  to 
identify  the  packages  by  marks  and  numbers  as 
described  in  the  manifests. 

Incase  of  the  non- receipt  of  the  manifests,  the  un- 


lading of  the  cars  shall  not,  for  that  reason,  be  de- 
layed, but  the  invoice  will  be  used  to  identify  the 
packages. 

When  such  articles  arrive  at  Chicago  by  vessel  I 
direct  from  a foreign  country,  a special  entry  for  | 
warehouse,  in  the  manner  hereinbefore  provided,  I 
may  be  made,  whereupon  a special  permit  will  be  l 
issued  for  the  transfer  of  the  articles  from  the  im-  1 
porting  vessel  to  the  Exposition  buildings. 

The  packages  will  be  retained  in  the  custody  of  : 
the  customs  officers,  unopened,  until  special  entry  for  1 
warehouse,  in  form  to  be  prescribed,  is  made  by  the  t 
owner,  consignee,  or  agent  authorised  to  make  entry,  I 
but  no  warehousing  bond  will  be  required. 

6.  Upon  the  completion  of  the  special  warehouse 
entry,  the  packages  will  be  opened  and  due  examina-  I 
tion  and  appraisement  of  the  contents  will  be  made 
by  the  appraiser  at  the  Exhibition  buildings,  which  I 
shall,  for  that  purpose,  be  regarded  as  a public  store.  1 
The  appraiser  will  be  furnished  with  the  invoice  of  I 
the  articles  to  be  appraised,  and  will  indorse  his  re-  t 
port  of  appraisement  upon  such  invoice  in  like  I 
manner  as  if  such  articles  were  regularly  entered  for  I 
consumption  or  warehouse.  The  entry  will  then  be  1 
liquidated,  the  full  amount  of  duties  ascertained,  and  ■ 
the  whole  transaction  entered  upon  a record  to  be  I 
kept  in  the  form  of  a special  warehouse  ledger. 

7.  The  articles  may  then  be  placed  in  the  position  < 
provided  for  their  exhibition,  but  will  remain  under  I 
the  custody  and  control  of  the  customs  officers,  and  1 
will  not  be  removed  from  the  place  assigned  without 

a permit  from  the  Collector  of  Customs  or  the  officer  I 
who  may  be  designated  to  grant  such  permit.  In  no  | 
case  will  such  articles  be  removed  from  the  Exposi-  | 
tion  building,  or  released  from  the  custody  of  the  I 
customs  officers,  unless  the  same  shall  have  been  1 
regularly  entered  for  withdrawal  for  consumption, 
warehouse,  or  export. 

8.  In  case  of  exportation  of  such  articles,  existing  I 
regulations  requiring  exports  to  be  made  in  original  I 
packages  will  be  waived. 

9.  The  special  forms  of  entries,  permits,  manifests, 
and  records  to  be  used  under  these  regulations  will 
be  prepared  and  furnished  by  the  Treasury  Depart-  I 
ment. 

10.  Collectors  of  Customs  will  report  to  the  Secre-  | 
tary  of  the  T reasury  any  case  relating  to  an  importation 
for  such  Exposition  in  which  they  may  regard  these  ; 
regulations  as  insufficient  to  secure  the  interest  of  | 
the  revenue,  and  special  instructions  will  be  given  I 
for  their  guidance  in  such  case. 

11.  In  the  event  of  the  loss — by  theft,  or  other-  ; 
wise— of  articles  entered  for  exhibition,  the  importer  j 
or  owner  will  be  responsible,  primarily,  for  the 
duties  thereon  ; but,  on  a proper  representation  of  I 
the  facts  in  writing  to  this  Department,  payment  of  I 
the  duties  wil^be  waived,  if  the  circumstances  appear  1 
to  justify  such  action. 

12.  The  deterioration  of  perishable  goods,  and 
the  consumption  of  articles  as  samples  during  the 
Exhibition,  will  be  made  the  subject  of  special  con- 
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sideration  by  this  Department,  with  a view  to  the 
relief  of  the  owner  from  the  payment  of  duties,  on 
the  receipt  of  a report  from  the  Collector  of  Customs 
at  Chicago  establishing  the  facts. 

13.  Show-cases  will  be  admitted  free,  as  accessories 
to  the  Exhibition ; but,  if  sold,  will  be  subject  to 
duty. 

14.  If  a difference  be  found  to  exist  in  the  quantity 
of  goods  entered  at  the  custom-house  and  that 
eventually  reported  or  withdrawn  at  the  close  of  the 
Exposition,  action  will  be  taken  as  mentioned  in 
paragraph  12.  It  is  not  contemplated  that  duties 
shall  be  levied,  except  on  goods  which  have  actually 
entered  into  consumption  in  this  country. 

William  Windom, 

Secretary. 

General  Regulations  for  Foreign 
Exhibitors. 

1.  The  Exhibition  will  be  held  on  the  shore  of 
Lake  Michigan,  in  the  City  of  Chicago,  and  will  be 
opened  on  the  1st  day  of  May,  1893,  and  closed  on 
the  30th  day  of  October  following. 

2.  All  Governments  have  been  invited  to  appoint 
commissions  for  the  purpose  of  organising  their 
departments  of  the  Exhibition.  The  Director- 
General  should  be  notified  of  the  appointment  of 
such  foreign  commissions  as  soon  as  the  appoint- 
ment is  made. 

Diagrams  of  the  buildings  and  grounds  will  be 
furnished  to  the  foreign  commissions  on  or  before 
January  1,  1892,  indicating  the  localities  to  be  occu- 
pied by  each  nation,  subject,  however  to  revision  and 
readjustment. 

3.  Applications  for  space  and  negotiations  relative 
thereto  must  be  conducted  with  the  commission  of 
of  the  country  where  the  article  is  produced. 

4.  Foreign  commissions  are  requested  to  notify 
the  Director-General  not  later  than  June  1,  1892, 
whether  they  desire  any  increase  or  diminution  of 
space  offered  them,  and  the  amount. 

5.  Before  November  1,  1892,  the  foreign  com- 
missions must  furnish  the  Director-General  with 
approximate  plans,  showing  the  manner  of  alloting 
the  space  assigned  them,  and  also  with  lists  of  their 
exhibitors,  and  other  information  necessary  for  the 
preparation  of  the  official  catalogue. 

Products  brought  into  the  United  States  at  the 
ports  of  Portland,  Maine,  Boston,  New  York, 
Philadelphia,  Baltimore,  Tampa,  New  Orleans, 
San  Francisco,  Wilmington,  Portland,  Oregon, 
Port  Townsend,  Wash.,  Seattle,  Wash.,  Tacoma, 
Wash.,  and  Chicago,  111.,  or  at  any  other  port  of 
entry,  intended  for  display  at  the  International 
Exhibition,  will  be  allowed  to  go  forward  to  the 
Exhibition  buildings,  under  proper  supervision  of 
customs  officers,  without  examination  at  such  ports 
of  original  entry,  and,  at  the  close  of  the  Exhibition, 
will  be  allowed  to  go  forward  to  the  port  from  which 
they  are  to  be  exported.  No  duties  will  be  levied 
upon  such  goods,  unless  entered  for  consumption  in 
the  United  States. 


6.  The  transportation,  receiving,  unpacking,  and 
arranging  of  the  products  for  exhibition  will  be  at 
the  expense  of  the  exhibitor. 

7.  The  installation  of  heavy  articles  requiring 
special  foundations  or  adjustment  should,  by  special 
arrangement,  begin  as  soon  as  the  progress  of  the 
work  upon  the  building  will  permit.  The  general 
reception  of  articles  at  the  Exhibition  buildings  will 
commence  on  November  1,  1892,  and  no  articles  will 
be  admitted  after  April  10,  1893. 

8.  Space  assigned  to  foreign  commissions,  and 
not  occupied  on  the  10th  day  of  April,  1893,  will 
revert  to  the  Director-General  for  reassignment. 

9.  If  products  are  intended  for  competition,  it 
must  be  so  stated  by  the  exhibitor ; if  not,  they  will 
be  excluded  from  the  examination  by  the  international 
juries. 

10.  An  Official  Catalogue  will  be  published  in 
English,  French,  German,  and  Spanish.  The  sale 
of  catalogues  is  reserved  to  the  World’s  Columbian 
Exposition. 

The  twelve  departments  of  the  classification  which 
will  determine  the  relative  location  of  articles  in  the 
Exhibition — except  in  such  collective  exhibits  as  may 
receive  special  sanction — also  the  arrangement  of 
names  in  the  catalogue,  are  as  follows  : — 

A.  Agriculture,  Forest  Products,  Forestry, 

Machinery  and  Appliances. 

B.  Viticulture,  Horticulture,  Floriculture. 

C.  Live  Stock  : Domestic  and  Wild  Animals. 

D.  Fish,  Fisheries,  Fish  Products,  and  Apparatus 

for  Fishing. 

E.  Mines,  Mining,  and  Metallurgy. 

F.  Machinery. 

G.  Transportation  ; Railways,  Vessels,  Vehicles. 

H.  Manufactures. 

J.  Electricity. 

K.  Fine  Arts  : Pictorial,  Plastic,  and  Decorative. 

L.  Liberal  Arts:  Education,  Engineering,  Public 

Works,  Architecture,  Music,  and  the  Drama. 

M.  Ethnology,  Archaeology,  Progress  of  Labour 

and  Invention,  Isolated  and  Collective 

Exhibits. 

11.  Foreign  commissions  may  publish  catalogues 
of  their  respective  sections. 

12.  Exhibitors  will  not  be  charged  for  space. 

A limited  quantity  of  steam  and  water  power  will 
be  supplied  gratuitously.  The  quantity  of  each  will 
be  settled  definitely  at  the  time  of  the  allotment  of 
space.  Any  power  required  by  the  exhibitor  in 
excess  of  that  allowed  will  be  furnished  by  the 
World’s  Columbian  Exposition  at  a fixed  price. 
Demands  for  such  excess  of  power  must  also  be 
settled  at  the  time  of  the  allotment  of  space. 

13.  Exhibitors  must  provide,  at  their  own  cost,  all 
show-cases,  shelving,  counters,  fittings,  &c.,  which 
they  may  require,  and  all  countershafts,  with  their 
pulleys,  belting,  &c.,  for  the  transmission  of  power 
from  the  main  shafts  in  the  building  where  the 
exhibit  is  located.  All  arrangements  of  articles  and 
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decorations  must  be  in  conformity  with  the  general 
plan  adopted  by  the  Director-General. 

Note. — The  general  plan  requires  all  decorations, 
signs,  See.,  to  be  in  harmony  with  the  dignity  and 
magnitude  of  a magnificent  Exhibition,  and  the 
Director-General  is  empowered  to  secure  this  result. 

The  World’s  Columbian  Exposition  will  take  pre- 
cautions for  the  safe  preservation  of  all  objects  in  the 
Exhibition,  but  it  will  in  no  way  be  responsible  for 
damage  or  loss  of  any  kind,  or  for  accidents  by  fire 
or  otherwise,  however  originating. 

Note.  —A  thoroughly  equipped  fire  department 
will  protect  the  buildings  and  exhibits,  and  a large 
police  force  will  maintain  order.  The  entire  Expo- 
sition grounds  will  be  under  the  immediate  supervision 
of  the  City  of  Chicago  and  of  the  State  of  Illinois. 
A guard,  equal  to  any  possible  contingency,  is  thus 
provided,  the  municipal  authority  being  upheld,  if 
necessary,  by  the  State  troops,  and  the  State  by  the 
army  of  the  United  States,  so  that  no  apprehension 
need  arise  as  to  losses  resulting  from  lawlessness. 

14.  Favourable  facilities  will  be  arranged  by  which 
exhibitors  or  foreign  commissions  may  insure  their 
own  goods. 

Note. — Special  care  has  been  taken  to  render 
everything  about  the  Exposition  as  nearly  fire-proof 
as  possible  ; and  it  is  reasonably  certain  that  the  rates 
of  insurance  will  not  be  excessive,  but,  on  the  contrary, 
very  reasonable.  Exhibitors  may  insure  in  any  com- 
pany, foreign  or  domestic.  Arrangements  will  be 
made  with  English,  French,  German,  and  American 
companies  to  fix  uniform  or  special  rates  on  exhibits 
and  buildings ; so  that  no  advantage  will  be  taken  of 
any  exhibitor  who  wishes]  to  insure  his  goods. 

Foreign  commissions  may  employ  watchmen  of 
their  own  choice  to  guard  their  goods  during  the 
hours  the  Exposition  is  open  to  the  public,  subject  to 
the  rules  and  regulations  of  the  Exposition. 

15.  Foreign  commissions,  or  such  agents  as  they 
may  designate,  shall  be  responsible  for  the  receiving, 
unpacking,  and  arrangement  of  objects,  as  well  as 
for  the  removal  at  the  close  of  the  Exposition ; but 
no  person  shall  be  permitted  to  act  as  such  agent 
until  he  can  give  to  the  Director-General  written 
evidence  of  his  having  been  approved  by  the  proper 
commission. 

16.  Each  package  must  be  addressed  “To  the 
Commission  (name  of  country)  at  the  World’s 
Columbian  Exposition,  Chicago,  United  States  of 
America,”  and  should  have  at  least  two  labels  affixed 
to  different,  but  not  opposite,  sides  of  each  case, 
and  give  the  following  information  : 

17.  (1)  The  country  from  which  it  comes;  (2) 
name  of  firm  of  the  exhibitor;  (3)  residence  of  the 
exhibitor;  (4)  department  to  which  ojects  belong; 

(5)  total  number  of  packages  sent  by  that  exhibitor; 

(6)  serial  number  of  that  particular  package. 

18.  Within  each  package  should  be  a list  of  all 
objects. 

19.  If  no  authorised  person  is  at  hand  to  receive 
goods  on  their  arrival  at  the  Exposition  buildings, 


they  will  be  removed  without  delay,  and  stored  at 
the  risk  and  cost  of  whomsoever  it  may  concern. 

20.  Articles  that  are  in  any  way  dangerous  or  j 
offensive,  also  patent  nostrums  and  empirical  pre-  1 
parations,  whose  ingredients  are  concealed,  will  not 
be  admitted. 

21.  The  removal  of  goods  on  exhibition  will  not 
be  permitted  prior  to  the  close  of  the  Exhibition. 

Note. — Articles  not  on  exhibition  for  competition 
may  be  sold  under  special  permit. 

22.  Sketches,  drawings,  photographs,  or  other 
reproductions  of  articles  exhibited  will  only  be  allowed 
upon  the  joint  assent  of  the  exhibitor  and  the  Director- 
General  ; but  views  of  portions  of  the  building  may 
be  made  upon  the  Director-General’s  sanction. 

23.  Immediately  after  the  close  of  the  Exhibition 
exhibitors  shall  remove  their  effects,  and  complete 
such  removal  before  January  1,  1894  ; goods  then 
remaining  will  be  removed  and  sold  for  expenses,  or 
otherwise  disposed  of  under  the  direction  of  the 
World’s  Columbian  Exposition. 

24.  Each  person  who  becomes  an  exhibitor  thereby 
acknowledges  and  agrees  to  be  governed  by  the  rules 
and  regulations  established  for  the  government  of 
the  Exhibition. 

Special  regulations  will  be  issued  concerning  the 
exhibition  of  fine  arts,  awards,  the  organisation  of 
the  international  juries,  and  sales  of  special  articles 
within  the  buildings,  and  on  other  points  not  touched 
upon  in  these  preliminary  instructions. 

25.  All  communications  concerning  the  Exhibition 
will  be  addressed  to  the  Director-General,  World’s 
Columbian  Exposition,  Chicago,  Illinois,  U.S.A. 

The  management  reserves  the  right  to  explain  or 
amend  these  regulations,  whenever  it  may  be  deemed 
necessary  for  the  interest  of  the  Exhibition. 

George  R.  Davis, 

Director-  General. 

Walker  Fearn, 

Chief  Department  of  Foreign  Affairs. 


Miscellaneous. 


JETHRO  TULL. 

Jethro  Tull,  the  father  of  modern  husbandry,  died  in 
1741,  thirteen  years  before  the  formation  of  the  Society 
of  Arts ; and  one  of  the  first  works  which  the  Society 
set  itself  to  do  was  the  spreading  abroad  of  a know- 
ledge of  thp'  advantages  of  that  system  of  drill  culture 
which  he  had  introduced.  Robert  Dossie,  in  his 
Memoirs  of  Agriculture  (1768),  writes  as  follows  : — 
“It  is  not  pertinent  to  the  subject  here  to  enter  into 
the  dispute  where  and  by  whom  the  method  of  drill 
culture  was  first  invented  ; but  it  is  an  unquestionable 
truth  that  Mr.  Tull,  who  wrote  largely  on  this  kind 
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of  husbandry,  was  the  first  who  introduced  the  use 
of  it  into  our  country.  He  nevertheless  only  started 
the  notion.  The  practice  was  very  little  pursued  till 
the  Society  awakened  the  public  attention  to  it  by 
their  premiums.” 

This  great  benefactor  of  the  human  race  has  been 
forgotten  by  the  great  majority  of  his  countrymen, 
and  it  is  only  two  years  ago  that  Mr.  Walter  Money 
discovered  the  place  of  his  burial.  Tull’s  claims  to 
honour,  and  the  neglect  into  which  his  memory  was 
allowed  to  sink,  are  well  set  forth  by  Dr.  Johnson  in 
a few  words.  He  said: — “His  grave  is  undeter- 
mined. If  he  died  at  Shalbourne  there  is  no  trace 
ofhis  burial  in  the  parish  register.  The  tradition  of 
the  neighbourhood  is  that  he  died  and  was  buried  in 
Italy.  His  deeds,  his  triumphs,  were  of  the  peaceful 
kind,  with  which  the  world  in  general  is  little 
enamoured ; but  their  results  were  momentous  to  his 
native  land.  His  drill  has  saved  to  it,  in  seeds  alone, 
the  food  of  millions,  and  his  horse-hoe  system,  by 
which  he  attempted  to  cultivate  without  manure, 
taught  the  farmer  that  deep  ploughing  and  pulverisa- 
tion of  the  soil  render  a much  smaller  application  of 
fertilisers  necessary.” 

Justice  has  at  length  been  done  to  the  memory  of 
this  great  man,  and  Earl  Cathcart  has  contributed  to 
the  Journal  of  the  Royal  Agricultural  Society 
(3rd  series,  vol  2,  p.  1),  an  article  on  “ Jethro  Tull : 
his  life,  times,  and  teaching,”  in  which  he  quotes 
largely  from  the  diary  of  Charles,  8th  Lord  Cathcart, 
who  was  a friend  and  disciple  of  Tull.  The  article  is 
also  illustrated  by  an  engraving  from  a contemporary 
portrait  of  Tull.  The  following  particulars  are  ex- 
tracted from  the  pages  of  the  Royal  Agricultural 
Society. 

Lord  Cathcart  commences  his  article  with  these 
words: — “The  world  forgets  so  much  and  remem- 
bers so  little.  Until  the  other  day  Tull’s  grave  was 
undiscovered,  and  even  now  no  storied  urn,  no 
monumental  brass,  marks  the  modest  grave  of  a 
man  so  worthy  of  honour.  Yet  more  remarkable 
still  is  the  fact  that,  although  the  student  reads  the 
name  of  Tull  ‘ writ  large  ’ on  the  face  of  every  arable 
field  in  Great  Britain,  and  over  all  the  world  where- 
ever  British  agriculture  is  known  and  prevails,  the 
ordinary  reader — and  such  is  fame  ! — will  say  to 
himself,  Who  is  this  man  ? When  did  he  live  ? 
and  What  did  he  do  ? ” Lord  Cathcart  answers 
these  questions  thus  : — “ Jethro  Tull,  in  the  early 
years  of  the  reign  of  King  George  the  Second, 
wrote  a book  entitled,  The  Horse-Hoeing  Hus- 
bandry, or  a Treatise  on  the  Principles  of  Tillage 
and  Vegetation , ivhereui  is  taught  a method  of  in- 
troducing a sort  of  Vineyard  Culture  into  the 
Cornfields , in  order  to  increase  their  product  and 
diminish  the  common  expense.  The  principles  for- 
mulated in  this  famous  book,  ultimately — but  step 
by  step  and  by  very  slow  degrees — revolutionised 
British  agriculture.  Tull  invented  the  drill ; but  our 
admiration  and  gratitude  are  chiefly  due  to  him 
because  of  the  reasons  which  he  gave  us  for  the 


utility  of  his  undoubted  invention  of  that  now 
universally  employed  implement.” 

A personal  friend  .and  neighbour  wrote,  some 
years  after  Tull’s  death,  that  he  “ was  the  first 
Englishman — perhaps  the  first  writer,  ancient  and 
modern — who  has  attempted,  with  any  tolerable  de- 
gree of  success,  to  reduce  the  art  of  agriculture  to 
certain  and  uniform  principles ; and  it  must  be 
acknowledged  that  he  has  done  more  towards  estab- 
lishing a rational  and  practical  method  of  husbandry 
than  all  the  writers  who  have  gone  before  him.” 
Yet  Tull  did  not  . pride  himself  on  his  skill  as  an 
author,  for  he  wrote,  “Writing  and  ploughing  are 
two  different  talents  ; and  he  that  writes  well  must 
have  spent  in  his  study  that  time  which  is  necessary 
to  be  spent  in  the  fields  by  him  who  will  be  master 
of  the  art  of  cultivating  them.” 

Arthur  Young  visited  Tull’s  farm,  and  affirmed 
that  his  work  would  carry  his  name  to  the  latest 
posterity.  Cobbett,  who  was  equally  enthusiastic, 
wrote: — “I  was  born  and  bred  amongst  affairs  of 
gardening  and  farming,  and  I was  well  read,  but  till 
I read  Tull  I knew  nothing  of  principles.  Here  are 
in  fact  all  the  whole  codes  of  the  principles  of 
vegetation  and  of  general  application,  whether  in 
the  cornfields,  the  pastures,  the  gardens,  the 
coppices,  the  woods,  and  the  forests.” 

This  man,  who  did  so  much,  was,  however,  no  mere 
husbandman,  for  he  was  an  excellent  mechanic,  a 
musician,  and  a classical  scholar  of  no  inconsiderable 
attainments.  Moreover,  his  work  was  done  under  cir- 
cumstances of  peculiar  difficulty ; for  his  whole  life 
was  one  long  struggle  with  chronic  disease.  Jethro 
Tull,  the  heir  to  a competent  paternal  estate,  was 
born  at  Basildon,  in  Berkshire,  in  1674,  and  at  the 
age  of  17  years,  matriculated  at  St.  John’s  College, 
Oxford.  He  was  a student  of  Gray’s-inn  in  1693, 
and  was  called  to  the  bar  on  May  19,  1699. 

Joseph  Foster  states  that  he  became  a bencher  ofhis 
inn  on  May  5,  1724.  He  intended  to  enter  public 
life,  previous  to  which  he  made  the  “grand  tour:  ’ 
but,  on  his  return,  circumstances  changed  his 
purposes,  and  he  devoted  himself  to  agriculture. 

In  1669,  Worlidge  produced  a drawing  of  a theo- 
retical drill ; but  he  did  nothing  more  than  make  a 
woodcut  of  it.  Dr.  Bradley  spent  ^25  in  making  an 
instrument  from  the  cut ; but  when  it  was  made  it 
would  not  work.  Tull  invented  his  drill  about  the 
year  1701,  and  he  thus  describes  his  discovery: — 
“My  diversion  in  youth  was  music.  I understood 
the  mechanism  of  my  organ.  Plough  servants  began 
to  exact  their  dominion  over  their  masters,  and  a 
gentleman  farmer  could  make  little  profit  of  arable 
land  ; mine  being  of  that  sort,  I resolved  to  plant 
my  whole  farm  with  sainfoin.  Seed  was  scarce,  dear, 
and  bad,  and  enough  could  scarce  be  got  to  sow,  as  was 
usual,  seven  bushels  to  an  acre.  I examined  and 
thought  the  matter  out,  and  found  the  greater  part 
of  the  seed  miscarried,  being  bad,  or  too  much 
covered,  or  too  little  covered.  I observed,  and 
counted,  and  found,  when  much  seed  had  miscarried, 
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the  crop  was  the  best.  Then  I learned  to  dis- 
tinguish good  seed  from  bad,  and,  by  many  trials, 
found  in  my  strong  land  that  the  best  seed 
could  not  succeed  unless  covered  at  a certain 
exact  depth ; and  I discovered  the  reason  of  this 
nicety.  So  I caused  channels  to  be  made,  and  sowed 
a very  small  proportion  of  seed,  covered  exactly. 
This  was  a great  success.”  The  labourers  disliked 
Tull’s  innovations,  and  struck  against  them.  They 
were  dismissed,  and  Tull  set  to  work  to  invent  an 
implement  to  improve  upon  human  labour.  He 
wrote,  “I  resolved  to  quit  my  scheme,  unless  I 
could  contrive  an  engine  to  plant  sainfoin  more 
faithfully  than  hands  would  do.  I thought,  and 
examined  all  the  mechanical  ideas  that  had  ever 
entered  my  imagination,  and  at  last  pitched  upon 
the  groove,  tongue,  and  spring  in  the  soundboard  of 
the  organ.  With  these  a little  altered,  and  some 
parts  of  two  other  instruments,  as  foreign  to  the 
farm  as  the  organ,  I composed  my  machine.  The 
first  seed-box  was  worked  on  the  iron  gudgeon  of  a 
wheelbarrow,  with  a brush-harrow  to  cover  the  seed.” 
Trouble  with  his  men,  the  attacks  of  enemies  in 
the  outer  world,  his  anxieties  and  bodily  labours, 
completely  broke  down  his  health,  and  he  was 
forced  to  seek  a milder  climate  in  France  and  Italy. 
He  himself  wrote,  “ I travelled  in  April,  1711,  being 
above  10  years  after  making  and  using  my  drill.  . .1  was 
obliged  to  travel  for  saving  my  life.”  Though  travelling 
to  recruit  his  bodily  powers,  his  mind  was  as  active 
as  ever,  and  he  tells  us  himself  that  he  was  thinking 
out  the  great  work  of  his  life.  “ I took  the  first  hint 
of  my  horse-hoeing  culture  from  the  ploughed  vine- 
yards near  Frontignan  and  Setts  in  Languedoc,  a 
southern  province  of  France,  on  the  Mediterranean. 
After  my  return  to  England  I improved  these  hints 
by  observing  that  the  same  sort  of  vineyard  tillage 
bestowed  on  potatoes  and  turnips  had  the  same  effect 
on  them  as  it  had  on  their  vines.  So  also  in  regard 
to  corn.  I was  thus  confirmed  in  the  principles 
which,  by  arguing  from  effects  to  their  causes,  I had 
formed  to  myself,  and  my  practice  ever  since  has 
been  a further  confirmation  of  the  truth  of  the  same 
principles.”  It  was  not,  however,  until  1731  that  the 
first  instalment  of  the  great  work  on  horse-hoeing 
husbandry  was  issued.  It  was  entitled  “ Specimen 
of  a Work  on  Horse-hoeing  Husbandry,”  and  at 
once  attracted  considerable  attention.  Some  of  this 
attention  was  unwelcome,  for  it  consisted  of  the 
pirating  of  the  book  in  Ireland,  where  it  was  re- 
printed without  acknowledgment.  Tull  was  so  much 
disgusted  that  he  came  “ to  a resolution  to  publish 
no  more.”  Influential  friends  protested  against  this 
resolution,  and  he  was  induced  to  reconsider  it. 
With  respect  to  the  evidences  of  this  pressure,  Lord 
Cathcart  writes  : “ They  show  the  impression  made 
at  the  time  on  highly-placed  persons,  men  of  the 
world  who  knew  Tull  personally  and  intimately, 
soldiers  and  courtiers,  who  had  no  sort  of 
motive  to  flatter  or  exaggerate.  Obviously  they 
liked  Tull  personally,  they  considered  his  health 


and  life  of  public  importance,  they  regarded 
him  as  labouring  for  his  country’s  benefit, 
and  looked  upon  him  as  a public  benefactor.” 
The  work  entitled  “New  Horse-hoeing  Hus-  j 
bandry  ” was  published  in  1733,  with  a supple- 
ment  in  1739.  Other  editions  appealed  in  1739, 
I75I,  1753,  1762,  and  1772.  It  was  translated  into  j 
French  by  Duhamel,  and  subsequently  into  most  of  1 
the  European  languages.  New  editions  of  the  | 
original  were  published  by  Cobbett  in  1822  and 
1829.  Queen  Caroline  headed  the  list  of  subscribers 
to  the  book,  and  Tull  wrote  : — “ The  reason  there  is  j 
no  dedication  to  my  essay  is  this  : the  Queen  having 
done  me  the  honour  to  subscribe  to  my  book,  I 
could  not  dedicate  it  to  any  other  person,  and  her 
Majesty’s  royal  virtues  being  too  far  above  any  | 
panegyric  I was  able  to  write,  I chose  rather  to 
leave  it  to  the  protection  of  the  royal  license  and 
laws.” 

Tull  was  careful  in  the  use  of  manure,  and  he  was 
widely  attacked  on  this  point,  attacks  which  he  felt 
very  keenly.  He  says  himself: — “The  vulgar  in 
general  believe  that  I carried  my  farm-yard  dung 
and  threw  it  in  a river.  I have  no  river  near ; 
besides,  my  neighbours  buy  dung  at  a good  price  ; 
but  it  is  known  I neither  sell  nor  waste  any  dung. 
Against  such  lying  tongues  there  is  no  defence.” 
Respecting  this,  Sir  John  Lawes  wrote  to  Lord 
Cathcart : — “Tull  is  quite  an  original  genius,  and  a 
century  in  advance  of  his  time.  I consider  he  has 
been  most  unjustly  accused  of  not  placing  sufficient 
value  upon  farm-yard  manure  ; he  advocated  clean- 
liness, and  saw  that  dung  was  a great  carrier  of 
weeds.  To  give  some  clear  idea  of  the  value  of 
Tull’s  advocacy  of  drill  husbandry,  and  the  freedom 
from  weed  which  can  alone  be  obtained  by  the  use  of 
the  drill,  I may  mention  that,  so  far  as  statistics  will 
allow,  I have  ascertained  the  average  yield  of  the 
wheat  crop  of  the  world,  and  I am  able  to  say  that 
the  average  yield  is  less  than  it  is  at  the  present 
time  upon  my  permanent  wheat  land  after  more  than 
sixty  years  absolutely  without  manure.  Here  we 
have  the  result  of  Tull’s  three  great  principles — 
drilling,  reduction  of  seed,  and  absence  of  weed.  If 
he  were  alive  now,  and  were  writing  for  the  agri- 
culture of  the  world,  he  would,  I think,  be  quite 
justified  in  saying  everything  he  said  in  regard  to 
cleanliness  and  manure.” 

Although  several  great  landowners  were  followers 
of  Tull,  his  ideas  were  not  at  first  accepted  in 
England ; and  Loudon  records  that  the  Scotch 
farmers  were  the  first  to  discover  the  merits  of  Tull’s 
system.  From  Scotland  the  improved  husbandry 
was  introduced  into  Northumberland,  in  1780,  and 
it  gradually  worked  its  way  downwards. 

Tull’s  infirmities  increased  with  his  age,  and  six 
years  before  his  death  he  was  confined  to  his  house, 
and  unable  to  visit  his  fields.  He  was  a disappointed 
man,  and  when  his  friends  spoke  of  the  glory  of  his 
achievements,  he  said  : — “ Glory  is  the  reward  of 
warriors,  attained  on  the  field  of  battle  ,*  but  in  our 
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arable  fields,  the  master  of  them  must  be  a slave  to 
those  people  who  are  under  the  greatest  obligation  to 
serve  him  ; and  slavery  is  opposite  to  victory.”  He 
died  in  March,  1740-41,  at  the  age  of  sixty- six  years, 
and  in  spite  of  disappointments  and  abuse,  which 
he  keenly  felt,  he  died  in  the  faith  that  his  system 
would  ultimately  triumph  and  become  general. 

The  late  Mr.  Cuthbert  Johnson,  F.R.S.,  who 
collected  a large  amount  of  materials  of  importance 
connected  with  Tull,  offered  a reward  for  the  dis- 
covery of  his  grave,  but  in  vain.  In  1889,  Mr. 
Walter  Money  made  the  discovery  in  the  parish 
registers  of  Basildon,  Berks,  where  he  found  this 
entry: — ‘‘Jethro  Tull,  Gentleman,  of  the  Parish  of 
Shalbourne,  in  the  County  of  Berks,  was  buried 
March  ye  9th,  i74o[-4i].” 

Basildon  is  twenty  miles  as  the  crow  flies  from 
Prosperous  Farm  and  Shalbourne,  and  the  reason 
why  he  was  buried  so  far  from  his  home  must  be 
found  in  his  desire  to  be  laid  at  rest  where  he  first 
saw  the  light. 


PUBLIC  LIGHTING  IN  EASTERN  EUR  OPE . 

The  French  Government  having  desired  its  Consuls 
in  the  principal  towns  of  the  east  of  Europe  to  re- 
port on  the  public  lighting  of  those  places,  the 
representatives  of  Fiance  have  furnished  particulars 
on  that  subject,  which  are  published  in  the  Moniteur 
Ojfficiel  du  Commerce  for  July  9th  and  16th. 
According  to  these  reports  it  appears  that  there 
exists  no  manufactory  of  lighting  apparatus  in 
Roumania,  with  the  exception  of  one  recently 
founded  in  Bucharest,  and  this,  at  present,  does 
no  more  than  produce  wick-holders  for  petroleum 
lamps  ; the  cylindrical  glasses  for  the  same  are  prin- 
cipally made  at  the  glass-works  of  Azuga.  It  is 
intended  to  make  lamps  in  the  Bucharest  factory, 
and  before  very  long  it  is  probable  that  the  whole 
apparatus  for  lighting  with  petroleum  will  be  manu- 
factured at  least  at  one  place  in  Roumania.  With  the 
exception  of  certain  small  accessories,  everything 
connected  with  lighting  by  means  of  gas  has  to  be 
imported  into  Roumania  from  abroad.  Most  of  the 
lamps  now  used  in  that  country  are  furnished  by 
makers  in  Austria-Hungary,  mainly  from  Vienna 
and  from  Buda  Pesth.  Lamps  are  also  imported, 
but  in  much  smaller  quantities,  from  Germany. 

There  is  no  gas  used  in  any  town  of  Roumania 
except  Bucharest.  Everywhere  else  simple  petroleum 
lamps  are  used,  and  the  town  of  Galatz  is  lighted  by 
1 ,695  of  these.  At  Jassy  the  theatre  and  the  circus 
have  lamps  of  vegetable  oil,  but  everywhere  else 
petroleum  only  is  used  in  glass  lamps  with  a straight 
wick.  For  domestic  lighting  lamps  of  all  dimen- 
sions are  used,  with  burners  and  circular  wicks, 
all  which  lamps  are  imported  from  Austria  or 
Germany. 

When  we  turn  to  Servia,  we  find  that  Belgrade, 
the  capital,  contains  no  manufacturer  of  illuminating 


apparatus.  The  streets  are  lighted  by  a few  petro- 
leum lamps  with  reflectors,  and  when  the  munici- 
pality has  need  of  a supply  of  lanterns,  it  applies  to 
the  Jewish  tinmen,  who  produce  what  is  required. 
Nisch  is  lighted  only  by  petroleum  lamps  at  certain 
important  points  of  the  town ; and  there  is  not  even 
a shop  devoted  to  lighting  or  lamps  : the  latter  are 
ordered  from  Vienna  or  Buda  Pesth,  and  sold  by 
grocers  or  dealers  in  hardware. 

In  Sofia,  the  capital  of  Bulgaria,  there  are  several 
dealers  in  lighting  apparatus,  but  there  is  no  manu- 
facturer of  these  articles  in  any  part  of  Bulgaria. 
What  is  used  comes  exclusively  from  abroad,  and 
principally  from  Bohemia.  There  is  a small  importa- 
tion of  glass  lamps  from  Belgium.  No  other  sub- 
stance than  petroleum  is  used  in  any  part  of  the 
country.  Lighting  apparatus  only  figures  in  the 
Bulgarian  trade  reports  under  the  head  of  “ Glass 
manufactures.”  The  figures  of  the  import  value  of 
these  articles,  in  1889,  was  ^5,400.  In  Varna,  as  in 
Sofia,  petroleum  alone  is  used  for  lighting.  The 
favourite  form  of  lamp  is  a cheap  suspended  lamp, 
with  a single  burner.  There  is  a great  sale  at  Varna 
of  small  lamps,  specially  introduced  for  the  little 
towns  and  villages  of  the  interior.  These  are  made 
of  glass,  and  cost  about  1 8s.  a hundred. 

In  European  Turkey  little  is  used  except  petro- 
leum. Even  in  the  public  offices  of  Constantinople, 
into  which  gas  had  been  introduced,  it  has  been 
found  so  bad  and  so  expensive  that  it  has  for  the 
greater  part  been  rejected,  and  petroleum  once  more 
taken  into  use.  In  private  houses,  as  in  shops, 
cafes , and  restaurants,  nothing  is  now  used  but  the 
large  petroleum  lamps.  The  electric  light  is  em- 
ployed only  in  the  palace  of  Yildiz,  it  being  forbidden 
bylaw  to  use  it  elsewhere.  The  supply  of  lamps  for 
Constantinople  is  almost  entirely  in  the  hands  of 
Austrian  and  German  merchants.  The  kinds  which 
they  supply  are  usually  of  second-rate  or  even 
inferior  quality,  cheapness  being  an  essential  matter. 
The  natives  are  in  the  habit  of  calling  petroleum  gas, 
even  when  they  are  speaking  French,  but  it  is 
important  to  understand  that  they  always  mean 
petroleum.  There  are  three  French  shops  in  Pera, 
and  an  Austrian  house  in  Stamboul  where  lamps  of 
a better  quality  may  be  bought. 

At  Adrianople  no  gas  is  manufactured,  and  an 
attempt  which  was  lately  made  to  illuminate  the 
city  with  the  electric  light  was  a complete  failure. 
The  only  material  used  is  petroleum,  which  is  im- 
ported from  the  Russian  establishments  at  Batoum. 
The  city  is  lighted  by  very  cheap  lamps  on  a most 
imperfect  system,  consisting  merely  of  a cylindrical 
box  of  tin-plate,  scarcely  eight  centimetres  high,  and 
priced  at  from  8d.  to  9d.  each.  The  inside  of  certain 
establishments,  such  as  the  cafes  and  hotels,  is  lighted 
by  lamps  of  a more  elaborate  description,  from 
Austria  or  Germany.  Austria  inundates  the  country 
with  a cheap  article,  devoid  of  all  solidity  of  con- 
struction, but  sufficient  to  satisfy  the  requirements 
of  the  Turks. 
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The  only  product  employed  for  lighting  purposes 
in  the  island  of  Crete,  except  candles,  is  Russian 
petroleum  oil,  of  very  bad  quality,  and  dispersing  a 
disgusting  odour.  The  lamps  are  generally  very 
common,  but  cheap.  Most  of  them  possess  a glass 
reservoir,  mounted  on  a stand  in  porcelain  or  metal. 
These  are  imported  from  Austria.  No  manufacturer 
of  lighting  apparatus  exists  in  Eastern  Roumelia. 
Petroleum  lamps  are  used,  and  these  can  only  be 
purchased  in  the  capital,  Philippopolis.  At  Bourgas, 
the  chief  port  of  Roumelia,  all  lighting  apparatus 
has  to  be  brought  from  Constantinople. 

Oil  is  but  very  little  used  for  lighting  in  Salonica, 
and,  consequently,  there  is  no  sale  for  articles  intended 
for  this  species  of  illumination.  Gasworks  have 
recently  been  set  up  in  Salonica,  but,  hitherto,  the 
number  of  consumers  is  very  small.  Petroleum  is 
almost  exclusively  used  throughout  the  town,  and 
there  is  a considerable  market  for  apparatus  used  in 
this  kind  of  lighting,  portable  lamps  of  all  sorts,  with 
glass,  porcelain,  &c.  All  these  articles  are  of 
Austrian  manufacture,  and  of  inferior  quality,  but 
find  a ready  sale,  on  account  of  their  cheapness. 
A Paris  house  attempted,  some  time  ago,  to  introduce 
in  Salonica  lamps  of  its  manufacture,  but  they  were 
not  bought,  as  they  were  too  expensive.  A manufac- 
turer who  wishes  to  sell  his  lamps  in  this  town  ought, 
first  of  all,  to  obtain  information  as  to  the  price  at 
which  similar  articles  are  at  present  sold  there. 

The  only  form  of  illumination  which  is  employed 
in  Albania  is  petroleum  lamps,  the  importation  of 
which  reaches  a value  of  ^500  or  ^600  a year. 
None  are  manufactured  in  the  country,  even  at 
Janina,  Scutari,  or  Durazzo,  but  are  manufactured 
in  Austria  and  introduced  from  Trieste  to  ports 
along  the  Albanian  coast,  and  sold  in  the  bazaars. 
In  Bosnia-Herzegovina,  also,  gas  and  oil  are  totally 
unknown  as  illuminants,  and  the  whole  country  de- 
pends on  the  importation  of  cheap  petroleum  lamps 
from  Austria. 

In  Greece,  gas  is  used  in  the  towns  of  Athens  and 
Corfu.  In  the  former  everything  connected  with 
lighting  by  gas  is  supplied  by  a French  company  on 
the  spot ; in  Corfu  the  apparatus  has  to  be  imported 
from  an  English  gas  company  at  Malta.  In  the  rest 
of  the  country  lighting  is  almost  exclusively  per- 
formed by  means  of  petroleum  lamps  of  Austrian  or 
German  manufacture.  At  Syra  there  exists  no 
person  who  regularly  sells  lighting  apparatus  of  any 
description,  but  very  bad  porcelain  or  metal  lamps 
may  sometimes  be  picked  up  at  the  china  or  tin- 
shops.  There  was  once  a proposal  that  Syra  should 
be  lighted  with  the  electric  light,  but  the  poverty  of 
the  municipality  and  political  reasons  combined  to 
prevent  it. 

Mr.  T.  B.  Sandwith,  Her  Majesty’s  Consul- 
General  at  Odessa,  writing  to  the  Foreign-office, 
under  date  of  the  1st  August,  says  that  the  port  of 
Odessa,  in  contradistinction  to  the  town  of  that 
name,  having,  for  many  years,  remained  unlit,  even 
by  oil  lamps,  and,  within  two  years  only,  being  lit  by 


gas,  has  at  length  been  illuminated  by  electricity. 
An  installation  has  been  completed,  at  a cost  of 

80.000  roubles  (^8,400).  This  consists  of  64  arc 
lamps,  of  2,000  candle-power  each,  and  of  two 
lanterns,  one  at  each  end  of  the  breakwater,  which 
runs  the  whole  length  of  the  port.  The  illuminating 
power  is  generated  by  two  of  Wilson’s  vertical 
engines,  of  67  horse-power  each. 

The  Odessa  town  council  has  just  assigned  a sum  of 

20.000  roubles  (^2,100)  annually  for  the  working 
expenses. 

The  new  installation  is  a great  boon  to  the  shipping 
interest,  the  whole  of  the  port  being  brilliantly  lighted 
up,  so  as  to  admit  of  the  loading  and  discharging  of 
steamers  by  night. — Board  of  Trade  Journal. 


THE  MINES  OF  NEW  CALEDONIA. 

The  French  Moniteur  Officiel  du  Commerce  says 
that  for  some  considerable  time  past  attention  has 
been  directed  to  the  mineral  wealth  of  the  soil  of 
New  Caledonia.  This  colony,  from  a geological 
point  of  view,  may  be  divided  into  three  regions — a 
serpentine  formation  constituting  the  principal  part 
of  the  island,  crystalline  earth  in  the  north  and 
north-east,  and  metamorphic  beds  in  the  west  and 
south-west.  The  serpentine  region  occupies  the 
entire  breadth  of  the  island,  from  the  southern 
extremity  to  about  the  centre,  with  the  exception  of 
a belt  stretching  the  length  of  the  west  coast  to  the 
foot  of  Mont  d’Or,  and  certain  belts  of  crystalline 
earth  running  the  whole  length  of  the  island.  Gold, 
copper,  antimony,  and  lead  are  found  chiefly  in  the 
north  of  the  island.  Towards  the  west,  coal  is 
found,  and,  in  this  district,  various  descriptions  of 
limestone,  slate,  and  gypsum  are  also  found.  Nickel 
ore  was  discovered  for  the  first  time  in  New  Cale- 
donia in  1867,  and  in  1873  its  presence  was  signalled 
at  Mont  d’Or,  near  Boulari.  Since  that  time,  the 
workings  of  the  nickel,  cobalt,  and  chrome  mines 
have  undergone  considerable  development,  and  per- 
mit of  an  accurate  account  being  kept  of  the 
production  and  resources  of  each  description  of 
bed.  There  is  no  sulphuretted  nickel  found  in  New 
Caledonia,  such  as  is  met  with  in  Sweden,  Norway, 
and  in  the  Italian  Alps,  and  yet  the  rocks  in  which 
this  metal  is  found  are  identical  with  those  in  the 
latter  places.  Pure  samples  of  nickel  ore  have  been 
found  to  be  composed  as  follows : — Nickel  26, 
magnesia  13,  iron  3,  silica  45,  and  water  13  parts. 
This  is  an  exceptional  result,  as,  generally,  the  ores 
contain,  after  manipulation,  from  7 to  12  per  cent, 
of  nickel.  Nickel  ore  is  found  almost  exclusively  in 
the  bed  of  the  serpentine  formation,  and  always  in 
contact  with,  or  in  the  neighbourhood  of,  red  clay — 
never,  however,  in  the  clay  itself.  From  a mining 
point  of  view,  little  appears  yet  to  be  known  of 
certain  parts  of  New  Caledonia,  but  on  the  coast 
alone  there  is  said  to  be  an  almost  inexhaustible 
quantity  of  nickel.  On  the  1st  January,  1890,  the 
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number  of  nickel  mines  was  115,  representing  an 
area  of  27,785  acres.  The  most  important  nickel 
district  is  that  of  Thio,  and  since  1876,  the  date  at 
which  the  first  workings  were  commenced,  up  to  the 
year  1890,  from  the  mines  in  this  district  alone, 
59,448  tons  of  ore  were  exported.  Beyond  the 
district  of  Thio,  important  workings  have  been  com- 
menced in  the  neighbourhood  of  Nakety,  of  Kanoua, 
and  on  the  west  coast  in  the  district  of  Tontouta. 
The  proprietors  of  the  various  nickel  mines  of  New 
Caledonia  have,  it  is  said,  the  greatest  confidence  in 
the  future  of  these  workings,  and  are  sparing  no 
effort  to  develop  the  industry,  more  especially  as 
there  appears  at  the  present  time  to  be  a very  great 
demand  for  this  product.  Chrome  ore  is  found  in 
considerable  quantities  in  the  serpentine  formation 
of  New  Caledonia.  The  chrome  beds  are  of  two 
kinds— either  in  veins  or  in  stratified  beds  in  clay 
basins.  The  first  application  for  permission  to  work 
this  product  was  made  in  1875,  but  since  then 
important  discoveries  have  been  made,  principally 
in  the  districts  of  Mont  d’Or,  Plum,  and  Pirogues 
bay.  The  most  important  workings  of  chrome  are 
those  of  the  river  N’Go  and  the  Pirogues  river, 
which  are  connected  with  the  sea  by  railways.  From 
seven  of  the  workings  in  these  districts  alone,  over 
2,250  tons  of  chrome  ore  were  exported  in  1889. 
Cobalt  ore,  as  well  as  chrome  ore,  is  found  in  very 
considerable  quantities  throughout  the  serpentine 
formation  of  New  Caledonia.  This  ore  is  associated 
with  manganese,  and  is  found  in  the  form  of  beds  or 
deposits  on  the  borders  of  the  clay  basins  which, 
in  a great  number  of  places,  traverse  the  serpentine 
formation.  The  cobalt  ores,  after  manipulation,  only 
contain  from  3 to  5 per  cent,  of  oxide  of  cobalt.  The 
first  application  for  permission  to  work  cobalt  dates 
from  1876;  but  since  then  many  discoveries  have 
been  made,  principally  in  the  districts  of  Ouen,  Unia, 
Nehoue,  and  in  the  islands  of  Yande,  Belep,  See. 
The  most  important  workings  are  in  the  districts  of 
Nakety,  Laugier  Bay,  Uque  Bay,  Mou,  Wagap, 
and  the  islands  of  Yande  and  Belep  ; and  others  have 
been  commenced  in  the  neighbourhood  of  Goyeta  and 
Oland  Eay  ; and,  as  the  New  Caledonian  product  is 
said  to  be  in  great  demand  in  the  markets  of  Europe 
and  Australia,  great  efforts  are  being  made  to  develop 
this  industry.  Formerly,  this  ore  was  obtained  from 
certain  mines  in  Saxony  and  Norway,  and  these  give 
only  from  1 to  2 per  cent,  of  cobalt.  At  the  present 
day,  in  New  Caledonia,  they  yield  from  3 to  5 per 
cent.  The  district  of  Diahot,  which  is  watered  by 
the  river  of  that  name,  is  beginning  to  attract  the 
attention  of  miners,  owing  to  the  quantities  of  gold, 
copper,  and  argentiferous  lead  which  are  found 
there.  It  was  in  1870  that  gold  was  first  discovered, 
in  a place  called  Maughine,  on  the  left  bank  of  the 
Diahot ; and,  in  the  same  year,  permission  was  given 
to  work  a district  of  about  60  acres  in  extent.  This 
working  yielded  satisfactory  results  ; and,  from  1870 
to  1873,  4,663  ounces  of  gold  were  obtained,  repre- 
senting a value  of  ,£17,775.  Numerous  discoveries 
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of  gold  have  been  made  in  the  north  of  the  island  ; 
but  on  nearly  all  parts  of  the  island  the  works  have 
been  abandoned,  owing  to  the  absence  of  capital ; 
and  this,  it  is  said,  is  the  more  to  be  regretted,  as  the 
veins  found  appear  to  indicate  the  presence  of  a 
wealth  of  gold  greater  than  that  actually  yielded  in 
Australia.  The  presence  of  copper  was  discovered 
for  the  first  time  at  the  end  of  the  year  1872,  in  the 
river  Ouegoa,  near  the  village  of  that  name.  In 
1884,  croppings  of  considerable  richness  were  dis- 
covered near  Pam,  in  the  district  of  Arama,  to  the 
north-west  of  the  mouth  of  the  Diahot.  The  Nemou 
mine,  situated  in  this  district,  has  a vein  of  copper, 
exceedingly  thick  ; and  croppings  of  this  vein  appear 
in  a ravine  situated  to  the  east  of  Mount  Pouap,  at 
the  bottom  of  which  an  enormous  block  of  copper, 
weighing  about  five  tons,  was  discovered.  This  was 
exhibited  at  the  Paris  Exhibition  of  1889.  Working 
was  commenced  here  in  1886,  and  from  that  year  up 
to  January,  1890,  a quantity  of  ore  was  obtained  , 
amounting  to  about  23,500  tons,  of  which  about 
2,323  tons  were  exported  to  England  and  Australia. 
Argentiferous  lead  was  first  found  in  1881,  on  the 
left  bank  of  the  Diahot ; and,  at  the  Meretrice  mine, 
at  the  present  day,  indications  point  to  the  existence 
of  rich  viens.  Unfortunately,  the  want  of  capital 
has  also  stood  in  the  way  of  the  development  of  the 
workings  of  this  product.  Antimony  is  found  in  the 
district  of  Nakety ; and  it  is  stated  that  consider- 
able quantities  will  be  found  in  other  parts  of  the 
island.  The  ore  which  is  the  most  abundant  in  New 
Caledonia  is  iron  ore.  It  accompanies  nickel,  chrome, 
and  cobalt,  and  is  found  under  similar  geological 
conditions,  with  this  difference,  that  it  is  found  in 
much  greater  quantities.  According  to  the  opinion 
of  competent  persons  who  have  visited  the  principal 
iron  ore  districts  of  Europe,  in  no  place  is  it  found  in 
such  abundance  as  in  New  Caledonia.  There  it  is 
not  in  veins  or  beds,  but  exists  in  vast  masses. 
Coal,  again,  is  known  to  exist  in  vast  quantities, 
principally  on  the  west  coast  of  New  Caledonia. 
Croppings  are  apparent  at  the  foot  of  Mont  d’Or,  on 
the  shores  of  Boulari  Bay,  in  the  plain  of  Saint  Louis, 
and  in  the  neighbourhood  of  Noumea.  They  are 
found  also  at  Koutio-Koueta,  at  Dumbea,  Moindon, 
and  Voh,  in  fact,  all  over  the  west  coast.  These 
coal  beds  are  now  attracting  particular  attention  in 
New  Caledonia.  Trials  have  been  made  of  the 
Noumea  coal  on  board  various  steamships ; and  they 
have  shown  that  it  is  at  least  equal  to  the  best 
Australian  coal,  with  the  advantage  of  giving  off  less 
smoke.  In  the  coal  basins  of  Ouvail  and  Moindon 
eight  beds  have  been  found,  with  a thickness  of  from 
eight  to  twelve  yards  ; and  the  most  satisfactory 
results  are  anticipated  from  these  discoveries.  In 
addition  to  the  mineral  wealth  above  mentioned, 
there  have  been  found,  in  different  parts  of  the 
colony,  manganese,  iron  pyrites,  marble,  and  litho- 
graphic stone.  Traces  have  also  been  discovered  of 
mercury,  tin,  platinum,  and  immense  deposits  of 
kaolin  and  gypsum. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[September  x§,  i8g?» 


832 


INCREASE  OF  FARM  ANIMALS  IN  THE 
UNTIED  STATES. 

One  of  the  last  bulletins  issued  from  the  United 
States  Census-office  deals  with  the  statistics  of  horses, 
mules,  and  asses  on  farms  in  the  United  States.  The 
figures  refer  to  animals  on  farms  of  three  or  more 
acres  in  extent ; but  they  are  exclusive  of  the  live 
stock  on  ranges,  on  holdings  of  not  less  than  three 
acres,  and  in  cities  and  villages.  The  returns  show 
that,  in  the  various  States  and  territories,  there  were, 
on  June  1st,  1890,  14,976,017  horses,  2,246,936 
mules,  and  49, 109  asses ; that,  in  1889,  there  were 
foaled  1,814,404  horses,  157,105  mules,  and  7,957 
asses ; that  there  were  sold  in  the  same  year 
I>3°9>557  horses,  329,995  mules,  and  7,271  asses  ; 
and  that  there  died,  from  all  causes,  765,211  horses, 
mules,  and  asses  during  the  same  period.  The  in- 
crease of  horses  from  1880  to  1890  is  shown  to  be 
44'59  Per  cent.,  as  against  44-95  per  cent,  between 
1870  and  1880,  and  14*34  Per  cent,  between  i860  and 
1870.  The  increase  of  mules  from  1880  to  1890  was 
26-26  per  cent.  ; between  1870  and  1880  the  increase 
was  6i-o8  per  cent. ; while  from  i860  to  1870  there 
was  a decrease  of  2-24  per  cent.  Of  the  aggregate 
number  of  horses  and  mules  in  the  whole  colony,  in 
1890,  86-95  Per  cent-  were  horses,  and  13-05  per 
cent,  were  mules.  The  North  Atlantic  group  of 
States  had  the  smallest  proportion  of  mules — 2-41 
per  cent. — while  the  South  Atlantic  group  had  the 
largest  proportion — 32-04  per  cent,,  as  against  67-96 
per  cent,  of  horses.  In  the  North  Atlantic  division 
New  York  and  Pennsylvania  take  the  chief  place  as 
the  producers  of  horses.  In  the  South  Atlantic 
division,  Virginia  and  West  Virginia  take  the  lead  in 
horses ; and,  in  the  north-central  division,  Illinois 
and  Iowa  take  the  front  rank  as  producers  of 
horses ; while  Kentucky,  Tenessee,  and  Texas 
take  the  lead  in  the  south  - central  division  in 
the  production  of  horses  and  mules.  In  the 
western  division  California  and  Oregon  are  in  the 
advance  as  regards  the  production  of  horses. 
The  per-centage  of  increase  of  horses  from  1880  to 
1890  is  shown  to  be  44-59,  very  close  to  the  increase 
from  1870  to  1880,  which  was  44*95.  The  per- 
centage of  increase  of  mules  for  the  same  period  is 
26-66  and  61 -08.  It  will  thus  be  seen  that,  taking 
the  whole  country  into  consideration,  the  mule  is  not 
keeping  pace  with  the  horse  as  a farm  animal,  but 
the  mule  is  growing  in  favour  and  use  in  several  of 
the  southern  States  faster  than  the  horse.  One 
reason  for  the  change  in  the  eastern,  northern,  cen- 
tral, and  western  States  is  said  to  be  the  falling  off 
in  the  profits  of  agriculture  during  the  past  decade. 
The  breeding  of  mules,  however,  is  an  industry  of 
considerable  importance  in  Missouri,  Kentucky, 
Tennessee,  and  Texas,  and  is  largely  developing  in 
Kansas,  California,  Illinois,  Arkansas,  Mississippi, 
Alabama,  and  North  Carolina.  Under  the  diversified 
system  of  agriculture  rapidly  spreading  in  the  south, 
the  breeding  of  horses  and  mules  is  growing  in 
favour.  For  the  first  time  in  a United  States  census 


an  enumeration  of  asses,  independent  of  mules,  has 
been  made,  known  as  “ jackstock,”  jacks  and  jennets, 
and  “burros.”  There  are  several  millions  of  dollars 
invested  in  importing,  breeding,  and  raising  this  class 
of  animals.  The  “ burro  ” is  said  to  have  advan- 
tages over  both  horse  and  mule,  and  their  numbers 
amount  to  many  thousands,  principally  in  New 
Mexico,  California,  and  Colorado.  Census  figures 
show  that  on  the  ranges  of  New  Mexico,  in  1890, 
there  were  13,074  of  these  burros  employed  as  pack 
animals. 


RUSSIAN  AGRICULTURAL  INDUSTRIES. 

The  Journal  de  la  Chambre  de  Commerce  de  Con - 
stantinople  says  that  there  appears  to  be  a strong 
feeling  at  Odessa  in  favour  of  promoting  the  de- 
velopment of  Russian  agricultural  industries,  and  the 
Minister  of  the  Interior  has,  for  some  time  past,  had 
under  his  consideration  schemes  for  an  improvement 
in  sheep  rearing  in  the  south  of  Russia,  and  for  in- 
creasing the  profits  derived  from  this  particular 
branch  of  rural  economy.  One  of  the  steps  taken  to 
this  end,  is  the  introduction  of  new  processes  in 
cheese  making  with  sheep’s  milk.  A commence- 
ment has  been  made  in  Bessarabia,  where  there  are 
numerous  flocks  of  sheep,  and  where  considerable 
quantities  of  cheese  are  made,  but  up  to  the  present 
the  results  have  not  been  particularly  satisfactory. 
This  province  possesses  2,000,000  of  sheep,  of  which 
only  180,000  are  the  fine  wool  species.  The  ordinary 
sheep  supply  the  milk  with  which  two  descriptions 
of  cheese  are  made.  One,  the  kachkaval , is  a cheese 
of  a greenish  colour  and  of  an  inferior  quality, 
moulded  in  the  form  of  flat  and  round  cakes,  about 
two  or  three  centimeters  thick,  and  with  a diameter 
of  from  thirty  to  fifty  centimeters.  The  other 
description  is  a rich  white  cheese,  known  as  brinza , 
which  forms  one  of  the  principal  articles  of  con- 
sumption for  the  peasants.  Brinza  and  hachkaval 
are  exported  in  considerable  quantities  to  Turkey 
and  Roumania.  In  1888  the  exports  of  these 
cheeses  amounted  to  2,297  pouds  (poud  is  equivalent 
to  36  lbs.  avoirdupois),  valued  at  89,507  roubles  ; 
and,  in  1889,  to  41,548  pouds,  with  a value  of  209,745 
roubles.  Notwithstanding  these  large  exports,  the 
Bessarabian  cheese  leaves  much  to  be  desired  from 
point  of  view  of  quality,  and  barely  fetches  four 
roubles  a poud,  while  a similar  description  made  in 
Italy,  and  known  as  necarino,  is  sold  for  from  seven 
to  ten  roubles  a poud.  Necarino  has  been  made  in 
Russia,  and  technologists  who  have  studied  its 
manufacture,  have  been  appointed  by  the  Govern- 
ment to  instruct  farmers  in  Bessarabia  in  the  various 
processes  of  its  manufacture.  The  rearing  of  fowls 
and  the  production  of  eggs  have  received  a consider- 
able impetus  in  Russia,  owing  to  the  efforts  of  the 
society  which  has  been  for  some  time  established 
with  this  object.  At  the  present  time,  about  722 
million  eggs  are  annually  exported  from  Russia,  and 
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a company  has  recently  been  formed,  which  is  con- 
structing a vast  establishment  containing  twenty 
automatic  incubators,  each  capable  of  hatching  7,500 
eggs  at  a time.  The  Minister  of  Imperial  Domains 
has  it  in  contemplation,  it  is  said,  to  open  several 
schools  for  the  purpose  of  imparting  instruction  in 
viticulture,  and  thus  to  give  a stimulus  to  the  de- 
velopment of  this  important  branch  of  agricultural 
industry.  Finally,  with  a view  to  encourage  and 
facilitate  sericulture  in  Southern  Russia,  the  same 
official  has  caused  vast  plantations  of  mulberry  trees 
to  be  planted,  so  that  persons  engaged  in  this 
industry  may  receive,  gratuitously,  young  mulberry 
shrubs,  to  a number  not  exceeding  50,000  in  the 
aggregate,  each  year. 


LIMESTONE  INDUSTRY  IN  THE 
UNITED  STATES. 

The  United  States  Census  Bureau  has  recently 
issued  a bulletin  showing  the  extent  and  value  of  the 
limestone  industry  in  that  country.  It  shows  that 
ordinary  limestone,  to  the  value  of  19,095,000 
dollars,  was  produced  during  the  census  year  from 
J,954  quarries,  by  a force  of  30,644  men,  who  received 
in  wages  a sum  amounting  to  10,122,000  dollars. 
The  total  expenses  in  producing  the  limestone 
amounted  to  15,093,000  dollars,  giving  a profit  to 
the  producers  of  4,000,000  dollars.  The  capital 
invested  amounted  to  27,022,000  dollars,  of  which 

14.771.000  dollars  are  invested  in  land.  The  various 
purposes  for  which  limestone  is  used,  and  the  extent 
to  which  it  is  employed  in  the  various  industries,  are 
shown  in  the  following  figures  : — Building  purposes, 
5,405,671  dollars;  converted  into  lime,  8,217,015 
dollars;  stone,  for  burning  into  lime,  184,000 
dollars;  flux,  for  furnaces,  1,569,300  dollars ; street- 
w’ork,  2,383,000  dollars  ; bridge,  dam,  and  railroad 
work,  1,290,000  dollars;  and  miscellanous  uses, 

46.000  dollars.  In  stating  the  amount  of  lime,  the 
figures  are  limited  to  that  manufactured  by  producers 
of  limestone,  and  do  not  include  lime  produced  by 
lime  burners,  who  purchase  stone  from  quarrymen, 
and  burn  it  into  lime.  Limestone  is  produced  in  39 
States  and  two  territories ; but  nearly  two-thirds  of 
the  value  of  the  product  is  confined  to  seven  States. 
These  seven  States  are  Pennsylvania,  Illinois,  Indiana, 
Missouri,  New  York,  Maine,  and  Ohio,  and  the 
value  of  the  product  in  each  is  in  the  order  of  the 
States  named.  Pennsylvania  heads  the  list,  with  373 
quarries,  and  a production  valued  at  2,655,000 
dollars.  Illinois  comes  next,  with  104  quarries,  and 
a product  valued  at  2,191,000  dollars;  Indiana,  172 
quarries,  value  of  product,  1,889,000  dollars ; Missouri, 
123  quarries,  value  of  product  1,860,000  dollars; 
New  York,  157  quarries,  value  of  product,  1,708,000 
dollars;  Maine,  60  quarries,  with  a value  of  1,523,000 
dollars  ; and  Ohio,  with  221  quarries,  and  a product 
valued  at  1,515,000  dollars.  These  are  the  only 
States  in  which  the  value  of  the  product  reaches 


1,000,000  dollars  annually.  In  Wisconsin  the  value 
is  813,963  dollars;  Minnesota,  613,000  dollars; 
Iowa,  531,000  dollars;  California,  517,000  dollars; 
Kansas,  478,822  dollars;  Alabama,  324,814  dollars  ; 
and  Kentucky,  303,314  dollars.  Maine  heads  the 
list  in  the  value  of  lime  produced ; yet  Pennsylvania 
produces  more  than  twice  the  quantity  produced  in 
Maine.  The  Maine  product  comes  entirely  from 
Knox  county,  where  large  quarries  of  very  pure 
limestone  are  worked  exclusively  for  conversion  into 
lime.  Pennsylvania  produces  4,043,679  barrels  of 
lime,  while  the  production  of  Maine  is  1,903,639 
barrels.  The  value  of  the  Maine  output  is  1,523,499 
dollars,  while  that  of  Pennsylvania  is  only  1,195,955 
dollars.  This  great  difference  in  the  relative  value  of 
the  product  of  these  two  States  is  accounted  for  by 
the  fact  that  a large  proportion  of  the  lime  produced 
in  Pennsylvania  is  used  for  agricultural  purposes, 
which  require  only  inferior  descriptions ; whereas  the 
lime  from  Maine  is  almost  entirely  used  for  building 
purposes  in  many  of  the  principal  cities  on  the 
Atlantic  coast. 


THE  FORESTS  OF  ZULULAND. 

The  Acting  Resident  Commissioner  of  Zululand 
says  that  the  forests  in  Zululand  may  be  divided 
with  reference  to  their  nature  and  distribution,  into 
high  timber,  forest,  thorn  bush,  and  coast  forests 
The  high  timber  forests  are  situated  on  the 
Nkandhla  and  Qudeni  ranges  of  mountains,  in  the 
Nkandhla  district ; on  the  Entumeni  and  Eshowe 
hills  and  the  Ungoye  mountains,  in  the  Eshowe  dis- 
trict ; on  the  slopes  of  the  Ceza,  and  on  the  Useme, 
Empembeni,  Makowe,  and  other  hills  in  the 
Ndwandwe  district;  and  on  the  Ubombo  mountains 
in  the  district  of  that  name.  The  thorn  bush  is  to 
be  found,  to  a greater  or  less  extent,  in  all  the  river 
valleys  of  Zululand,  the  timber  increasing  in  size  and 
the  bush  in  density  in  the  lowest  parts  of  the  rivers, 
especially  those  of  the  Umkusi  and  White  and  Black 
Umfolosi.  The  coast  forests  are  of  no  great  extent, 
with  the  exception  of  the  Dukuduku  ; they  grow  in 
small  batches  along  the  streams  and  rivers  near  the 
coast,  and  especially  at  their  mouths,  and  also  cover 
the  low  sand  hills  which  border  the  coast  of  Zulu- 
land. Taking  first  the  high  timber  forests,  the 
Qudeni  forests  clothe  the  slopes  and  spurs  of  the 
Qudeni  mountain,  a magnificent  range  rising  to  an 
altitude  of  from  4,500  to  5,000  feet,  and  situated 
between  the  Tugela  and  Insuzi  rivers.  The  forests 
are  of  great  extent,  and  they  clothe  the  southern 
eastern,  and  northern  slopes  of  the  mountain.  The 
different  portions  of  the  forest  are  distinguished  by 
names  which,  commencing  on  the  south  side  of  the 
mountain,  run  in  the  following  order : — Hlalikulu, 
Ingongome,  Butshisa,  Inkonyene,  Ikombe,  Undun- 
duzeli,  and  Ensingabantu.  These  forests  are  the 
finest  in  Zululand,  and  are  composed  of  valuable 


*34 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[, September  j8,  1891. 


timber,  of  the  same  ijature  and  variety  as  that  of 
the  high  timber  forests  of  Natal.  Yellow-wood, 
both  ouieniqua  and  upright,  abounds,  and  there  is 
also  every  description  of  hard  wood,  but,  from  want 
of  adequate  protection,  these  forests  have,  in  many 
parts,  been  ruthlessly  destroyed.  The  Nkandhla 
forests  are  in  the  district  of  Nkandhla,  which  com- 
prises the  long  range  of  mountainous  country  which 
forms  the  watershed  between  the  Umhlatuze  and 
Insuzi  rivers  ; the  highest  range,  which  attains  an 
altitude  of  at  least  4,500  feet,  is  called  Nomance. 
The  Nkandhla  forests  are  of  great  extent,  and  are 
situated  chiefly  on  the  southern  slopes  of  the 
Nkandhla  range,  one  belt  of  forests,  called  the 
Dukuza,  being  several  miles  in  length,  and  taking 
two  hours  to  traverse  on  horseback.  These  forests 
are  said  to  be  even  finer  than  those  of  Qudeni,  but 
they  do  not,  it  is  stated,  possess  so  much  yellow 
wood,  and  the  timber  is  not  so  fine.  The  Entumeni 
forests  are  situated  on  the  high  lands,  which  rise  to 
an  altitude  of  2,800  feet  between  the  Mhlatuzi  and 
Malikulu  rivers.  The  timber  in  these  forests  is 
inferior  to  that  of  the  Qudeni  and  Nkandhla.  The 
Eshowe  forests  are  not  very  extensive ; they  grow  in 
patches  on  sheltered  kloofs  and  hollows,  and  along 
watercourses  and  streams  filling  up  the  valleys. 
They  are  most  abundant  on  the  eastern  and  southern 
slopes  of  the  Eshowe  range.  They  furnish  no  hard 
woods  of  any  value ; the  timber  consists  principally 
of  the  white  iron  wood  (Umzani),  which  is  of  little 
use,  the  Kaffir  plum  (Umgwenya),  which  is  good  for 
furniture,  and  the  Madubi,  which  is  used  by  Kaffirs 
for  making  spoons  and  dishes.  Some  of  the  woods 
are  at  an  elevation  of  2,000  feet,  and  others  grow  at 
a few  hundred  feet  above  sea-level.  Next  to  the 
Qudeni  and  Nkandhla,  the  Ingoye  forest  is  the 
finest  in  Zululand,  and  is  situated  along  and  on  the 
southern  slopes  of  the  Ingoye  range,  which  forms 
the  watershed  between  the  Mhlatuzana  and  Mlalazi 
rivers;  it  grows  at  an  altitude  of  from  1,000  to  1,500 
feet,  and  is  of  great  length,  extending  from  ten  to 
twelve  miles.  It  is  a virgin  forest,  in  the  sense  that 
it  has  never  been  cut  into  by  sawyers,  but  the  work 
of  denudation  by  the  natives  is  very  apparent.  This 
forest  is  very  rich  in  timber,  one  description 
furnishing  blocks  4 feet  in  diameter  and  20  feet  in 
length.  Bastard,  or  outeniqua  yellow  wood  is 
plentiful,  but  very  little  of  the  real  or  upright 
kind,  and  milk  wood,  white  pear,  and  sneeze 
wood  are  to  be  found.  It  is  stated  that  the  timber 
in  the  forest  is  best  for  furniture,  but  that  durable 
hard  woods  are  not  so  good  as  in  the  Qudeni  and 
Nkandhla  forests.  The  Ubombo  forests  grow  in 
small  patches  on  that  part  of  the  Ubombo  range 
within  Zululand  ; the  largest  covers  about  ten  acres. 
The  timber  mostly  consists  of  hard  wood,  but  is  not 
of  large  size.  A series  of  small  high  timber  forests 
extend  in  a northerly  direction  from  the  Useme  hills 
at  the  source  of  the  Hluhluwe  river  to  the  Makowe 
hills.  With  the  exception  of  the  Gome  and  Ezibayeni 
forests,  they  are  called  after  the  names  of  the  hills  on 


which  they  are  situated.  Very  little  is  known  of 
these  forests  by  Europeans,  but  they  appear  to  con- 
tain the  trees  common  to  high  timber  forests,  and  to 
grow  for  the  most  part  in  small  patches  in  kloofs  and 
on  steep  declivities.  The  Ceza  forest  is  situated  on 
the  eastern  slope  of  the  Ceza  hill,  between  the 
Isekwebezi  and  Black  Umfolosi  rivers,  and  on  the 
borders  of  the  Transvaal,  and  is  a continuation  of  the 
Ngome  forest.  It  extends  for  about  a mile  and  a 
half,  with  a breadth  of  200  to  300  yards.  The  thorn 
bush  covers  large  areas,  and  grows  fine  trees  in  the 
lower  parts  of  Zululand  ; the  timber  is  of  but  little 
value  except  for  fencing  purposes  and  fuel.  The 
coast  forests  contain  some  descriptions  of  hard  wood, 
but  the  trees  are  all  of  a dwarfed,  stunted,  and 
twisted  description,  and  of  very  little  use  for 
building  purposes  or  waggon  making,  except  for 
small  parts  such  as  naves,  though  serviceable  for 
furniture.  The  Acting  Commissioner  concludes  his 
report  by  suggesting  certain  measures  for  the  better 
preservation  of  the  forests  of  Zululand. 


General  Notes. 

+ 

European  Flax  Trade. — Russia  produces  more 
flax  than  any  other  European  country  (about  900 
million  lbs.  weight  in  1889).  The  export  of  flax  seed 
from  Russia  is  between  12  and  14  million  bushels. 
Austria-Hungary  (104J  million  lbs.)  comes  next  to 
Russia,  followed  by  Germany  (97J  millions),  France 
(79!  millions),  Ireland  (47  millions),  Belgium  (431- 
millions),  and  Italy  (43 \ millions). 

Canadian  Eggs. — The  trade  in  Canadian  eggs, 
which  are  said  to  be  superior  to  the  best  Irish 
eggs,  has  largely  increased  of  late.  They  weigh 
from  15  to  1 7 lbs.  per  120,  while  the  best  Continental 
eggs  weigh  from  13  to  15  lbs.  only.  The  packing 
is  stated  to  be  superior  to  that  of  any  Continental 
shipments,  and  the  trade  is  supposed  to  be  placed 
upon  a permanent  footing.  The  Canadian  Gazette 
reports  that  in  10  days  3,000,000  Canadian  eggs 
were  landed  at  Liverpool  alone. 

Exhibition  of  Fine  Art  Prizes. — Th & Builder 
notices  a scheme  for  an  exhibition  at  the  Ecole  des 
Beaux  Arts,  Paris,  to  consist  entirely  of  the  works 
of  winners  of  the  Prix  du  Salon  and  of  the  Bourses 
de  Voyage,  since  the  origin  of  these  prizes;  and 
remarks  that  considering  what  brilliant  and  cele- 
brated men  have  won  these  prizes  since  1874,  such 
an  exhibition  ought  to  be  very  interesting,  but  it 
seems  extremely  difficult  to  realise,  as  most  of  the 
works  are  in  the  departmental  museums  or  in  the 
Luxembourg,  whence  there  will  be  difficulty  in  ex- 
tracting them,  and  other  executed  works  are  in  the 
public  gardens,  and  it  would  be  a great  expense  to 
remove  them  temporarily. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Sectetary,  John-street,  Adelphi,  London,  IV. C. 


NOTICES. 

♦ 

PRIZES  FOR  DESIGNS  FOR 
FURNITURE. 

The  Council  of  the  Society  of  Arts  hold  a 
sum  of  ^400,  the  balance  of  the  subscriptions 
to  the  Owen  Jones  Memorial  Fund,  presented 
to  them  by  the  Memorial  Committee,  on  con- 
dition of  their  spending  the  interest  thereof  in 
prizes  to  “ Students  of  the  Schools  of  Art,  who 
in  annual  competition  produce  the  best  de- 
signs for  Household  Furniture,  Carpets,  Wall- 
papers and  Hangings,  Damasks,  Chintzes, 
&c.,  regulated  by  the  principles  laid  down  by 
Owen  Jones.” 

The  prizes  will  be  awarded  on  the  results  of 
the  Annual  Competition  of  the  Science  and  Art 
Department.  Competing  designs  must  be 
marked  “In  competition  for  the  Owen  Jones 
Prizes.” 

No  candidate  who  has  gained  one  of  the 
above  prizes  can  again  take  part  in  the  com- 
petition. 

The  next  award  will  be  made  in  1892,  when 
six  prizes  are  offered  for  competition,  each 
prize  to  consist  of  a bound  copy  of  Owen 
Jones’  “ Principles  of  Design,”  and  the 
Society’s  Bronze  Medal. 


Chicago  Exhibition,  1893. 
+ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  October,  but,  in  the  meantime,  in- 
tending exhibitors  can  apply  to  the  Secretary 


of  the  Society  of  Arts,  and  their  names  will  be 
noted  at  once,  with  a view  to  their  receiving 
early  copies  of  the  prospectus  when  ready. 

A few  copies  of  the  Regulations  for  Foreign 
Exhibitors,  and  Rules  for  the  Department  of 
Fine  Arts,  which  were  printed  in  the  last  two 
numbers  of  the  Journal,  have  been  received, 
and  copies  may  be  obtained  on  application  to 
the  Secretary,  John-street,  Adelphi. 


THE  MINERAL  RESOURCES  OF  NEW 
SOUTH  WALES. 

By  C.  S.  Wilkinson,  F.G.S.,  F.L.S. 

The  leading  industrial  position  which  Eng- 
land occupies  amongst  the  nations  is,  we  all 
know,  to  a great  degree  attributable  to  the  de- 
velopment of  her  mineral  resources.  In  this 
fact  we  have  assurance  of  the  high  national 
destiny  which  awaits  Australia  in  the  not 
distant  future ; for  not  only  does  Australia 
possess,  to  an  equal  extent,  the  greatest  of 
England’s  mineral  basis  of  industry,  coal,  but 
our  island  continent  has,  in  addition,  in- 
exhaustible stores  of  the  noble  metals,  gold  and 
silver,  which  are  of  such  national  importance. 
Of  the  world’s  total  production  of  gold  since 
the  year  1851,  Australia  has  contributed 
about  one-third,  amounting  in  value  to  over 
^336,000,000,  and  the  value  of  the  silver 
now  annually  raised  amounts  to  about 
^1,715,000.  While  the  production  of  these 
alone  points  to  Australia  as  one  of  the  chief 
regions  for  the  world’s  supply  of  the  metals 
which  form  the  legal  money  currency  of  the 
principal  nations,  the  industrial  national  pros- 
perity of  Australia  is  foreshadowed  in  her 
possession  of  undeveloped  deposits  of  almost 
all  the  known  minerals  of  commercial  value. 
By  far  the  greater  number  of  these  occur  in 
New  South  Wales,  and  it  is  remarkable  also 
that,  within  the  boundaries  of  this  colony, 
nearly  all  the  characteristic  physical  features 
of  the  Australian  continent  are  found  repre- 
sented. It  embraces  the  highest  mountains, 
the  largest  rivers,  the  most  extensive  plains, 
and  some  of  the  finest  forests  ; and  its  climate 
varying  from  sub-tropical  to  Alpine,  with  an 
average  rainfall  of  from  59  inches  on  the  coast 
to  ten  inches  in  the  western  interior,  is  adapted 
for  the  pursuit  of  almost  every  branch  of  the 
pastoral  and  agricultural  industries. 

Until  lately  the  Colony  of  Victoria,  which 
has  yielded  ^225, 128,056  of  gold,  has  ranked 
first  among  the  Australian  colonies  in  regard 
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to  annual  mineral  productions  : but  now  New 
South  Wales  occupies  the  premier  position,  as 
is  shown  by  the  following  returns  for  the  year 
1889 


New  South  Wales  £4,761,046 

Queensland  2,743,267 

Victoria 2,472,962 

New  Zealand  1,493,167 

Tasmania 458,471 

South  Australia  426,210 

West  Australia  63,575 


Australasia  total. . . .£12,418,698 

The  total  value  of  minerals  raised  in  Austra- 
lasia, to  the  end  of  1889,  is  estimated  at  about 
£421,398,311. 

At  the  end  of  1890,  the  total  value  of  the 
minerals  raised  in  New  South  Wales  amounted 
to  £86,685,704.  Previous  to  1851,  the  year  of 
the  gold  discovery,  the  value  of  the  annual 
production  only  reached  £720,406 ; but, 
during  the  next  10  years,  ending  1861,  this 
was  increased  to  £14,997,043  ; in  1871,  to 
£31>635>6i7;  in  1881,  to  £55,°77,507  ; and, 
in  1890,  to  a total  of  £86,685,704,  the  value 
of  the  yield  during  the  year  1890  being 
£5-241, 514- 

In  reviewing  the  above,  we  must  endorse  the 
words  of  Mr.  Harrie  Wood,  the  Under  Secre- 
tary for  Mines,  that  “such  returns  cannot 
fail  to  show  the  increasing  and  national 
importance  of  the  mining  interests  of  New 
South  Wales.” 

Practically,  this  rapid  development  has 
taken  place  since  the  discovery  of  gold  ; for 
during  the  40  years  of  this  period,  the  value  of 
the  average  annual  production  has  amounted 
to  £2,167,142;  while,  during  the  19  years 
previous  to  1851 — when  coal  alone  was  raised 
— it  was  only  £37,695  ; and  it  is  interesting  to 
note  that  each  of  the  four  successive  decades, 
from  the  year  1851,  have  been  marked  by  the 
commencement  of  the  development  of  our 
principal  metallic  mines  : the  first  of  gold,  the 
second  of  copper,  the  third  of  tin,  and  the 
fourth  of  silver. 

During  the  whole  of  this  period,  with  but 
few  intervening  depressions,  the  yearly  output 
of  coal  has  been  constantly  increasing.  The 
other  minerals  of  commercial  value  are  anti- 
mony, iron,  manganese,  chromite,  cobalt, 
bismuth,  zinc,  tungsten,  platinum,  asbestos, 
diamonds  and  other  gem-stones  ; alum-stone, 
building-stones,  marble,  serpentine,  brick  and 
pottery-clays,  kaolin,  ochres,  tripolite,  roofing- 
slates,  and  flagging. 


I will  first  refer  to  coal,  as  it  is  our  mineral 
of  greatest  industrial  importance. 

Coal. 

Coal  was  discovered  in  New  South  Wales  in 
the  year  1796,  but  the  value  of  the  quantity 
raised  up  to  the  year  1832  was  only  £4,194. 
The  value  of  the  total  production  to  the  end  of 
1890  is  £24,066,244,  the  yield  for  1890  being 
3,060,876  tons,  valued  at  £1,279,088.  The 
coal  measures  are  of  the  Carbonifero-Permean 
age,  and  occupy  an  area  of  over  23,000  square 
miles.  There  are  three  principal  series  which 
contain  workable  seams  of  coal ; they  have 
been  grouped  as  the  lower,  middle,  and  upper 
coal  measures.  The  lefiidodendron  beds, 
which  are  the  equivalent  of  the  English  coal 
measures,  occur  below  these,  but  there  are  no 
workable  seams  in  them.  The  lower  coal 
measures  contain  the  Greta  and  West  Mait- 
land seams,  and  consist  of  plant-beds  with 
massive  conglomerates,  both  above  and  below 
them,  full  of  marine  fauna,  ftroducta, 
sftirifer,  &c.,  of  Carboniferous  age.  Next  in 
order  come  the  middle  coal  measures,  consisting 
of  fresh-water  plant  beds,  embracing  the  East 
Maitland  coal  seams  ; and  above  them  are  the 
upper  coal  measures,  also  plant  beds,  contain- 
ing the  Newcastle  seams.  The  three  series  are 
well  developed  in  the  Hunter  River  coalfield, 
and  glossofiter  is \s  one  of  the  characteristic  fossil 
plants  in  each  of  them.  The  seams  of  coal 
vary  from  3 feet  to  over  30  feet  thick,  contain- 
ing an  aggregate  thickness  of  130  feet  of  coal. 
These  include  the  seams  of  coal  which  are 
worked  in  the  Newcastle,  Maitland,  Greta, 
Singleton,  Curlewis,  Katoomba,  Lithgow, 
Capertree,  Mittagong,  Bundanoon,  and  Illa- 
warra  or  southern  coalfields.  But  beyond 
these,  in  the  Talbragar  district  to  the  north- 
west, the  Clarence  district  to  the  north,  and 
the  Clyde  river,  or  Jervis  bay,  to  the  south  of 
Sydney,  occur  other  seams  of  good  coal,  not 
as  yet  worked,  of  an  aggregate  thickness  of  at 
least  50  feet  of  coal. 

Those  in  the  Talbagarar  and  Clarence  dis- 
trict are  believed  to  be  of  Triassic  age.  The 
thickest  seam  as  yet  proved  is  the  upper  seam 
in  the  lower  coal  measures  near,West  Maitland. 
In  one  place  it  is  32  feet  thick,  with  only  a few 
bands,  and  contains  the  remarkable  thickness 
of  29  feet  of  coal.  This  splendid  seam,  with 
two  others  below  it,  together  contain  41  feet 
of  workable  coal,  but  they  vary  in  thickness. 
Mr.  T.  W.  E.  David,  B.A.,  F.G.S.,  Geological 
Surveyor,  through  whose  survey  they  were  dis- 
covered, assumes,  for  safe  calculation,  only 
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15  feet  as  the  average  thickness,  and  estimates 
that  throughout  an  area  of  20,000  acres  occu- 
pied by  the  coal  companies,  the  marketable 
coal  available  is  worth  over  ^132,000,000 
sterling.  This  area  is  only  a portion  of  one 
of  our  extensive  coal-fields.  The  nearest 
colliery  to  Sydney  is  that  of  the  Metropolitan 
Coal  Company,  28  miles  by  rail  south  from 
Sydney,  and  is  working  a seam  12  feet  thick. 
Near  the  Illawarra  railway,  in  the  Jamberoo 
district,  there  is  a coal  seam,  which  attains  a 
thickness  of  over  20  feet,  as  yet  unworked. 
Some  anthracite  coal  is  also  found  in  this 
locality  near  trap-dykes. 

The  coal  of  the  Hunter  River  and  Curlewis 
fields  is  chiefly  of  a bright  bituminous 
character,  yielding  up  to  40  per  cent,  of 
volatile  hydrocarbons,  and  therefore  suitable 
for  gas,  household,  and  steam  purposes ; 
while  that  of  the  western,  south  - western, 
and  southern  coalfields  is  less  bituminous,  but 
highly  esteemed  as  a steam  coal.  The  upper 
seam  in  the  Hunter  River  series,  which  is 
worked  in  the  Northumberland  colliery,  is  also 
of  this  nature.  Excellent  coke  is  produced 
from  them.  The  seams  worked  crop  out  at 
the  surface,  or  within  a workable  depth,  in 
numerous  localities — some  near  the  principal 
shipping  ports,  others  in  the  inland  districts, 
and  many  are  favourably  situated  for  manu- 
facturing industries ; the  metropolis,  Sydney, 
being  especially  so,  having  the  principal  coal- 
fields surrounding  it  on  the  north,  west,  and 
south,  while  it  occupies  almost  the  centre  of  a 
great  coal  basin,  beneath  the  surface  of  which, 
at  depths  of  2,231  feet  at  the  Sutherland  and 
2,600  feet  at  Liverpool,  as  proved  by  diamond 
drill  borings,  the  seams  have  been  found  to 
extend.  A bore,  now  2,100  feet  deep,  is  being 
put  down  at  Cremorne,  on  the  north  shore  of 
Sydney  harbour. 

Besides  the  seams  already  named,  there  are 
other  thick  seams  of  good  coal  containing  too 
many  bands  for  them  to  be  worked  in  the 
ordinary  way  ; but  if  treated  by  coal-washing 
appliances,  such  as  the  “ Luhveg  ” coal- 
washer,  they  could  be  properly  worked,  and 
would  prove  a great  boon,  especially  to  the 
inland  towns,  railways,  and  smelting  works. 
The  use  of  small  coal  for  the  manufacture  of 
briquettes  will  also  economise  the  coal  supply. 
But  the  sources  of  supply  are  practically  in- 
exhaustible, as  the  seams  of  coal  extend 
under  such  large  areas. 

It  has  been  estimated  that  the  New  South 
Wales  coal  seams,  which  are  over  feet 
thick,  and  within  a depth  of  4,000  feet,  con- 


tain, after  allowing  one-fifth  of  their  total 
contents  for  loss  and  waste  in  working,  &c., 
78,198,200,000  tons  of  coal — a quantity  about 
equal  to  that  which  the  coalfields  of  Great 
Britain  are  said  to  contain. 

The  present  important  and  increasing  inter- 
colonial and  international  relationship  of  New 
South  Wales,  in  regard  to  the  coal  trade,  is 
evident  from  the  fact  that  35*8  per  cent,  of 
the  total  annual  production  is  exported  to  the 
Australian  colonies  (Victoria  alone  taking 
22' 2 per  cent.)  and  29*4  per  cent,  to  foreign 
parts,  San  Francisco,  &c.  ; while  the  remain- 
ing 347  Per  cent,  supplies  the  home  con- 
sumption. The  demand  for  America  is  chiefly 
for  the  gas  coal  from  the  Hunter  River  coal- 
field, especially  for  that  of  the  “Greta”  seams 
in  the  lower  coal  measures,  which  yields  to 
40  per  cent,  of  volatile  hydrocarbons.  The 
large  ocean-going  steamers  generally  use  the 
less  bituminous  steam  coals  of  the  Illawarra 
coal  seams. 

Kerosene  Shale. 

The  middle  and  lower  coal  measures  contain, 
in  addition  to  ordinary  coal,  seams  of  petroleum 
oil  cannel  coal,  which  vary  in  thickness  up  to 
5 feet.  This  remarkable  coal,  usually  called 
“kerosene  shale,”  is  the  richest  of  the  kind 
yet  found  in  the  world;  and  it  is  interesting  to 
knowthatthe  Hon. Sir  Saul  Samuel,  K.C.M.G., 
C.B.,  the  Agent-General  for  New  South  Wales, 
was  the  first  to  work  it  in  the  colony.  It 
yields,  on  analysis,  as  much  as  84  per  cent,  of 
volatile  hydrocarbons,  and  produces  150  gal- 
lons of  crude  oil  per  ton,  or  18,000  cubic  feet 
of  gas  with  an  illuminating  power  equal  to 
40  candles.  It  has  been  principally  worked 
for  the  manufacture  of  kerosene  oil,  and  for 
mixing  with  coal,  for  increasing  the  illuminat- 
ing power  of  the  gas  made  therefrom,  at 
Hartley,  Joadja  Creek,  and  America  Creek ; it 
occurs  also  at  Katoomba,  Megalong,  Bath- 
gate, Capertee,  Colley  Creek,  and  in  several 
other  localities.  The  best  shale  realises  about 
£$  per  ton.  The  value  of  the  shale  raised  in 
1890  was  ^104,103. 

Coal  mining  may  be  considered  one  of  the 
most  reliable  of  the  mining  industries  of  New 
South  Wales  for  the  investment  of  capital,  in 
view  of  the  inexhaustible  sources  of  supply, 
and  the  rapid  industrial  progress  of  the 
colonies.  The  output  of  the  coal  has  been 
more  than  doubled  within  the  past  nine  years, 
and  its  average  selling  price  is  about  103.  8£d. 
per  ton. 
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Gold. 

Gold  mining,  as  is  well  known,  has  played  a 
most  important  part  in  the  history  of  Austral- 
asia. The  first  recorded  discovery  of  gold 
dates  back  to  the  year  1823  ; but  the  actual 
mining  for  gold  commenced  in  1851,  and  the 
production  to  the  end  of  1890  amounts  in  value 
to  upwards  of  ^336,000,000  sterling,  which 
includes  ^38,000,000  in  New  South  Wales, 
^227, 000,000  in  Victoria,  ^26,000,000  in 
Queensland,  and  over  ^46,000,000  in  New 
Zealand.  The  yield  during  the  year  1889, 
from  all  the  colonies  was  ^6,474,198,  of  which 
New  South  Wales  contributed  ^434,070  ; and 
the  yield  for  1890  was  ^460,284. 

Gold  was  first  obtained  from  the  alluvial 
drifts,  and  it  was  traced  up  to  the  reefs,  from 
the  degradation  of  which  the  greater  portion 
of  it  was  derived,  while  some  has  been  pre- 
cipitated from  an  aqueous  solution  permeating 
the  rocks  and  drifts,  and  some  also  has  been 
derived  from  the  disintegration  of  auriferous 
basalt  and  other  rocks.  The  auriferous  reefs 
occur  traversing  silurian,  devonian,  and  car- 
boniferous strata,  and  in  granite,  porphyry, 
diorite,  serpentine,  &c.  The  drift  deposits 
resulting  from  the  denudation  of  these  rocks 
are  found  in  the  Carboniferan,  Permian,  Cre- 
taceous, Eocene,  Miocene,  Pleistocene,  and  re- 
cent formations.  In  quartz  reefs  and  metallifer- 
ous lodes  gold  is  generally  found  associated 
with  sulphides  of  iron,  copper,  lead,  silver,  zinc, 
bismuth,  arsenic,  &c.,  and  in  ores  resulting 
from  the  oxidation  of  these  metals.  It  is  also 
more  or  less  alloyed  with  silver,  osmo-iridium, 
and  tellurium.  The  various  modes  of  occur- 
ence of  gold  afford  a wide  subject  of  great 
interest. 

The  yield  of  gold  from  alluvial  deposits  is 
decreasing  ; but  there  are  considerable  areas 
of  country  as  yet  unprospected,  and,  doubt- 
less, the  “deep  leads,”  not  yet  worked  out, 
will  themselves  afford  profitable  employment 
to  miners  for  many  years  to  come,  such  as  in 
the  Gulgong  goldfield,  from  which,  during  the 
first  seven  years  of  its  prosperity,  16  tons  of 
gold  were  obtained.  A permanent  and  in- 
creasing supply  is  anticipated  from  the 
numerous  unworked  gold  - bearing  reefs,  in 
addition  to  those  which  are  now  being  mined. 

Hitherto  there  have  been  many  failures  in 
reef-mining,  some,  if  not  the  majority,  of  which 
have  resulted  from  preventible  causes,  such  as 
mismanagement,  want  of  suitable  appliances, 
and  ignorance  of  the  modes  of  occurence  of 
the  gold  in  the  reef.  The  latter  are  very 


important  to  recognise  ; for,  in  most  instances, 
the  gold  occurs,  not  evenly  distributed  through- 
out the  reefs,  but  in  irregular  patches  or 
“shoots.”  There  are  also  reefs  containing 
sulphides  of  iron,  lead,  zinc,  &c.,  which 
require  special  appliances  for  their  treatment, 
first,  as  regards  concentration  of  the  sulphides, 
which  are  often  very  complex  ; and,  secondly, 
efficient  chemical  or  other  methods  of  treating 
them.  For  working  such  auriferous  ores,  New 
South  Wales  offers  a large  field  for  mining 
enterprise.  The  treatment  of  gold-bearing 
antimony  ores,  of  which  there  is  likely  to  be  a 
very  large  yield  in  the  New  England  and 
Macleay  districts,  is  deserving  of  special 
attention. 

Silver  and  Lead. 

Silver  mining  in  New  South  Wales  has 
recently  attained  great  prominence.  If  we 
take  the  value  of  the  silver  produced  in  1889, 
together  with  that  of  the  lead,  with  which  it  is 
chiefly  worked,  the  amount — ^2,762,554 — * 
exceeds  that  of  any  of  the  other  mineral 
products,  coal  ranking  next  in  value,  viz., 
£\, 279, 088,  or,  with  that  of  the  kerosene 
shale  added,  ^1,383,191.  The  silver  lodes 
traverse  Silurian  and  Devonian  strata  and  the 
igneous  rocks,  chiefly  granites,  which  intrude 
them.  The  most  important  lodes  yet  opened 
are  at  Broken-hill,  the  Pinnacles,  and  Thack- 
aringa,  in  the  Barrier  Ranges,  Mitchell,  and 
Sunny  Corner,  Captain’ s-flat,  Lewis-ponds, 
Cordillera,  and  Costigon.  The  ores  from 
several  of  these  yield  also  a fair  quantity  of 
gold . There  are  numerous  other  silver  lodes — 
in  the  Barrier  Ranges,  Castlereagh,  Denison 
Town,  Boorook,  Rivertree,  Woolombi,  and 
other  districts — which  command  attention. 
The  largest  yet  worked  is  the  Broken-hill 
lode,  traversing  Silurian  gneissoid  schists,  and 
consisting  of  gossan  and  maganese  oxide,  with 
carbonates  of  lead,  &c.,  &c.,  and  sulphides  of 
lead,  iron,  zinc,  copper,  and  silver ; also  some 
native  silver.  The  Broken-hill  Company’s 
Mine  on  this  lode  has  yielded,  since  May, 
1886,  to  30th  November,  1890,  20,811,710 
ounces  of  silver  from  516,228  tons  of  ore 
treated,  besides  83,413  tons  of  lead,  the  total 
gross  value  being  ^4,757,722.  In  the  Vege- 
table Creek  District  the  silver  lodes  contain 
Fahlerz  with  sulphides  of  lead  and  zinc.  At  the 
Sunny  Corner  Mine,  duringone  year,  24,547 tons 
of  ore  were  furnaced,  producing  634,016  ounces 
of  silver,  and  6,413  ounces  of  gold  ; the  ores  of 
this  locality  also  contain  copper  and  lead. 
Notwithstanding  the  large  and  increasing 
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yields  from  the  Broken-hill  Lode,  there  is  not 
likely  to  be  an  over  production  of  silver  from 
the  various  mines ; for  as  the  more  easily 
worked  oxidised  ores  in  the  upper  portions  of 
the  lodes  become  exhausted,  the  cost  of  treat- 
ment of  the  sulphide  ores  at  the  lower  levels 
must  increase,  but  with  improved  concentrat- 
ing and  reducing  appliances,  and  from  the 
fact  that  numerous  small  lodes  will  also  yield 
considerable  supplies  of  ore,  the  present  annual 
production  of  silver  is  likely  to  be  maintained 
for  some  years  to  come.  The  introduction  of 
efficient  processes  for  saving  the  lead,  zinc, 
copper,  &c.,  associated  with  the  silver,  should 
also  add  to  the  permanence  of  the  industry, 
and  there  are  considerable  tracts  of  country 
occupied  by  the  geological  formations  in 
which  other  silver-bearing  lodes  will  probably 
be  found.  The  silver  ores  consist  chiefly  of 
chloride,  chloro-bromide,  iodide,  and  sulphide 
of  silver,  with  occasionally  native  silver;  these 
are  usually  associated  with  carbonate  and 
sulphide  of  lead,  the  lead  occurring  in  such 
quantity  as  to  be  profitably  extracted  with  the 
silver  as  silver  lead  bullion.  For  instance, 
from  the  Broken-hill  Proprietary  Mine  516,228 
tons  of  silver  ore  smelted  yielded  83,413  tons  of 
lead.  From  the  Sunny-comer  Mine,  24,972 
tons  of  ore  yielded  201  tons  of  lead,  309  tons  of 
copper,  and  1,256  tons  of  matte,  containing 
319,324  ounces  of  silver,  and  2,300  of  gold, 
valued  at  ^74,209.  From  the  Cordillera  Mine, 
in  the  Tuena  district,  9,300  tons  of  ore  yielded 
227  tons  of  lead,  besides  220  tons  of  copper, 
82,800  ounces  of  silver,  and  404  ounces  of  gold, 
valued  at  ^37,343.  Then,  500  tons  from  the 
Lewis  Ponds  mine  yielded  at  the  rate  of  10 
per  cent,  of  lead,  and  30  ounces  of  silver  and 
5 dwts.  of  gold  per  ton.  Other  instances 
also  might  be  given,  for  which  I will  refer 
to  the  “ Annual  Reports  of  the  Department 
of  Mines,  Sydney.”  On  account  of  the  silver 
and  lead  being  worked  together,  I have 
referred  to  them  under  the  one  head,  and  it 
will  be  perceived  that  the  production  of  lead 
will  be  large. 

Tin. 

Tin  mining  is  also  one  of  the  important 
industries  of  New  South  Wales.  The  annual 
production  of  tin  is  nearly  equal  in  value  to 
that  of  gold,  the  yield  for  1890  being  392,841 
tons.  The  total  production  to  the  end  of  1890 
amounted  to  ^9,255,384.  Mining  for  tin  com- 
menced in  the  year  1871,  and  the  ore  obtained 
has  been  chiefly  stream-tin,  washed  from  the 
alluvial  drifts  and  beds  of  existing  streams, 


and  also  from  older  alluvial  deposits  in  the 
channels  of  the  streams  of  the  tertiary  and 
probably  cretaceous  periods.  These  ancient 
stream  deposits  are  called  “deep  leads,”  for 
they  are  sometimes  buried  to  a depth  of  200 
feet  beneath  more  recent  accumulations,  in- 
cluding thick  flows  of  basalt.  The  richest 
deep  leads  yet  worked  are  in  the  New  Eng- 
land district,  and  their  fossil  flora  indicates 
them  to  be  of  eocene  age.  In  the  Vegetable 
Creek  tin-fields  alone  Mr.  Geological  Surveyor 
David  has  mapped  out  49  miles  in  length  of 
“deep  leads,”  of  which  only  about  4 miles 
have,  as  yet,  been  worked  out,  yielding  very 
rich  returns  during  the  past  eighteen  years. 
In  the  northern,  or  New  England  district,  the 
formation  containing  the  tin  lodes,  from  the 
denudation  of  which  the  tin-bearing  drifts 
have  been  derived,  are  granite,  porphyry,  and 
( metamorphosed  sedimentary  beds  of  Devonian 
or  lower  carboniferous  age ; but  in  the  Barrier 
ranges  in  the  western  part  of  the  colony,  the 
tin  oxide  occurs  disseminated  through  very 
micaceous  granite-dykes  intruding  Silurian 
gneissoid  schists.  Owing  to  the  scarcity  of 
surface  water  in  this  district,  and  the  patchy 
occurrence  of  the  tin  ore,  they  have,  as  yet, 
not  been  profitably  worked.  But,  as  I believe 
that  large  quantities  of  ore  might  be  raised, 
yielding  up  to  5 per  cent,  tin  oxide,  and  water 
obtained  by  conserving  the  rainfall,  if  not  by 
sinking,  there  seems  to  be  no  reason  why 
these  tin-bearing  dykes  may  not  be  profitably 
worked.  The  granite  dyke  - stone  is  very 
micaceous,  resembling  the  tin-stone  from  Port 
Darwin  in  North  Australia,  and  from  Harney 
Peak  in  America.  For  its  efficient  treatment 
it  will,  no  doubt,  require  special  crushing  and 
concentrating  appliances.  In  the  New  Eng- 
land district,  the  tin  lodes  have  hitherto  been 
very  little  worked ; the  principal  lode  yet 
opened  is  “The  Ottery,”  near  Vegetable 
Creek,  from  which  one  crushing  of  1,200  tons 
yielded  nearly  5 per  cent,  of  tin  ore,  and  other 
crushings  a little  over  3 per  cent.  Lead, 
copper,  bismuth,  gold,  silver,  wolfram,  &c., 
are  sometimes  found  in  the  lodes.  The  tin- 
mining industry  may  be  regarded  as  one  of 
great  permanence. 

Copper. 

Numerous  copper  lodes  have  been  opened 
in  the  colony.  They  chiefly  traverse  Silurian 
formations,  with  the  exception  of  the  Gordon 
copper  mine,  which  is  in  granite,  and  is  partly 
worked  for  gold.  The  largest  and  most  ex- 
tensively worked  lode  is  that  at  Cobar,  which 
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attains  a width  of  100  feet.  Other  lodes  have 
been  worked  at  Thompson’s  Creek,  Mount 
Hope,  Peel  wood,  Carangara,  Wiseman’s 
Creek,  Malong,  Frogmore,  Balara,  Blayney, 
&c.  They  all  consist  of  gossan  with  copper 
carbonates,  from  the  surface  downwards,  until 
the  unoxidised  suphides  are  met  with.  Lead, 
zinc,  gold,  silver,  tin,  and  bismuth  are  occa- 
sionally met  with  in  the  copper  ores.  Mining 
for  copper  commenced  in  the  year  1858.  The 
largest  annual  production  was  in  the  year 
1883,  and  was  valued  at  ^557,201.  The  sub- 
sequent low  price  of  copper,  together  with 
cost  of  long  land  carriage  to  shipping  ports, 
have  had  the  effect  of  closing  some  of  the 
mines  ; but  now  that  the  market  has  im- 
proved this  industry  is  reviving,  and  the 
output  for  1890  realised  ^173,311.  Large 
quantities  of  low  grade  ores  exist,  which,  I 
believe,  might  be  profitably  treated  by  a wet 
process,  such  as  that  used  by  the  Tharsis 
Copper  Company. 

Antimony. 

Antimony  lodes  have  been  worked  in  the 
Macleay,  New  England,  Gulgong,  and  Cru- 
dine  districts.  They  traverse  Devonian  sedi- 
mentary beds  in  association  with  granitic 
dykes.  The  ore,  oxide  and  sulphide  of 
antimony  occurs  chiefly  in  branches  in  the 
lodes,  thus  necessitating  very  irregular  mining 
operations  with  uncertain  output. 

Some  years  ago,  several  thousand  tons  were 
raised  from  the  Carangula  mines  in  the  Mac- 
leay district,  but,  partly  owing  to  the  then  low 
price  of  the  metal,  the  mines  were  stopped ; 
the  recent  increase  in  the  value  of  antimony 
should  now  lead  to  the  reopening  of  these 
mines.  The  lodes  at  Hillgrove  are  being 
worked  principally  on  account  of  gold,  but  they 
contain  also  a large  proportion  of  antimony. 

In  various  parts  of  the  country  between 
Hillgrove  and  the  Nambucca-Bellinger  dis- 
trict, gold-bearing  antimony  lodes  have  lately 
been  found ; so  that  there  is  a good  prospect 
of  a considerable  development  in  mining  for 
these  metals  in  this  part  of  the  colony.  At 
Razor  Back  the  lode,  though  small,  is  similar 
in  mode  of  occurrence.  It  is  to  be  hoped  that 
an  efficient  and  economical  process  for  ex- 
tracting gold  from  these  antimony  ores  will 
soon  be  introduced. 

Iron. 

Another  of  our  sources  of  future  wealth  is 
iron  mining,  which  is  in  its  embryo  state  of 
development. 


Near  Mittagong  and  Berrima  deposits  of 
rich  limonite,  or  brown  iron  ore,  occur  in  the 
middle  of  a coalfield,  with  limestone  not  far 
distant,  near  Marulan.  These  deposits,  with 
those  near  Picton,  I have  estimated  contain  in 
sight  about  8,234,000  tons  of  ore,  giving  an 
average  yield,  on  analysis,  of  about  45  per 
cent,  of  metallic  iron.  In  the  adjoining  Goul- 
burn  district  there  are  other  deposits  of  rich 
ore.  Some  years  ago  an  attempt  was  made  to 
work  the  deposits  at  Fitzroy,  but  without 
success.  Recently,  however,  Mr.  A.  Brazenall, 
of  Fitzroy,  has  been  smelting  the  ores  on  a 
small  scale,  and  using  the  iron  in  his  foundry. 
Smelting  works  were  also  established  at  Lith- 
gow,  to  reduce  the  ores  of  the  Lithgow,  Walla- 
rewang,  and  Blayney  districts  ; but  these  works 
changed  their  operations  to  smelting  and  roll- 
ing old  iron.  The  iron  ores  available  for 
Lithgow  consists  chiefly  of  limotite,  occurring 
as  thin  irregular  clay-bands  of  rich  quality  in 
the  coal  measures,  together  with  more 
aluminous  and  silicious  ores  in  shale  beds 
and  veins  in  the  overlying  Hawkesbury  series. 
Limotite  and  magnetite,  with  garnet  ore  in 
lodes  and  irregular  patches,  near  Wallerawang, 
and  patches  of  rich  limonite  and  magnetite  in 
the  Blayney  district. 

Reports  on  these  have  been  made  by  Pro- 
fessor Liveridge,  F.R.S.,  Mr.  Carne,  F.G.S., 
and  myself.  Limestone  is  abundant  on  the 
railway  line  at  Wallerawang. 

Mr.  Geological  Surveyor  David,  F.G.S.,  has 
recently  reported  on  some  rich  beds  of 
magnetite  near  Stroud  and  Musswellbrook,  in 
the  vicinity  of  limestone,  and  not  far  from  a 
coalfield.  This  magnetite,  however,  contains 
titanium.  He  has  also  reported  on  the  brown 
hematite  deposits  near  Rylstone,  which,  with 
those  of  the  adjoining  districts,  are  estimated 
to  contain  2, 226,000  tons  of  ore,  yielding  43  per 
cent  of  metallic  iron. 

I have  estimated  that  the  three  principal 
localities,  Fitzroy,  Wallerawang,  and  Rylstone, 
where  coal  and  limestone  are  abundant, 
embrace  iron  ore  deposits,  together  containing 
about  12,944,000  tons  of  ore,  capable  of  yield- 
ing 5,853,180  tons  of  metallic  iron. 

It  would,  probably,  be  advantageous  to 
establish  iron  or  steel  works  in  the  Newcastle 
or  the  Illawarra  coalfields  on  the  coast,  where 
excellent  coke  is  made,  and  bring  the  iron  ores 
there  from  inland,  or  from  the  large  deposits 
which  are  said  to  exist  in  New  Caledonia. 

Manganese. 

Rich  ferro=manganese  ores  are  found  in  the 
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Bendemere,  Glanmere,  and  Rockley  districts  ; 
also  near  Goulburn  and  in  the  Barrier  Ranges. 
Several  hundred  tons  have  been  shipped  to 
England  ; but,  as  yet,  the  deposits  have  not 
been  much  worked. 

Ferro-manganese,  for  steel  manufacture, 
might  probably  be  profitably  produced  in  the 
colony  for  export. 

Chromite. 

Irregular  deposits  of  chromic  iron  occur  in 
the  Serpentine  formation  at  Bowling  Alley 
Point,  Bingera,  Young,  and  Gordon-Brook. 

Cobalt. 

Cobalt  has  been,  to  some  extent,  worked  in 
the  manganese  ores,  yielding  up  to  4 per 
cent,  cobalt  at  Bungonia ; and  some  rich 
arsenide  ores,  containing,  according  to 
analysis,  up  to  I3’83  per  cent,  of  cobalt,  have 
been  found  on  private  property  near  Carcoar. 

Bismuth. 

Bismuth  has  been  worked  to  some  extent 
(ore  to  the  value  of  ^36,141  having  been  ex- 
ported), chiefly  from  quartz  lodes,  at  Kings- 
gate  and  Hognes  Creek,  near  Glen  Innes. 

It  also  occurs  at  Silent  Grove,  the  Gulf,  j 
Elsinore,  Tenterfield,  Adelong,  Mount  Gipps, 
near  Broken  Hill,  Gumble,  and  near  Captain’s 
Flat.  In  the  lodes  at  Kingsgate,  pieces  of 
metallic  bismuth  have  been  obtained  from  a 
few  ounces  up  to  50  lbs.  in  weight. 

Mercury. 

Cinnabar  (sulphide  of  mercury)  occurs  dis- 
seminated through  tertiary  clays  and  drifts, 
and  in  the  underlying  slate  rocks  on  the 
Cudgegong  River.  Attempts  have  been  made 
to  work  it,  but,  so  far,  without  success.  I 
believe,  however,  that  the  deposit  could  be 
profitably  worked  if  operated  upon  in  a more 
systematic  manner  than  it  has  yet  received. 
Cinnabar  has  also  been  recently  discovered  in 
Serpentine,  near  Bingara  and  Solferino. 

Zinc. 

Sulphide  of  zinc  has  been  found  in  some 
abundance  in  the  silver  lodes  at  Broken  Hill 
and  Castle  Rag.  I understand  there  is  a 
ready  market  for  sulphide  of  zinc  at  Swansea 
and  Belgium.  This  mineral  is  found,  more  or 
less,  in  many  of  the  metalliferous  reefs  through- 
out the  colony,  as  at  Morurga  and  Drake. 

Tungsten. 

Wolfram  (tungstate  of  iron)  occurs  in  some 
quantity  in  the  bismuth  lode  at  Hognes  creek, 


near  Glen  Innes  and  in  a large  reef  near 
Emmaville.  Schneelite  (tungstate  of  lime)  has 
been  found  in  small  reefs  near  Hillgrove- 
These  minerals  have  not  yet  been  worked. 

Platinum. 

Platinum  has  been  washed  from  the  aurifer- 
ous sands  on  the  sea  beach  in  the  Richmond 
river  district.  If  these  sands  were  operated 
upon  on  a large  scale,  the  platinum  might,  I 
believe,  be  profitably  extracted  along  with  the 
gold.  In  alluvial  deposits  on  slate  formation 
near  Parkes,  platinum  has  been  found  in  scat- 
tered grains  with  gold,  and  lately  it  has  been 
discovered,  i?i  situ , in  ironstone  lodes  near 
Orange,  and  near  Broken  Hill. 

Alumstone. 

A large  deposit  of  Alumstone,  yielding  up 
to  80  per  cent,  of  alum,  has  been  opened  at 
Bullahdelah  by  the  Australian  Alum  Company. 
This  mineral  is  to  be  exported  to  special  works 
near  Liverpool  for  the  manufacture  of  alum. 
During  1890,  220  tons  were  raised,  valued  at 
£3,  °oo. 

Diamonds. 

Mining  for  diamonds  was  carried  on  in 
1869-1872,  on  the  Cudgeyong  river,  near 
Mudgee,  and  near  Bingera.  Some  10,000 
diamonds  were  then  obtained,  but  the  work 
not  proving  profitable,  was  almost  abandoned 
until  within  the  last  few  years,  wnen  further 
prospecting  led  to  the  opening  of  other  exten- 
sive deposits  in  the  Capes  Creek  district,  near 
Inverell,  of  the  same  character  as  those  of 
Bingera.  Diamond  deposits  also  occur  near 
Mittagong  and  Burragong.  About  50,000 
diamonds  have  been  obtained.  In  weight 
they  averaged  nearly  half  a carat,  though 
many  have  been  obtained  up  to  two  carats  in 
weight.  The  largest  diamond  recorded  weighed 
five  carats.  Many  are  of  the  “first  water,” 
but  in  colour  they  are  chiefly  pale  straw-yellow 
several  of  pale  and  dark  green,  brown,  and 
black  colour  have  been  found.  Diamonds 
occur  in  the  old  tertiary  drifts,  and  in  the 
drifts  resulting  from  the  denudation  of  these. 
As  they  have  not  been  found  in  any  forma- 
tion older  than  the  tertiary,  it  has  been 
suggested  that  they  have  been  formed  in  situ 
in  it,  but  it  is  not  impossible  that  they  may 
have  been  originally  derived  from  highly  meta- 
morphosed sedimentary  formations,  believed 
to  be  of  carboniferous  age,  which  has  been  in- 
truded by  granite  and  extensively  denuded  in 
the  localities  where  the  diamond  drifts  occur. 
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I am  of  opinion  that  diamond  mining-  will  be- 
come a profitable  industry.  In  places  good 
results  have  been  obtained  by  working  on  a 
small  scale  wflth  Hunt’s  diamond  separator, 
but  if  the  deposits  were  operated  upon  with 
appliances  capable  of  putting  through  large 
quantities  of  the  drift,  the  industry  would  be- 
come established.  Besides  diamonds,  sap- 
phires, beryl,  emeralds,  topaz,  zircon,  ruby, 
amethyst,  garnet,  tourmaline,  and  other  gem 
stones  have  been  found  in  some  abundance. 

Recently  some  emerald  mines  have  been 
opened  in  New  England,  where  this  gem 
occurs  in  siiu  with  beryl,  topaz,  and  fluor- 
spar, in  felspathic  lode  stuff,  at  the  junction  of 
granite  and  Devonian  sedimentary  rocks. 

Slates  and  Flagging. 

Roofing  slates  and  slate  flagging  of  good 
quality  are  obtained  from  the  quarries  at 
Milla  Nurra,  near  Bathurst,  also  near  Gunda- 
gai,  and  Goulburn.  Splendid  sandstone  flag- 
ging is  quarried  near  Orange,  Burrowa,  and  at 
Buckingbong,  near  Narrandera. 

Building  Stones. 

Sydney  is  specially  favoured  with  a very  fine 
building  stone  which  is  quarried  from  the  beds 
of  sandstone  of  the  Hawkesbury  formation 
which  underlie  the  city.  This  great  sandstone 
formation  extends  for  many  miles  to  the  north, 
west,  and  south  from  Sydney.  The  stone  is  of 
a light  sepia  brown  colour,  sometimes  white, 
and  samples  of  it  from  Pyrmont,  of  which  the 
Sydney  Post-office  is  built,  have  withstood  a 
test  of  200  tons  pressure.  Excellent  sandstone 
is  obtained  from  the  coal  measures  and  from 
the  Devonian  beds  in  various  parts  of  the 
colony.  Granite  is  available  in  many  districts. 
The  gray  granite,  of  which  the  large  polished 
pillars  in  the  Post-office  and  other  public 
edifices  and  the  large  pedestal  for  the  Queen’s 
statue  near  Hyde-park  are  composed,  comes 
from  Moruya.  A more  beautiful  granite, 
containing  large  crystals  of  adularia-felspar, 
is  quarried  at  Montague  Island.  Avery  desir- 
able easily  worked  syenitic  granite  is  quarried 
at  Bouval.  Marble  occurs  in  large  masses 
near  Wallerawang,  Blayney,  Marulan,  Mud- 
gee,  Wellington,  Kempsey,  Tamworth,  and 
other  localities.  It  varies  in  colour  from  white, 
grey,  and  red  to  black,  and  has  been  chiefly 
quarried  for  flooring  tiles  and  mantlepieces. 

The  Wianamatta  shales,  and  the  shale  beds 
in  the  Hawkesbury  series  and  in  the  coal 
measures  afford  material  in  great  abundance 
for  almost  all  kinds  of  brick  and  pottery 
making. 


Ochres,  suitable  for  paint  manufacture,  occur 
in  various  parts  of  the  colony. 

Infusorial  Earth. 

A large  deposit  of  infusorial  earth,  of  Tertiary 
age,  occurs  near  Barraba,  and  another  deposit, 
of  better  quality,  has  been  found  near  the 
Warrumbungle  mountains.  Some  good 
samples  have  also  been  sent  from  the 
Menindie  district.  This  earth  will  probably 
be  in  demand  for  the  manufacture  of  explosives. 


From  the  foregoing,  it  will  be  seen  that  New 
South  Wales  possesses  numerous  minerals  of 
economic  value,  many  of  which  are  already 
more  or  less  extensively  worked,  whilst  others 
are  awaiting  the  employment  of  labour  and 
capital  for  their  development.  The  chief  of 
these  mineral  resources,  coal,  exists  in 
immense  quantity,  and,  as  it  is  perhaps  the 
most  important  factor  concerning  the  profit- 
able working  of  the  many  industries  which 
will,  sooner  or  later,  be  established  in  connec- 
tion with  the  development  of  these  resources, 
we  may  anticipate  the  settlement  of  a very 
large  industrial  population  in  this  portion  of 
Australia.  And  when  we  consider,  in  addition 
to  the  mineral  resources,  the  vast  pastoral  and 
agricultural  capabilities  of  the  colony,  its 
unrivalled  climatic  conditions,  and  its  geo- 
graphical position  on  the  Pacific  seaboard, 
so  favoured  for  commercial  intercourse  with 
America,  Asia,  and  other  countries,  we  are 
assured  not  only  of  the  future  industrial 
greatness  of  New  South  Wales,  but  also,  when 
federated  with  the  Australian  colonies,  of  her 
important  international  relationship. 


MADRID  AMERICAN  EXHIBITION. 

Information  has  been  received  from  the  Foreign- 
office,  through  the  Department  of  Science  and  Art, 
respecting  an  Historical  American  Exhibition  to  be 
held  at  Madrid  in  1892,  to  commemorate  the  fourth 
centenary  of  the  discovery  of  America  by  Columbus 
in  1492,  The  Exhibition  is  to  consist  of  objects  tend- 
ing in  any  way  to  illustrate  the  history  of  America  at 
the  period  of  its  discovery. 

The  Exhibition  will  take  place  in  Madrid  in  the 
palace  destined  for  the  Library  and  National  Museum, 
which  will  be  inaugurated  on  this  occasion,  as  well  as 
in  the  park  of  Madrid.  It  will  be  opened  to  the 
public  on  September  12th,  1892,  and  close  on  De- 
cember 31st  following. 

For  the  examination  and  adjudication  on  the 
merits  of  the  objects  exposed,  an  international  jury 
will  be  appointed,  and  the  number  of  its  members 
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will  be  determined  in  proportion  to  the  number 
of  exhibitors  and  the  importance  of  the  objects 
exhibited. 

The  prizes  to  be  granted  will  consist  of  diplomas  of 
the  following  grades  : — 

First  Prize  of  Honour. 

Gold  Medal. 

Silver  Medal. 

Brass  Medal 

Honourable  Mention. 

The  diplomas  will  be  accompanied  by  a medal 
commemorative  of  the  Exhibition,  and  will  be  the 
same  for  every  kind  of  prize. 

This  Exhibition  will  be  in  connection  with  a Con- 
gress arranged  to  commemorate  the  discovery  of 
America,  which  offers  prizes  for  essays  on  the 
subject. 

Further  information  can  be  obtained  from  the 
Managing  Committee  of  the  Exhibition  at  Madrid. 


AUSTRO-HUNGARIAN  RAILWAYS 
AND  THE  ZONE  SYSTEM. 

The  construction  of  railways  has  been  greatly 
stimulated  in  Austria-Hungary  by  a regulation  on  the 
part  of  the  Government,  guaranteeing  the  payment 
of  interest  on,  and  the  amortization  of,  the  capital 
stock  invested  in  railways.  The  United  States 
Consul-General  at  Vienna  says,  in  his  last  report, 
that  the  total  length  of  railway  lines  in  Austria- 
Hungary,  at  the  end  of  1890,  was  16,312  miles,  as 
compared  with  15,896  at  the  corresponding  period 
of  1889.  The  number  of  passengers  conveyed  from 
January  to  November,  1890,  was  85,660,353,  show- 
ing an  increase  of  16,476,496  passengers  oyer  1889. 
This  considerable  increase  of  the  passenger  traffic  is 
due,  it  is  said,  to  the  recent  introduction  of  the  so- 
called  zone  tariff  on  several  lines.  In  Austria,  as 
distinguished  from  Hungary,  there  are,  at  the 
present  time,  11,153  miles  of  railway  line,  and  the 
capital  invested  is  about  2,835,000,000  of  florins. 
These  lines  are  partly  the  property  of  the  State,  or 
under  its  administration,  and  the  rest  are  owned  by 
companies.  Of  late  years  the  Austrian  Government 
has  built  several  important  lines  of  railroad  at  the 
cost  of  the  State.  The  whole  length  of  lines  owned 
by  the  Austrian  State,  or  worked  by  it,  amounts  to 
3,701  miles,  and  is  divided  into  four  groups,  as 
follows : — (1)  The  western  group,  including  the 
Western,  Rudolf,  Franz  Josef,  and  Arlberg  rail- 
ways ; (2)  the  Moravian,  Transversal,  Moravian 
Greuz  (frontier),  and  Galician  railways ; (3)  the 
Istrian  railways  ; and  (4)  the  Dalmatian  lines.  The 
working  of  these  lines  is  under  the  management  of 
the  general  direction  of  the  Austrian  State  railways. 
1 he  rolling-stock  consists  of  about  1,080  locomotives, 
900  tenders,  2,500  passenger  carriages,  700  mail 
coaches,  and  18,000  goods  wagons.  The  capital  stock 
invested  for  the  construction  or  the  acquisition  of 


the  lines,  and,  for  subsequent  investments,  amounts 
to  about  800,000,000  florins.  The  general  direction  is 
assisted  by  the  Eiseribahnrath , which  is  a consultative 
committee,  whose  members  are  chosen  from  the  classes 
of  the  most  influential  landowners,  merchants,  manu- 
facturers, and  agriculturists,  who  are  nominated  by  the 
Minister  of  Commerce,  and  whose  names  are 
submitted  to  the  Emperor.  Numerous  beneficial 
railway  reforms  are  said  to  owe  their  origin  to  this 
consultative  body.  The  private  railways  of  Austria 
have  a length  of  6,000  miles,  the  capital  stock  in- 
vested is  2,000,000,000  florins,  and  the  principal  lines 
are  the  Staatseisenbahn,  Siidbahn,  Nordwestbahn, 
and  the  Galician  Karl  Ludwigsbahn.  The  results 
from  the  different  railway  shares  vary  very  con- 
siderably ; while  some  lines,  such  as  the  Moravian 
and  Prague  Dux,  have  paid  no  dividends  for  a 
number  of  years,  the  Aussegg-Teplitz  line,  on  the 
other  hand,  pays  20  per  cent,  and  over.  In  general, 
it  may  be  said  that,  with  the  exception  of  some  lines 
— as,  for  instance,  the  Siidbahn — the  returns  vary 
from  6 to  8 per  cent.  Of  local  lines,  there  is,  at 
present,  in  Austria,  a total  length  of  about  621 
miles,  established  at  a cost  of  nearly  33,000,000 
florins.  The  total  length  of  the  Hungarian  railways 
is  about  5,000  miles.  The  principal  feature  con- 
nected with  these  lines  is  the  cheap  zone  tariff 
introduced  on  the  Hungarian  State  railways  by  the 
Hungarian  Minister  of  Commerce.  The  State  rail- 
ways of  Hungary  have  a length  of  about  3,400  miles, 
and  a rolling  stock  of  750  locomotives,  650  tenders, 
2,050  passenger  carriages,  and  16,500  goods  wagons. 
The  seat  of  the  general  direction  is  at  Buda-Pesth. 
On  the  1st  August,  1889,  the  zone  tariff  was  estab- 
lished on  all  the  lines  owned  or  managed  by  the 
Hungarian  Government,  and  the  system  thus  far  has 
proved  so  advantageous  both  to  the  travelling  public 
and  to  the  profitable  working  of  the  lines,  that,  soon 
after,  similar  measures  were  adopted  in  Austria  and 
in  part  of  Germany.  The  zone  tariff,  as  introduced 
in  Hungary,  divides  travelling  on  main  lines  into 
fourteen  principal  classes,  and  that  on  the  branch  lines 
into  two  classes  ; these  classes  are  called  zones,  and 
for  one  or  more  of  these  zones  tickets  are  issued  that 
entitle  a passenger  to  travel  from  the  starting  place 
to  the  end  of  the  zone  or  to  any  point  within  that 
zone.  For  example,  any  distance  exceeding  140 
miles  belongs  to  the  fourteenth  zone,  and  with  a 
ticket  purchased  for  that  zone,  a passenger  may 
travel  from  Buda-Pesth  to  Fiume,  a distance  of  378 
miles,  or  to  Predeal,  a distance  of  473  miles,  for  a 
sum  varying  from  4 to  9'6  florins,  according  to  the 
kind  of  train  and  the  class  of  carriage.  On  a similar 
plan,  the  forwarding  of  passengers’  luggage  has  been 
divided  into  three  classes  or  zones,  but  free  weight  of 
luggage  is  no  longer  allowed,  the  former  allowance 
of  50  pounds  of  luggage  for  each  passenger  being 
abolished.  As  a starting  point  for  calculating  the 
distance,  Buda-Pesth  was  fixed  upon,  so  that  dis- 
tances not  starting  from  Buda-Pesth  do  not  touch 
upon  that  city.  They  fall  within  one  zone,  requiring 
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only  one  zone  ticket ; but  if  Buda-Pesth  must  be 
passed  two  tickets  are  required — that  is  to  say,  if  a 
passenger  wishes  to  start  from  any  given  point  to 
any  other  point  leading  through  and  beyond  Buda- 
Pesth,  he  is  obliged  to  take  one  ticket  in  order  to 
reach  Buda-Pesth  and  another  to  take  him  from  that 
city  to  his  place  of  destination.  Although  at  the 
time  of  the  introduction  of  the  zone  tariff  the  num- 
ber of  passengers  carried  over  the  3,400  miles  of 
Hungarian  State  railways  remained  considerably  be- 
hind the  number  carried  during  the  corresponding 
period  of  the  preceding  year,  this  number  increased 
at  such  a rate  that,  according  to  official  statistics 
there,  were  sold  during  the  month  of  November, 
1889,  947,669  passenger  tickets  yielding  a revenue  of 
710,298  florins,  while  for  November,  18S8,  503,649 
tickets  were  sold  realising  595,133  florins,  thus  show- 
ing an  increase  of  444,020  passengers  and  155,165 
florins.  The  success  of  the  zone  tariff  is  not  confined 
to  the  year  immediately  following  the  introduction  of 
that  system,  but  the  period  from  August  1st  to  Sep- 
tember 20th,  1890,  shows  another  increase  of  pas- 
sengers to  the  number  of  475,578,  and  an  increase  of 
receipts  to  the  extent  of  56,078  florins  compared 
with  the  corresponding  period  of  1889.  For  goods 
traffic  a similar  reform  has  been  worked  out  by  the 
Hungarian  Minister  of  Commerce.  By  this  system; 
three  zones  of  distances  are  established  for  the  car- 
riage of  goods  (1)  from  1 to  200  kilometres  (-621  of 
a mile  to  124  miles)  ; (2)  from  125  miles  to  250 
miles;  (3)  251  miles  and  over.  For  each  of  these 
zones  a uniform  tariff  is  fixed,  which  is  less  by  33  per 
cent,  than  the  former  average  tariff  for  the  convey- 
ance of  goods.  The  returns  from  Hungarian  railway 
shares  are  somewhat  lower  than  from  those  of  the 
Austrian  lines.  The  Hungarian  Government  how- 
ever is,  says  Consul-General  Goldschmidt,  rapidly 
taking  possession  of  the  private  lines  or  those  owned 
and  worked  by  companies.  The  State  has  already 
acquired  the  Buda-Pesth-Fiinfkirchen  Railway,  and 
is  carrying  on  negotiations  for  the  acquisition  of 
several  other  private  lines. 


CULTIVATION  OF  ORANGES  IN  INDIA. 

It  appears  from  a report  by  the  lecturer  on  botany 
and  agriculture,  at  the  College  of  Science,  Poona, 
that  the  best  oranges  grown  for  profit  in  India  is  the 
“ Cintra,”  a name  commonly  assumed  to  be  derived 
from  the  Portuguese  town,  but  lately  declared  to  be 
a corruption  of  a Sanskrit  word,  which  should  be 
pronounced  “ Suntura.”  The  tree  which  bears  this 
fruit  is  of  upright  growth,  and  rarely  exceeding 
twelve  feet  in  height  and  eight  in  expansion.  The 
fruit  is  of  two  varieties,  one  having  the  skin  remark- 
ably loose  and  the  other  having  a smooth  tight- 
fitting  skin.  As  grown  at  Nagpur,  this  has  been  de- 
clared, by  people  who  have  travelled  much,  to  be  the 
finest  orange  grown  in  the  world.  The  inner  skin  is 
very  delicate,  and  the  liths  (carpels)  so  slightly 


cohering  that  it  is  easy  to  break  up  for  eating.  Well 
grown  specimens  have  only  two  or  three  seeds.  The 
flavour  of  the  two  varieties  is  equal  if  grown  under 
similar  conditions,  but  the  loose  skinned  variety  has 
a better  appearance,  and  is  rather  more  easily  peeled. 
Ordinary  market  specimens  of  the  fruit  average  eight 
ounces  in  weight,  but  ten  ounce  specimens  are  com- 
mon. The  Mozambique  orange  tree  is  a distinct 
species,  producing  an  irregularly  globular  head. 
Average  specimens  of  the  fruit  of  this  tree  grown  in 
India  attain  a weight  of  eight  ounces.  In  shape  it  is 
globular,  slightly  compressed  vertically  ; the  skin  is 
of  medium  thickness,  tight-fitting,  and  marked  by 
numerous  small  vertical  furrows,  and  a circular 
smooth  mark,  about  an  inch  in  diameter,  on  the 
upper  end.  The  pulp  is  usually  pale  yellow,  but 
when  dead  ripe  becomes  of  the  brownish  yellow  that 
may  be  called  the  medium  tint  of  orange  pulp.  In 
flavour  it  is  sweet,  but  without  the  piquancy  of 
the  best  varieties.  The  Ladoo  orange  of  the 
Deccan  attains  about  eight  ounces  in  weight,  is 
in  shape  a much  depressed  globe,  with  a distinct 
nipple  at  the  stalk,  and  within  the  skin,  at  the 
upper  end,  generally  has  an  extra  orange,  about 
three-quarters  of  an  inch  in  diameter.  The  skin  is 
of  a dusky  yellow  colour,  but  on  account  of  its  in- 
different appearance,  this  kind  of  orange  does  not  fetch 
a high  price.  The  La’ll  Ladoo  orange  of  the  Deccan 
has  been  identified  with  the  Mandarine  orange.  The 
skin  of  the  fruit  is  a deep  orange  colour,  smooth, 
loose,  and  having  a strong  inner  skin.  The  Cowla 
orange  is  a small-sized,  indifferent  fruit,  which 
becomes  yellow  on  the  tree  before  it  is  sweet.  The 
Sylhet  orange,  which  is  common  in  the  Calcutta 
market,  is  grown  in  the  country  whose  name  it  bears. 
It  averages  about  five  ounces  in  weight,  and  is  of 
good  flavour.  The  Malta  and  St.  Michael’s  oranges 
have  been  introduced,  but  are  not  making  progress 
wherever  it  is  possible  to  grow  the  “Cintra.”  The 
finest  oranges  in  India — and,  in  the  opinion  of  some, 
in  the  world — are  grown  near  Nagpur,  which  lies  at 
an  altitude  of  1,025  feet  above  the  sea-level.  The 
orchards  are  fully  exposed  to  the  sun  and  on  level 
ground,  having  a dark-coloured,  stiff,  loamy  soil, 
not  less  than  three  feet  in  depth.  The  climate  of 
Nagpur  may  be  described  as  comparatively  hot  and 
moist  from  June  to  September,  cool  and  dry  from 
October  to  February,  and  hot  and  dry  from  March 
to  May.  There  are  two  distinct  seasons  in  which 
the  trees  will  flower  and  ripen  fruit ; and  to  obtain 
high-class  fruit,  the  grower  must  select  which  season 
he  will  work,  as  the  trees  will  not  bear  properly  at 
both  seasons.  The  finest  fruit  is  obtained  from 
flowers  that  open  in  June-July,  and  is  on  the  market 
from  February  to  May  ; the  second  flowering  is  in 
February-March ; this  fruit  ripens  from  December 
to  February.  The  trees  are  kept  dry  during  May 
or  December,  according  to  the  season  at  which 
fruit  is  wanted ; at  other  seasons,  irrigation  is 
carried  on  to  snch  an  extent  as  to  provide,  with 
the  rainfall,  at  least  four  inches  of  water  over 
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the  entire  surface  each  month.  The  irrigation  water 
is  drawn  from  wells  of  about  30  feet  in  depth,  by 
means  of  a leather  bucket,  containing  about  25 
gallons,  which  is  drawn  up  by  bullocks.  The 
water  is  turned  into  small  surface  channels.  One 
channel  serves  two  lines  of  trees,  and  from  it  the 
water  is  passed  into  sunk  beds  round  the  stem  of  the 
tree,  extending  as  far  as  the  sweep  of  the  branches. 
The  soil  is  kept  clean  and  open  on  the  surface  by 
ploughing  four  inches  deep  three  times  yearly.  For 
the  crop  that  ripens  during  February,  March-April, 
water  is  withheld,  the  soil  is  opened  up  during  April- 
May,  and  the  roots  exposed  during  15  days,  so  that 
the  trees  get  a check  sufficient  to  cause  the  greater 
part  of  the  leaves  to  fall.  Then  about  100  pounds 
weight  per  tree  of  old  moist  cowdung  is  mixed  with 
the  soil,  and  the  roots  covered  up  and  watered 
heavily,  if  rain  does  not  fall  soon.  The  same  opera- 
tion, carried  out  in  December,  brings  ripe  fruit 
during  December,  January,  and  February.  The 
trees  are  planted  about  12  feet  apart  each  way. 


THE  LIQUORICE  PLANT  IN  TURKEY. 

Her  Majesty’s  Consul  at  Bussorah,  in  his  last 
report,  says  that  the  great  rivers  of  the  Tigris  and 
Euphrates,  in  the  part  where  the  liquorice  root  is 
found,  flow  through  flat,  treeless  prairies  of  unculti- 
vated and  nearly  uninhabited  land,  capable,  with 
irrigation,  of  producing  any  grain.  For  three  months 
of  the  year,  hot  winds  blow,  and  the  temperature 
reaches  104  degrees.  For  six  months,  the  climate  is 
moderate  and  salubrious,  and  for  three  months  bleak 
and  wintry,  the  thermometer  going  down  to  30 
degrees  at  night.  The  liquorice  plant  is  a small 
shrub,  with  light  foliage,  growing  to  about  three 
feet  high,  invariably  where  its  root  can  reach  the 
water.  It  grows  without  any  cultivation.  No  lands 
are  leased  for  the  purpose,  and  no  objection  is  made 
to  its  being  collected.  It  is  found  in  abundance  from 
Ctesiphon,  20  miles  from  Baghdad,  down  to  Kut-ul- 
Anara,  the  latter  place  being  half-way  between  the 
ports  of  Bussorah  and  Baghdad.  It  grows  on  red 
earth  soil,  and  also  on  light,  almost  sandy,  soil, 
where  the  wood  is  best,  provided  it  has  plenty  of 
water,  and  the  ground  is  not  more  than  50  yards 
from  the  actual  river  or  stream.  The  plant  is  dug 
up  by  Arab  labour,  which  is  generally  plentiful,  and 
the  men  can  be  brought  by  boat  to  the  place  where 
the  plant  is  growing.  They  are  paid  according  to 
the  quantity  dug.  The  wood,  after  being  dug  up 
and  cut,  grows  again  better  afterwards.  The  time 
of  collecting  is,,  generally  speaking,  during  the  winter, 
but  it  is  possible  all  the  year  round.  The  root,  when 
dug,  is  full  of  water,  and  must  be  allowed  to  dry. 
This  process  takes  the  greater  part  of  a year, 
especially  in  hot  weather.  After  it  is  dry,  or  during 
the  process,  it  is  sawn  or  cut  into  small  pieces  six 
inches  to  a foot  long.  The  good  and  sound  pieces 


are  kept,  and  the  rotten  pieces  are  used  for  firewood. 
A local  tax  of  10  per  cent,  is  claimed  by  the  Govern- 
ment— which  may  be  taken  in  money  or  kind — from 
roots  taken  from  the  Sultan’s  lands,  and  20  per  cent, 
from  Government  lands.  It  is  shipped  in  river  native 
boats  for  Bussorah,  where  there  is  a wool  hydraulic 
press  ; and  is  afterwards  shipped  in  pressed  bales  to 
London,  and  again  transhipped  to  America,  where  it 
is  largely  used  in  the  manufacture  of  tobacco.  The 
trade,  says  Consul  Chenevix-Trench,  is  capable  of 
expansion,  the  demand  in  America  is  great,  and  ship- 
ments are  easily  disposed  of. 


APPLICATIONS  OF  CORK. 

The  utilisation  of  cork  has,  of  late  years,  been 
developed  in  a variety  of  ways,  one  of  the  most 
important  being  that  for  linoleum,  and,  more  re- 
cently, for  the  so  called  corticine  for  covering  floors. 

At  the  French  Exhibition,  at  Earl’s  court,  last 
year,  an  application  of  the  bark  of  Quercus  suber  was 
shown  under  the  name  of  “ Subirine.”  The  substance 
consists  of  pulverised  cork  of  different  degrees  of  fine- 
ness, known  as  impalpable,  fine,  medium,  and  coarse  ; 
the  pulverisation  being  effected  by  means  of  a hori- 
zontal grindstone.  The  powder  called  impalpable  is 
practically  the  finest  that  has  yet  been  obtained.  It  will 
sift  through  a metallic  tissue  having  140  wires  to  the 
French  square  inch.  This  powder  is  said  to  be  used 
in  pharmacy,  perfumery,  the  manufacture  of  india- 
rubber  compositions,  and  in  various  other  trades  and 
manufactures.  The  fine  powders  are  employed  to 
pack  eggs,  fruit,  vegetables,  &c. 

A striking  use  of  these  cork  powders,  however,  is 
for  the  composition  of  a patented  substance  called 
Liegine,  which  consists  of  the  powdered  cork  mixed 
with  fine  plaster  in  the  proportion  of  10  per  cent. 
From  this  mouldings  are  made,  which  are  said 
to  be  much  superior  to  the  ordinary  plaster 
mouldings  in  appearance,  and  having  the  re- 
commendation of  greater  solidity,  durability,  and 
lightness ; so  that  Liegine  mouldings  can  be  put 
on  thin  partitions  and  on  ceilings  of  a large  size, 
without  any  overburdening.  Its  colour  is  similar  to 
that  of  terra-cotta,  and  may  advantageously  take  its 
place,  saving  thereby  the  cost  of  baking,  and  avoid- 
ing warping,  shrinking,  and  breakage,  which  are 
such  grave  inconveniences  in  the  manufacture  and 
use  of  terra-cotta.  The  medium  powders  are 
employed  in  the  French  navy  and  by  navigation 
companies  for  painting  the  sheet  iron  and  partitions 
of  the  insides  of  vessels.  These  coatings  are  said 
considerably  to  diminish  the  conductibility  of  the 
sheet  iron,  and  the  vibrations  so  unpleasant,  which 
are  produced  directly  the  sea  becomes  a little  rough. 

The  Liegine  composition  is  produced,  in  all  shapes 
and  sizes,  in  the  form  of  light  bricks,  which  can  be 
used  as  concrete  for  covering  buildings,  as  a protec- 
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tion  from  heat  or  cold,  or  for  partitions,  roofs,  lofts, 
ceilings,  and  coatings  of  all  kinds;  as  packing  for 
boilers,  ice  - houses,  conservatories,  coverings  of 
wagons,  steam-pipes,  &c. ; in  short,  in  every  case 
where  it  is  desirable  to  maintain  an  equal  tempera- 
ture. By  means  of  frames  filled  with  Liegine, 
panels  can  be  made  suitable  for  the  construction  of 
houses,  which  may  be  taken  to  pieces,  and  removed 
when  required.  As  a protection  from  damp,  also, 
this  substance,  it  is  said,  will  prove  most  valuable. 
Samples  of  this  new  application  of  cork  are  shown  in 
the  Museum  of  the  Royal  Gardens,  Kew. 


Correspondence. 

4 

THE  “TUG HR  A”  OF  THE  TURKS. 

Several  letters  having  been  addressed  to  me  with 
reference  to  Mr.  Hyde  Clarke’s  and  my  notes,  in 
the  Journal  oj  the  Society  of  Arts , at  pp.  809  and 
822,  on  the  tughra  or  toghra  of  the  Sultans  of 
Turkey,  I placed  myself  in  communication  with  a 
learned  Arab  of  Syria  and  some  Turkish  gentlemen 
on  the:  subject.  I have  been  pained  to  find  them 
less  informed  on  it  than  Mr.  Hyde  Clarke  and 
myself.  I say  pained,  for,  with  their  ever  increasing 
Europeanisation,  this  ignorance  of  everything  that 
relates  to  themselves—  even  of  their  religion — is 
becoming  more  and  more  characteristic  of  “ educated 
Asiatics  ” everywhere.  But  still  my  courteous  corre- 
spondents have  afforded  me  some  fresh  items,  which  I 
send  for  the  Society’s  Journal  in  order  that  it  may 
contain  all  that  has  hitherto  been  published  in 
English  about  the  matter. 

Mr.  William  Simpson  enquired  whether  it  was  the 
fact,  as  he  had  been  told,  that  the  earlier  Sultans, 
when  they  ratified  a treaty,  sacrificed  a sheep,  and 
dipping  their  right  hand  into  the  blood,  im- 
pressed the  same  on  the  document  to  be  signed  by 
them.  My  correspondents  never  before  heard  of 
this  version  of  the  origin  of  the  tughra , and  regard 
it  as  incredible.  It  is  incredible  of  any  orthodox 
Mahomedans,  and  is  probably  historically  untrue. 
One  of  my  correspondents  adds  : — “ There  are  special 
clerks,  under  the  nishanji  bashi,  who  inscribe  the 
toughras , and  there  is  a special  bureau  for  them  at 
the  Porte,  called  the  divan  humayounT  It  appears 
also  that,  although  the  official  correspondence  of  the 
Porte  is  written  in  the  so-called  divani  style  of  Oriental 
chirography,  the  tughra , and  the  formula  attesting  it, 
are  in  the  jari  style.  The  formula  translated  reads 
thus: — “This  is  the  pure,  high,  and  shining  sign- 
manual  and  the  world-inspiring  cypher  of  the  Great 
Khan  [by  the  grace  of  God  may  it  fulfil  its  purpose]. 
His  order  is  as  follows  : — ” 

The  only  reference  to  the  tughra  of  the  Sultans  I 
have  found  in  English  literature  is  in  Marlowe’s 


“ Tamburlaine  the  Great,”  Act  I.,  Scene  2,  where 
Zenocrate,  addressing  Tamburlaine,  says  of  herself : — 

“ Who  travelling  with  these  Median  lords 
To  Memphis,  from  my  uncle’s  country  of  Media, 

Where,  all  my  youth,  I have  been  governed, 

Have  passed  the  army  of  the  mighty  Turk  [Bajazet], 
Bearing  his  privy  signet  [sec/etum]  and  his  hand  [“  sign- 
manual,”  or  tughra  proper], 

To  safe-conduct  us  through  Africa.” 

Tughra  means,  literally,  “ flourish  ” — the  “flourish 
of  the  Turk,”  and  is,  I suppose,  connected  with 
tughrana,  “to  twist  in  and  out,”  and  “round 
about,”  after  the  manner  of  young  people  dancing. 
Mr.  Hyde  Clarke  alludes  to  the  apotelesmatic  cha- 
racter of  seals.  In  the  East  they  have  always  been 
regarded  as  talismans,  and  now,  everywhere,  in 
Anterior  Asia,  in  the  true  astrological  sense  of  the 
term.  But  in  India  their  magical  virtues  are  also 
founded  on  phallic  associations ; and  in  the  earliest 
times  all  seals  were  probably  phallic  emblems.  This 
is  borne  out  by  the  analogy  of  the  fascinum  of  the 
Romans,  the  lingam  ornament  of  the  “ Lingaets  ” 
of  India,  and  the  “male  images” — the  “ornament 
of  ornaments  ” — worn  by  the  women  of  ancient 
Jerusalem  (Ezekiel  xvi.  17)  ; and  the  presumption 
serves  to  explain  why,  to  this  day,  throughout  the 
East,  the  signet  seal  is  regarded  as  of  higher  authen- 
ticity than  a signatory’s  own  written  signature. 
In  Turkey  the  signet  seal  is,  effendi  ( authentes , z.<?., 
literally,  “one  who  does  any  thing  with  his  own 
hand  ” !)  himself ; just  as  in  India,  the  lingam  seal, 
being  the  most  sacred  symbol  of  its  owner’s  family 
and  individual  personality,  is  therefore,  and  expressly, 
the  supreme  attestation  of  any  diplomatic  act  and 
deed  of  his.  No  Eastern  signet  would  ever  bear  such 
a circumscription  as  our  Western  ones  sometimes 
do  : — “ This  is  the  seal  of  John  Brown.”  If  any,  it 
would  be,  as  on  many  Greek  seals : — “ I am 
[emphatically]  John  Brown.”  These  signet  seals  of 
the  East  have  also  attributed  to  them  an  apotreptic 
or  averruncular  power,  directly  derived  from  that  of 
specific  talismamc  seals  and  other  amulets;  and  the 
Mahomedans  not  being  allowed  to  represent  the 
human  or  animal  forms  in  art,  frequently  in 
India,  and  doubtless  elsewhere,  take  advantage  of 
the  tughra , or  flourished  style  of  writing,  to  give 
signatures  graven  on  their  seals  some  semblance  to 
the  fierce  features  of  Kali,  the  terrible  consort  of 
Siva,  or  of  the  “ snaky  Medusa,”  and  other  dire  Gor- 
gonic  types ; reminding  one  of  the  grim  head  to  be 
sometimes  seen  on  the  back  of  the  daily  newspapers, 
advertising  a London  school  of  “ shorthand  ” writing. 
The  portentous  Medusa  mask,  obviously  of  Oriental 
origin,  already  appears  on  Greek  cameos  so  far  back 
as  the  6th  century  B.C. ; and  the  big  pectoral  boss  on 
the  cuirass  of  Roman  generals  and  emperors  was 
fashioned  in  its  similitude,  whether  copied  directly 
from  the  aegis  of  Athene,  as  rendered  in  Greek 
sculpture,  or  indirectly  imitated  from  it  through  the 
cuirass,  or  the  shield,  of  the  Macedonian  Greeks. 

George  Birdwood. 

Sept.  21,  1891. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Secretary,  John-strect,  Adelphi,  London,  IV.C . 


NOTICES. 

+ 

MULREA  D Y PRIZE. 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Mulready 
Trust,  a Gold  Medal,  or  a prize  for  £20,  for 
competition  amongst  students  of  the  Schools 
of  Art  of  the  United  Kingdom,  at  the  Annual 
National  Competitions  held  in  1892  and  in 
1893. 

The  prize  is  offered  to  the  student  who 
obtains  the  highest  marks  in  the  following 
stages  of  instruction  : — 

A finished  drawing  of  imperial  size  from  the 
nude  living  model. 

Time  studies  from  the  nude  living  model. 

Studies  of  hand  and  feet  from  the  living 

model. 

Also,  in  the  3rd  Grade  Examination,  May, 
1892,  in  drawing  from  the  living  model. 

No  student  will  be  eligible  for  the  award 
who  has  not  taken  a First-class  at  the  Third 
Grade  Examination,  and  who  has  not  received 
marks  for  a drawing  of  imperial  size.  Neither 
of  the  other  two  subjects  is  obligatory,  but  a 
fair  proportion  of  marks  wrill  be  given  for  each . 

The  works  must  be  those  of  the  previous 
school  year. 

The  drawings,  &c.,  are  to  be  submitted  in 
the  usual  manner  to  the  Examiners,  at  the 
Annual  Competition  (April,  1892)  of  the  De- 
partment of  Science  and  Art.  Competing 
drawings,  &c.,  must  be  marked,  “ In  Com- 
petition for  the  Mulready  Prize,”  in  addition 
to  being  labelled  and  staged  according  to 
the  regulations  of  the  Department  of  Science 
and  Art. 


STOCK  PRIZE . 

The  Council  of  the  Society  of  Arts  are  pre- 
pared to  offer,  under  the  terms  of  the  Stock 
Trust,  a Gold  Medal,  or  a Prize  of  £ 20 , for 
competition  amongst  the  students  of  the 
Schools  of  Art  of  the  United  Kingdom,  at 
the  Annual  National  Competition  held  in  1892. 

The  prize  is  offered  for  the  best  original 
design  for  architectural  decoration,  by  means 
of  painting,  stucco,  carving,  mosaic,  or  any 
other  method,  such  as  that  for  the  side  of  a 
room  or  hall,  a ceiling,  or  the  apse  or  side  of 
the  chancel  of  a church.  The  design  must  be 
on  imperial  sheets,  and  must  be  accompanied 
by  drawings  of  details  on  separate  imperial 
sheets.  Mere  patterns  or  pieces  of  painting 
and  modelling,  without  the  mouldings  or 
borders  necessary  to  make  up  a complete 
decorative  scheme,  will  not  be  taken  into  con- 
sideration. The  work  is  to  be  that  of  the  pre- 
vious school  year. 

The  designs  are  to  be  submitted  in  the  usual 
manner  to  the  Examiners,  at  the  Annual  Com- 
petition (April,  1892)  of  the  Department  of 
Science  and  Art.  Competing  designs  must 
be  marked,  “ In  competition  for  the  Stock 
Prize,”  in  addition  to  being  labelled  and 
staged  according  to  the  regulations  of  the 
Department  of  Science  and  Art. 


Chicago  Exhibition,  1893. 

♦ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  not  be 
issued  till  later  in  the  month,  but,  in  the  mean- 
time, intending  exhibitors  can  apply  to  the 
Secretary  of  the  Royal  Commission,  and  their 
names  will  be  noted  at  once,  with  a view  to  their 
receiving  early  copies  of  the  prospectus  when 
ready. 

A few  copies  of  the  Regulations  for  Foreign 
Exhibitors,  and  Rules  for  the  Department  of 
Fine  Arts,  have  been  received,  and  copies  may 
be  obtained  on  application  to  the  Secretary, 
John-street,  Adelphi. 

A movement  has  been  set  on  foot  at  Bristol 
for  the  adequate  representation  at  the  Chicago 
Exhibition  of  the  close  connection  of  that  city 
with  the  Cabots,  the  discoverers  of  the  main- 
land of  North  America  in  1497,  a year  before 
Columbus  discovered  South  America,  and 
five  years  after  he  discovered  the  West 
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Indies  in  1492,  which  is  the  date  com- 
memorated by  the  Columbian  Exhibition. 
Bristol  was  the  home  of  John  Cabot  for  many 
years,  and  his  distinguished  son,  Sebastian 
Cabot,  was  born  there.  Although  these  dis- 
coverers received  little  support  from  the  King, 
they  were  heartily  encouraged  by  the  mer- 
chants of  Bristol,  who  risked  much  in  their 
support.  It  has  been  suggested  that  the 
exhibit  from  Bristol  at  Chicago  should  con- 
sist of  a reproduction  of  Saint  Peter’s  Hospital, 
Bristol,  a specimen  of  domestic  architecture 
which  dates  partly  from  before  the  time  of  the 
Cabots,  and  partly  from  the  period  of  the 
colonisation  of  Virginia ; and  also  a model  of 
the  Matthew , the  ship  in  which  the  Cabots 
sailed  and  made  their  discovery  of  the  main- 
land of  America. 


Miscellaneous. 


GUTTA-PERCHA  TREE  AT  SINGAPORE. 

The  September  number  of  the  Bulletin  of  the 
Royal  Gardens , Kew , has  the  following  account  of 
the  continued  existence  in  the  island  of  Singapore  of 
the  original  species  of  gutta-percha  tree  ( Dichopsis 
gutta , Benth.),  originally  described  as  Isonandra 
gutta , Hook.,  from  which  gutta-percha  was  first 
obtained,  which  is  abstracted  from  a note  by  M. 
Serullas  in  the  Paris  Comptes  Rendus : — 

“The  existence  of  gutta-percha  was  announced  to 
the  civilised  world  in  1842  by  Dr.  W.  Montgomerie. 
The  priority  in  this  respect  of  the  traveller  Tradescant 
has  not  been  established.  In  any  case  the  first 
specimens  which  reached  Europe  under  the  name, 
coming  from  Singapore,  were  brought  to  London  in 
April,  1843,  by  Sir  Jose  d’ Almeida. 

“ In  bringing  to  light  their  remarkable  properties 
no  time  was  lost  by  Hancock.  Wheatstone,  more- 
over, who  had  been  speculating  since  1837  on  a tele- 
graphic union  between  England  and  the  Continent, 
conceived  the  idea  of  employing  them  for  this  pur- 
pose, but  it  was  not  until  the  10th  of  January,  1849, 
that  a submarine  cable  was  first  sunk  by  Mr.  Walker 
in  the  English  Channel.  This  cable,  whose  length, 
however,  was  only  two  miles  starting  from  Folke- 
stone beach,  was  sheathed  with  gutta-percha. 

“Since  that  time  numerous  attempts  have  been 
made  to  replace  gutta-percha  for  this  purpose,  now 
that  the  demand  is  so  great,  and  it  is  constantly 
becoming  more  scarce  and  dearer  every  year.  Hitherto 
they  have  all  failed.  The  fact  is  that  submarine 
telegraphy  requires  gums  of  the  finest  quality. 
Those  of  Bassia  Parkii  from  Africa,  and  of  Mimusops 
Balata  from  the  Guianas,  have  only  given  negative 


results.  As  for  that  of  Payena  Leevii  (Gutta  Sundek), 
if  it  is  in  actual  use  to-day  it  is  simply  owing  to  mis- 
take on  the  part  of  the  collectors. 

“The  only  gums  which  are  of  use  as  insulators  for 
cables,  are  produced  by  trees  of  the  genus  Isonandra 
(now  sunk  in  Dichopsis).  Their  natural  habitat  is 
exclusively  in  the  Malayan  region. 

“ The  destruction  of  the  interesting  zone  of  Malay 
forests  proceeds  rapidly.  The  natives  cut  every  avail- 
able tree  and  repeat  the  process  as  fast  as  they  spring 
up  again  ; they  have  thus  suppressed  for  the  last  forty 
years  their  reproduction  and  multiplication. 

“ Such  gums  as  those  used  at  the  commencement  of 
the  industry  are  those  no  longer  met  with  except  in 
exceptional  cases.  Those  which  have  replaced  them 
will  share  the  same  fate  within  the  next  fifty  years. 
Little  by  little  the  exportations  are  beginning  to 
cease  from  the  Malay  ports.  The  scanty  plantations 
started  in  the  East  Indies  are,  moreover,  formed  not 
of  the  better  species,  but  of  those  which,  though 
rich  in  latex,  yield  an  inferior  product.  Submarine 
telegraphy,  in  point  of  fact,  is  on  the  eve  of  finding 
itself  destitute  of  those  plants  which  are  indispensable 
to  it  in  the  present  state  of  science,  yet  the  source  of 
these  guttas  is  still  imperfectly  understood. 

“Historically,  the  first  plant  described  as  a source  of 
gutta-percha  was  Isonandra  gutta , Hooker.  This  is 
the  only  tree  of  which  the  coagulated  latex,  when 
sent  to  Europe,  has  stood  the  test  of  practice.  It  is 
described  as  extinct  since  1857  in  the  island  of 
Singapore,  and  as  existing  only  in  the  Malay  forests. 

“In  point  of  fact,  this  species  has  become  excessively 
rare,  but  it  is  still  in  existence.  Its  adult  representa- 
tives were  still  propagating  themselves  in  1887  at 
Chasseriau  estate  in  the  ravines  of  the  ancient  forest 
of  Boukett  Timah,  situated  in  the  centre  of  Singa- 
pore, where  it  was  discovered  in  1847  by  Mr.  Thomas 
Lobb,  who  collected  on  the  spot  the  specimens  pre- 
served in  the  Kew  Herbarium.  Except  Dr.  Oxley,  no 
one  has  since  succeeded  in  obtaining  it.  The  tree  only 
flowers  when  thirty  years  old,  and  at  intervals  of  two 
years.  When  I found  it  in  1887  any  gutta  collecting 
had  ceased  for  the  last  thirty  years.  The  extinction  of 
the  tree  was  supposed  to  be  complete.  Nevertheless, 
hardly  three  years  ago  there  still  existed  in  the 
remnants  of  the  ancient  forests  of  the  island  adult 
trees  of  this  species,  represented  chiefly  by  offshoots. 

“ The  word  ‘ gutta  ’ in  the  Malay  language  is  only 
used  in  the  absolutely  general  sense  of  ‘ gum  ’ or 
‘ glue.’  The  word  ‘ percha  ’ does  not  mean 
merely  ‘ Sumatra  ’ as  has  hitherto  been  generally 
believed  (Sumatra  is  called  ‘ perxa,’  which  means  the 
inhabited  terrestrial  world).  Percha  means  ‘rag,’ 
and  exactly  characterises  the  appearance  of  the  gums, 
which  before  treatment  with  warm  water  resemble 
rags  half  reduced  to  compressed  paper-pulp. 

“In  the  Malay  forests,  in  which  I travelled  for  four 
years,  I met  with  only  five  kinds  of  trees  which  could 
be  mistaken  at  first  sight  for  I.  Gutta  from  their 
foliage,  and  from  having  a similar  latex.  It  is  im- 
possible to  confuse  it  with  the  other  species  of 
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Isonandra  which  produce  gutta  of  different  quality, 
Gutta  Sundek  in  this  respect  being  intermediate. 

“ The  Gutta  Sundek  of  commerce  is  evidently  a 
complex  mixture.” 

Dr.  Montgomerie  sent  specimens  from  Singapore 
to  the  Society  of  Arts  in  1843.  These  specimens  are 
described  as  follows  in  the  minutes  of  the  Society’s 
Committee  for  November  30th,  1843  : — “ 1.  Bottle  of 
the  juice.  2.  Thin  sheets  resembling  scraps  of 
leather.  3.  A spongy  mass  as  it  concretes  in  a 
vessel.  4.  Substance  formed  into  masses  by  agglu- 
tinating the  thin  sheets  by  means  of  hot  water.” 

In  1845,  the  Gold  Medal  of  the  Society  was 
awarded  to  Dr.  Montgomerie,  “for  the  introduction 
of  a substance  called  gutta-percha  from  Singapore.” 


AGRICULTURAL  CREDIT  INSTITUTIONS 
IN  AUSTRIA. 

The  United  States  Consul  at  Reichenberg  says  in 
his  last  report,  that  one  great  cause  of  agricultural 
distress  in  Austria  is  to  be  attributed  to  the  limited 
scope  of  agricultural  credit  conditions.  Credit  has 
not,  in  most  cases,  the  characteristics  which  the 
Austrian  farmer,  by  virtue  of  his  importance,  should 
demand.  The  rate  of  interest  depends  upon  the 
condition  of  the  market,  and  reaches,  on  account  of 
demand  fostered  by  speculation,  a height  which  no 
estate  can  bear.  The  researches  of  the  Central 
Statistical  Commission  during  the  last  year,  show 
that  registered  debts  secured  by  real  estate  amount 
in  those  districts  where  a registry  system  exists,  such 
as  Bohemia,  Silesia,  and  Moravia,  Upper  and  Lower 
Austria,  Styria,  &c.,  to  3,062,000,000  florins,  while 
small  estates  alone  are  indebted  to  the  amount  of 

2,000,000,000  florins,  paying  as  high  as  12  per  cent., 
while  the  larger  sums  pay  5 and  6 per  cent.  When 
it  is  considered  that  rents  are  continually  falling  and 
that  Austrian  estates  in  very  good  districts  produce 
only  an  earning  of  3 to  5 per  cent,  on  an  average,  it 
can  be  seen  that  the  land  cannot  support  so  high  a 
rate  of  interest.  In  order  that  agricultural  credit 
may  really  aid  the  farmer  it  must  (1)  be  cheap,  so 
that  the  interest  bears  a proper  relation  to  produc- 
tion ; (2)  there  must  be  a fixed  rate  of  interest,  un- 
influenced by  speculation,  based  entirely  upon  the 
rent  of  the  property,  if  rented  ; and  (3)  the  principal 
should  not  be  demanded  so  long  as  payments  are 
promptly  made  and  interest  paid  up.  In  regard  to 
the  various  banking  institutions  of  Austria  these  have 
more  connection  with  manufacture  than  with  agri- 
culture, and  the  Vienna,  Prague,  and  Buda-Pesth 
banks  devote  themselves  almost  exclusively  to  in- 
dustry and  trade.  Two  great  institutions — the 
Hypothekenbank  of  the  kingdom  of  Bohemia,  and 
the  Landwerthshaftlichen  Credit  Bank — occupy  them- 
selves with  transactions  with  large  agricultural  estates. 
The  loans  made  by  the  first  of  these  banks  are  not 
made  in  cash  but  by  issuing  their  own  bonds,  which 
are  known  as  pfandbriefe.  The  whole  amount 
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of  such  bonds  in  circulation  must  not  exceed  the 
amount  of  actual  loans.  The  rate  of  interest  of 
mortgage  bonds  is  from  4 to  5 per  cent.,  and  is  equal 
to  the  interest  on  the  mortgage  for  which  the  bonds 
have  been  issued.  Every  year  it  is  determined  by 
chance  what  proportion  of  these  bonds  must  be 
cashed.  The  Government  is  responsible  for  the 
claims  of  holders  of  bonds,  according  to  the  statutes. 
As  the  deeds  are  dealt  in  “on  change,”  they  offer 
excellent  investment  for  capital.  The  holders  of 
such  bonds  can  at  any  time  sell  their  claims  on  the 
bank.  The  extent  of  4 and  5 per  cent,  pfandbriefe 
amounts  at  present  to  about  100,000,000  florins.  The 
Landwirthshaftlichen  Credit  Bank  does  a commission 
business,  helps  especially  the  export  of  sugar,  grants 
credits,  and  gives  certificates  in  amounts  of  100,  500, 

1.000,  and  5,000  florins.  The  capital  amounts  to 

2.000. 000  florins,  divided  into  10,000  shares  of  200 
florins  each,  of  which  100  florins  each  are  paid  up. 
The  fund  can,  however,  with  the  consent  of  the  Go- 
vernment, in  case  of  need  be  raised  to  12,000,000 
gulden.  The  connection  which  the  bank  has  with 
agriculture  is  the  quantity  of  loans  secured  by  mort- 
gage, liens  on  crops,  implements,  &c.,  and  the  insur- 
ance of  machinery,  implements,  and  animals.  The 
bank  is  also  empowered  to  aid  economical  under- 
takings, especially  those  for  the  improvement  of  the 
land.  In  regard  to  the  length  of  credit,  personal 
credit  is  granted  for  indefinite  periods,  and  secured 
credit  only  for  fixed  periods,  never  longer  than  three 
years.  The  enjoyment  of  an  open  credit  can  only 
take  place  when  the  applicant  has  deposited  a sum 
amounting  to  5 per  cent,  in  cash  of  the  credit 
granted  in  the  general  safety  fund  and  given  the 
necessary  securities.  With  secured  loans  this  pay- 
ment is  omitted.  The  value  of  real  estate  about  to 
be  mortgaged  is  usually  fixed  by  the  amount  pro- 
duced by  the  land  and  soil.  Twenty  times  this 
yearly  amount  will  be  advanced.  Far  more  than 
these  great  banks,  and  operating  much  more 
advantageously  for  the  small  landowner,  are  the 
savings  and  advance  funds  ( Spar  und  Voorschuss- 
kassen ) and  the  Agricultural  Credit  and  Partnership 
Association  Jandwirthscha ftlichen  Credit  und 
Genossenschafts  Verein ),  and  these  require  a much 
lower  rate  of  interest.  The  agricultural  associations, 
which  arise  from  the  union  of  a number  of  land- 
owners,  accomplish  very  important  work;  andwhere- 
ever  they  have  been  established  they  have  succeeded. 
These  accomplish  definite  undertakings ; for  instance, 
for  the  regulation  of  streams  in  one  or  two  communi- 
ties, a Wassergenossenschaft  will  be  founded  ; for 
the  drainage  of  fields  and  meadows  of  an  entire  district, 
a Drainagenossenschaft;  or  one  for  the  procuring 
of  implements,  machines,  and  other  articles  needed 
for  agricultural  purposes,  which  are  bought  whole- 
sale, and  delivered  to  members  at  less  cost  than  the 
retail  prices.  In  the  last  four  years  a very  effective 
agency  in  agricultural  credit  conditions  has  been 
developed,  in  the  shape  of  a loan  association,  which 
is  being  yearly  extended.  The  “ Country  Savings 
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and  Loan  Fund  Association  ” has  for  its  object  the 
moral  and  material  improvement  of  its  members,  the 
granting  of  loans  to  members  under  a general 
guarantee,  as  well  as  the  employment  of  such  un- 
employed capital  as  is  not  needed.  The  objects  of 
the  society,  succinctly  stated,  are — (1)  To  furnish  its 
members  with  money  for  agricultural  purposes,  in 
proportion  to  their  credit  and  reliability,  under  a 
general  guarantee ; (2)  to  accept  deposits  of  unem- 
ployed capital ; and  (3)  the  creation  of  profitable  and 
economical  partnerships  in  the  district  of  the  associa- 
tion. Only  responsible  owners,  lessors,  or  holders 
of  land  in  the  district,  who  are  in  full  enjoyment  of 
their  rights  of  citizenship,  and  who  are  not  members 
of  any  other  credit  association,  are  admitted  to 
membership.  The  society  must  be  informed,  with 
each  application  for  a loan,  of  the  use  to  be  made  of 
the  money ; and  the  officers  of  the  society  are 
required  to  watch  that  such  loans  are  only  used  for 
agricultural  purposes,  and  in  the  manner  proposed. 
The  length  of  the  period  for  which  the  loan  is 
granted  depends  upon  the  purpose  for  which  it  is 
made ; and  any  improper  use  of  the  money  gives 
the  society  the  right  to  demand  and  recover  the 
amount  at  once.  Every  member  is  entitled  to  a 
loan  not  exceeding  the  maximum  amount,  usually 
1,000  to  1,500  florins.  These  loans  usually  pay  an  in- 
terest of  half  per  cent,  higher  than  the  association 
allows  on  deposits.  According  to  the  Statutes  of 
Lower  Austria,  in  no  case  can  the  interest  on  loans 
be  more  than  per  cent,  greater  than  on  deposits. 


SWISS  WATCH-MAKING  INDUSTRY. 

A correspondent  of  the  Economiste  Franfais , who 
has  long  been  resident  in  the  Bernese  Jura,  gives  the 
following  information  with  regard  to  the  watch- 
making industry  of  Switzerland: — 

It  is  in  the  west  of  Switzerland,  where  the  French 
language  is  spoken,  that  the  watch  industry  is  chiefly 
to  be  found.  Four  distinct  centres  are  at  the  present 
time  occupied  by  thousands  of  the  workmen’s 
families  : — Geneva,  Yaud,  the  canton  of  Neuchatel, 
and  the  Bernese  Jura. 

In  the  19th  century  it  is  the  Bernese  Jura  which 
has  largely  developed  the  watch  industry.  Every- 
where, in  the  mountains  and  valleys,  watch-making 
introduced  at  the  end  of  the  18th  century  by  the 
Neuchatelese,  is  taking  a more  prominent  position, 
and  three  industrial  centres  are  growing  up  in  Bienne, 
St.  Imier,  and  Porrentruy. 

If  chance  has  brought  into  the  west  of  Switzerland 
the  first  watchmakers,  the  latter  found  there,  to  assist 
them  in  establishing  their  industry,  an  excellently 
prepared  centre. 

These  mountain  countries  were  poor  ; no  industrial 
or  artistic  feature  was  found  there  ; emigration,  as 
in  the  Oberland,  Valais,  and  the  Grisons,  was  a 
traditional  custom.  Small  domestic  workshops  for 
watchmaking  were  established,  where  the  members 


of  the  family  found  in  the  long  winter  months  a | 
remunerative  employment,  while  they  kept  in  the 
summer  to  the  rearing  of  cattle  and  to  the  cultivation  *1 
of  the  land.  The  peasants  hailed  with  joy  this 
method  of  adding  to  their  incomes,  which  in  no 
sense  modified  their  old  habits,  and  secured  them  a 
greater  amount  of  material  ease  and  well-being ; 
thenceforth  emigration  to  foreign  countries  was  no  | 
longer  necessary  for  the  Swiss  ; they  devoted  them- 
selves to  industry.  It  should  be  noted,  moreover,  : 
that  the  watch  industry  requires  little  capital.  1 
Factories  are  not  made  use  of ; the  carriage  of  the  ! 
light  product  was  rendered  easy  owing  to  the  perfect 
organisation  of  the  Swiss  posts,  which  serve  the 
highest  mountains.  Markets  have  been  open  on  all 
sides  since  the  commencement  of  the  19th  century. 

At  that  time  sprang  up  an  ingenious  labour  organ- 
isation, combining  at  one  and  the  same  time  the 
advantages  of  principal  and  minor  industry.  Com- 
posed of  small  workshops,  grouped  in  a given  region, 
it  is  under  the  control  of  a manufacturer  who  gives 
orders  to  the  workman,  supplies  him  with  the  neces- 
sary materials,  and,  when  the  watch  is  finished, 
effects  a sale.  Under  this  system  the  master  has  not 
the  general  expenses  of  a factory,  and  the  diminution 
in  production  and  holidays  affect  him  but  little.  In 
his  turn,  the  workman  working  at  home  has  a par- 
ticular part  of  the  watch  to  work  upon,  either  the 
watch  case  or  detached  pieces.  The  workman  is 
both  journeyman  and  foreman  who  combines  his 
dwelling  with  his  workshop.  Paid  by  piecework,  he 
works  at  his  leisure  from  early  in  the  morning  to  late 
at  night ; and  Art.  1 1 of  the  federal  law  of  the 
23rd  March,  1877,  cannot  be  applied  to  him.  “The 
regular  duration  of  a working  day  must  not  exceed 
1 1 hours.  This  duration  must  be  comprised  between 
11  a.m.  and  8 p.m.  during  the  months  of  June,  July, 
and  August,  and  between  6 a.m.  and  8 p.m.  during 
the  remainder  of  the  year.”  Such  a system,  which 
allows  the  wife  to  assist  in  the  work  of  the  husband, 
and  the  children  to  be  initiated  by  an  easy  apprentice- 
ship into  the  manufacture  of  a special  part  of  the 
watch,  must  suit  the  mountaineers  of  the  district  of 
Neuchatel  and  the  Bernese  Jura.  They  preserve 
their  intelligence,  realise  often  large  profits,  and  by 
the  intelligent  practice  of  industrial  art,  improve 
their  social  status. 

Little  by  little  the  heads  of  business  houses  have 
drawn  into  their  locality  a large  number  of  families 
from  the  rural  districts,  and  in  the  mountains,  at 
1,000  metres  altitude,  and  on  the  plains  where  only 
the  abundant  pasturage  affords  a means  of  livelihood 
for  the  native,  towns  have  risen  rapidly,  such  as 
Chaux  deFonds,  Locle,  and  St.  Imier. 

Thus  the  system  of  collective  industry,  with  work 
at  the  domestic  hearth,  has  formed  several  genera- 
tions of  watchmakers.  But,  for  thirty  years,  com- 
petition, and  particularly  American  competition, 
has  necessitated  the  erection  of  works  with  me- 
chanical appliances.  Objections  were  raised  by 
certain  persons  to  the  work  in  houses  and  small 
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workshops,  to  the  want  of  unity,  of  exactness  and  of 
uniformity  in  the  manufacture  of  pieces  of  the  same 
kind ; some  pointed  to  a very  great  inferiority  in  the 
division  of  labour  ; others  asserted  that  the  home 
watch-making  industry,  notwithstanding  the  tradi- 
tional qualities  of  the  workman,  would  make  no 
advance  ; many  point,  not  unreasonably,  to  the  high 
price  of  skilled  labour.  At  the  Philadelphia  Exhibi- 
tion in  1876,  the  Swiss  delegate  to  that  Exhibition, 
M.  Gribi,  illustrating  the  constant  improvement  of 
American  watch-making,  reported  as  follows : — 
“It  is  the  result  of  their  system  of  manufacture, 
which  allows  of  a rigorous  and  constant  superin- 
tendence, carried  out  up  to  the  minor  details,  as 
much  in  the  construction  of  their  tools  as  in  the 
making  of  the  watches.  If  apprenticeship  has  cost 
the  Americans  dearly,  the  experience  which  they 
have  acquired  is  now  worth  to  them  hundreds  of 
thousands  of  dollars.  It  is  this  experience  which 
enables  them  to  compete  with  us,  and  which  we 
shall  not  acquire  so  long  as  we  preserve  the  princi- 
ples which  are  the  basis  of  our  system  of  manufac- 
ture, that  is  to  say,  home  industry.” 

Since  then  the  manufacturers  in  the  western  dis- 
tricts of  Switzerland  have  gradually  substituted  work 
in  factories  for  work  in  the  small  workshop.  Fac- 
tories have  been  built,  provided  with  improved 
machinery,  the  immediate  result  of  which  has  been 
the  diminution  in  cost  price  and  the  development  of 
consumption.  While  maintaining  the  manufacture 
of  watches  of  precision,  chronometers,  and  compli- 
cated pieces,  they  have  bestowed  considerable  atten- 
tion to  the  making  of  ordinary  watches  of  good 
quality  ; and,  at  the  time  of  the  Universal  Exhibition 
of  1889,  the  reporter  of  Class  26,  M.  Cesar  Brandt, 
Member  of  the  International  Jury,  wrote:  — “The 
Paris  Exhibition  has  shown  that  Switzerland  is  in 
the  front  rank  in  this  class  of  watch- making,  and 
that  she  has  made  the  greatest  progress  with  the 
ordinary  watch.  This  progress  is  due  chiefly  : ( 1)  to 
the  factories  making  the  whole  watch  by  mechanical 
processes ; (2)  to  the  factories  forming  a syndicate, 
which  has  resulted  in  the  production  of  an  improved 
article;  ” and  lie  cited,  as  a proof  of  this  progress, 
two  well-known  establishments  in  Jura — the  Fran- 
cillon  factory  of  St.  Imier,  and  the  Dubail-Monnin- 
Frossard  factory  of  Porrentruy. 

The  transformation  of  the  means  of  production 
and  the  work  in  factory,  whilst  leaving  a very 
important  place  in  the  work  of  the  small  workshop, 
have  hitherto  secured  to  the  Swiss  watchmakers  a 
regular  and  satisfactory  remuneration,  notwithstand- 
ing active  competition,  which  has  entailed,  within  20 
years,  a diminution  in  wages  from  15  to  20  per  cent., 
at  the  same  time  that  the  price  of  the  watch  has 
fallen  by  from  40  to  50  per  cent. 

If  Swiss  watch-making  has  been  able,  in  spite  of 
passing  crises,  to  maintain  its  traditional  renown,  to 
improve  its  plant,  keep  its  place  on  the  markets  in 
England,  Germany,  Austria,  Russia,  Italy,  Belgium, 
Holland,  and  even  in  France  and  the  United  States, 


where  competition  is  keen,  it  owes  it  to  the  bold 
initiative  of  the  masters,  seconded  by  the  intelligence 
and  skill  of  the  workmen. 

The  watch-making  schools  of  Geneva,  Neuchatel, 
Chaux  de  Fonds,  Locle,  Fleurier,  Bienne,  St.  Imier, 
and  Porrentruy ; the  observatories ; the  numerous 
manufacturing  societies,  and  the  trade  journals  have 
all  contributed  to  the  progress  of  this  industry. 

The  value  of  the  total  exports  of  watches  from 
Switzerland  in  1890  exceeded  the  sum  0^4,000,000. 

The  workman,  by  quitting  the  fields  for  the  urban 
factories,  loses  several  advantages,  among  others 
cheapness  of  living,  real  independence ; but  at  any 
rate  he  receives  regular  wages.  Fortunately  for  him 
the  chief  industries  have  developed  quietly  and  by 
degrees,  still  leaving  some  room  for  domestic  labour. 
Thus  the  relations  between  masters  and  workmen 
have  not  been  strained  hitherto,  and  federal  legisla- 
tion, which  protects  the  worker  very  effectually,  has 
prevented  abuses.  The  only  thing  which  has  been 
noticed  is  in  regard  to  the  payment  of  wages,  and  in 
particular  to  the  watch-making  industry.  A number 
of  manufacturers  have  been  accustomed  to  retain, 
under  the  peculiar  name  of  discount,  a sum  of  5 per 
cent,  on  the  wages  paid  each  month  to  their  workmen. 
Denounced  at  the  Workmen’s  Congress  at  Olten,  in 
April,  1890,  this  practice  was  immediately  abandoned 
by  the  principal  manufacturers,  and,  little  by  little, 
under  the  pressure  of  the  workmen,  it  will  come  into 
disuse. 

The  Swiss  watchmaker  has  made  for  himself,  by 
his  knowledge,  his  professional  skill,  and  his  relatively 
high  wage,  an  exceptional  position  in  the  working 
world.  Paid  by  piece-work,  he  gets  the  same, 
whether  in  the  factory  or  at  home.  He  works, 
generally,  without  engagement;  but  the  tacit  con- 
tract, concluded  with  his  master,  cannot  be  broken 
without  notice  on  either  side,  which  is  often  14  days. 
Several  families  show  a monthly  gain  of  from  ^12  to 
^16,  and,  as  the  cost  of  living  is  in  Switzerland  much 
less  than  in  the  manufacturing  centres  of  France, 
Germany,  and  England,  it  may  be  safely  concluded 
that  comfortable  living  is  easily  obtained.  Such 
would  almost  always  be  the  case,  if  drink  were  not 
the  supreme  enjoyment  in  these  mountainous  dis- 
tricts, and  if  it  did  not  consume  a very  large  part  of 
the  wages.  Owing  to  societies  which  have  been 
formed  in  Switzerland,  the  workman  finds  support 
in  case  of  illness,  accidents,  or  idleness.  Co-operative 
stores  and  boarding  houses,  cheap  restaurants,  and 
savings  banks  are  present  in  large  numbers. — Board 
of  Trade  Journal. 


COLOUR  TESTS. 

A report  for  the  year  ending  May  31  last,  by  Mr. 
G.  J.  Swanston,  the  Assistant  Secretary  of  the 
Marine  Department  of  the  Board  of  Trade,  upon  the 
colour  tests  used  in  the  examination  of  candidates 
for  masters’  and  mates’  certificates  in  the  British 
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mercantile  marine,  has  been  issued  as  a Parliamentary 
paper. 

The  report  is  as  follows  : — 

The  usual  statistical  Tables  for  the  year  ending 
May  31  last,  relative  to  the  examination  in  colours  of 
candidates  for  masters’  and  mates’  certificates  of 
competency,  and  other  persons  belonging  to  the 
mercantile  marine,  are  herewith  submitted. 

The  number  of  persons  who  presented  themselves 
for  examination  for  masters’  and  mates’  certificates  of 
competency  under  Form  “ Examination  2 ” amounted 
to  4,688,  being  an  increase  of  26  over  the  previous 
year,  when  4,662  were  examined.  In  the  past  year 
31  persons  were  rejected  for  their  inability  to  dis- 
tinguish colours,  as  compared  with  23  rejected  in  the 
previous  year. 

The  number  of  persons  examined  in  colours  only, 
under  Form  “ Examination  2a,”  amounted  to  601,  of 
which  32  were  rejected,  being  an  increase  of  over  i*8 
per  cent.,  as  compared  with  the  previous  year,  when 
out  of  839  candidates  examined,  29  were  rejected. 


The  mode  of  conducting  the  colour  test  examina- 
tion described  in  the  report  for  the  year  1887  is  still 
in  operation,  but,  as  I mentioned  in  my  remarks  of 
last  year,  the  whole  subject  of  colour  vision  and  the 
best  mode  of  conducting  the  examinations  ars  now 
under  investigation  by  a committee  appointed  by  the 
Royal  Society.  It  is  not  probable  that  their  report 
will  be  presented  until  next  year. 

Appended  to  the  report  is  a list  of  the  candidates 
who  failed  to  pass.  Some  few  among  them  suc- 
ceeded in  satisfying  the  examiners  at  a later  date 
than  the  date  mentioned.  One  man,  who,  on 
March  3,  described  a green  card  as  drab,  drab  as 
green,  pink  glass  as  salmon  and  green,  standard 
green  as  blue,  bottle  green  as  red,  and  neutral  as 
green,  passed  a fortnight  later,  having  apparently 
learned  to  distinguish  the  colours  in  the  intervening 
period. 

Also  appended  is  two  Tables  showing  the  number 
and  nature  of  the  mistakes  made  by  the  rejected 
candidates ; — 


TABLE  I. 


Colours  of  Cards. 

White. 

Black. 

Red. 

Pink. 

Green. 

Drab. 

Blue. 

Yellow. 

Other 

Colours. 

White,  described  as . . 

— 

— * 

I 

— 

— 

— 

13 

*Black 

99  >9  • * 

__ 

— 

4 

I 

16 

I 

— 

— 

12 

*Red 

99  99  * * 

— 

— 

— 

— 

21 

— 

— 

— 

II 

Pink 

9 9 9 9 • • 

I 

— 

17 

— 

l66 

32 

12 

— 

34 

*Green 

9 9 9 9 • • 

32 

— 

28 

42 

— 

33 

4 

32 

Drab 

9 9 99  • * 

7 

— 

2 

64 

205 

— 

— 

4 

40 

Blue 

9 9 9 9 • • 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Yellow 

99  99  • • 

4 

— 

1 

— 

I 

3 

— 

— 

3 

TABLE  II. 


Colours  of  Glasses. 

Ground. 

Red. 

Pink. 

Green. 

Pale 

Green. 

Yellow. 

Neutral. 

Blue. 

Pale 

Blue. 

White. 

Other 

Colours 

^Ground,  described  as. 

— 

3 

I 

I 

— 

I 

— 

— 

— 

163 

31 

'^Standard  Red  ,, 

— 

— 

I 

67 

— 

18 

2 

— 

— 

— 

IO 

Pink  ,, 

— 

1 77 

— 

9° 

— 

179 

6 

3 

— 

7 

80 

^Standard  Green  ,, 

— 

35 

7 

— 

IO 

I 

23 

85 

9 

8 

16 

Bottle  ,,  ,, 

— 

39i 

7 

— 

4 

00 

8 

8 

2 

8 

30 

Pale  ,,  ,, 

— 

125 

7 

— 

— 

92 

15 

4 

5 

52 

31 

Yellow  ,, 

— 

204 

2 

39 

3 

— 

1 

— 

— 

9 

48 

Neutral  ,, 

— 

5i 

2 

324 

3 

19 

— 

4 

10 

5 

36 

Blue  ,, 

— 

1 

29 

140 

3 

— 

— 

— 

2 

1 

8 

Pale  Blue  , , 

— 

1 

2 

287 

14 

— 

— 

— 

— 

72 

1 2 

White  „ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

* Colours  for  failure  in  distinguishing  which  the  Board  of  Trade  reject  candidates. 
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SIR  JOHN  HILL  AND  THE  SOCIETY  OF 
ARTS. 

Dr.  John  Hill,  who  having  received  in  1774  the 
Swedish  Order  of  Vasa,  as  a reward  for  the  publi- 
cation of  his  large  work  on  Botany,  styled  himself  Sir 
John  Hill,  was  a most  voluminous  author,  and  the 
list  of  his  works  fills  five  and  a half  columns  of  the 
Dictionary  of  National  Biography.  Pie  was  anxious 
to  place  on  the  title-pages  of  these  works  a list  of  the 
honours  which  he  had  received,  but  he  was  not  held 
in  much  esteem  by  those  he  had  dealings  with,  and 
when  he  was  brought  forward  for  the  Fellowship  of 
the  Royal  Society  he  was  blackballed.  The  same 
ill-fate  followed  him  when  his  name  was  submitted 
to  the  Society  of  Arts,  on  November  5 th,  1760.  He 
obtained  his  diploma  of  medicine  from  the  University 
of  St.  Andrew,  but,  with  this  exception,  he  was 
obliged  to  content  himself  with  such  honours  as  he 
received  from  abroad.  Hill,  who  was  then  “ Mr.  John 
Hill,  apothecary,”  presented  two  papers  to  the  Royal 
Society,  one  “ On  the  Manner  of  the  Seeding  of 
Mosses”  (1746),  and  the  other  ‘‘On  Windsor 
Loam”  (1747),  which  were  printed  in  the  Philo- 
sophical Transactions ; but  although  the  Society 
accepted  his  papers,  they  would  not  agree  to  enrol 
his  name  on  their  list  of  Fellows,  and  he  expended  his 
wrath  by  publishing,  in  1 75 1 , “A  Review  of  the  Works 
of  the  Royal  Society,”  a volume  in  which  he  held  up 
the  Philosophical  Transactions  to  ridicule,  and  which 
he  dedicated  in  an  ironical  and  insulting  strain  to 
Martin  Folkes,  President  of  the  Society.  Ten  years 
afterwards  he  issued  a small  pamphlet  of  eighteen 
pages,  entitled  “ Some  Projects  recommended  to  the 
Society  for  the  Encouragement  of  Arts,  Manufac- 
tures, and  Commerce.  By  the  Inspector,  proposed 
F.R.S.,  proposed  Member  of  the  Society  for  the 
Encouragement  of  Arts,  &c.  London,  1761.” 

The  title  of  “ Inspector  ” Hill  took  from  his  having 
contributed  a daily  article,  full  of  scandal,  to  the 
London  Advertiser  and  Literary  Gazette , under  that 
name.  He  was  less  bitter  against  the  Society  of 
Arts  than  against  the  Royal  Society,  but  he  put  the 
best  face  he  could  on  his  discomfiture  in  both  cases, 
and  declared  that  he  did  not  resent  the  rejection. 
He  addressed  the  Society  as  follows  : - 

“Gentlemen, — My  vanity  is  not  in  the  least 
mortifyed  by  the  repulse  I received,  when  I was  pro- 
posed to  be  elected  a member  of  your  Society.  Though 
I was  rejected,  the  Ballot  terminated  to  my  honour.  I 
sollicited  no  votes,  I entreated  none  of  my  friends  to 
be  present,  yet  I may  affirm  that  almost  everyone, 
who  came  not  purposely  to  exclude  me,  voted  in  my 
favour.  My  opponents  all  came  from  one  quarter  to 
gratify  their  resentment.  I forgive  them  freely;  they 
had  great  provocation  from  me ; for  I had  dragged 
into  open  light  their  ignorance  and  dulness,  which 
had  so  long  skulked  under  the  veil  of  Science  and 
Philosophy.  You,  gentlemen,  have  nothing  to  fear 
from  my  resentment.  Your  institution  is  so  honour- 
able to  yourselves  and  beneficial  to  the  Publick,  that  ] 
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it  would  be  an  invidious  task  to  busy  one’s  self  in 
discovering  small  imperfections.” 

The  pamphlet  contains  the  statement  of  two  pro- 
jects— one  is  intended  as  a joke,  and  is  set  out  in 
ridicule  of  the  Society’s  premium  list ; but  the  other 
is  evidently  intended  as  earnest,  for  it  is  a proposal 
for  employing  Hill  himself  in  an  undertaking  which 
much  interested  him.  He  proposed  that  the  Society 
should  “purchase  a spot  of  ground  about  20  acres, 
which  you  will  convert  into  a botanic  garden,  the 
care  and  management  of  which  I will  undertake  with 
a handsome  gratuity.  This  spot  should  not  be 
destined  for  the  cultivation  of  exotics  alone,  but  the 
medicinal  herbs  of  our  own  country  should  here  find 
a place.  I doubt  not  but  that  some  herb  of  native 
growth  might  be  found  a specific  remedy  for  every 
disease  incident  to  an  English  constitution.” 

Hill  subsequently  laid  out  gardens  of  his  own  at 
Bayswater,  where  he  cultivated  the  plants  from  which 
he  prepared  his  quack  medicines;  and  the  site  is 
covered  by  the  houses  which  now  form  Lancaster- 
gate.  The  specific  remedies  which  he  boasted  of, 
such  as  the  “essence  of  waterdock,”  “tincture  of 
valerian,”  “ pectoral  balsam  ofhoney,”and  “ tincture 
of  bardana,”  brought  him  a large  amount  of  money  ; 
but  he  could  not  cure  himself  with  them,  for  he  is 
said  to  have  died  of  gout,  a disease  for  which  he  pro- 
fessed to  have  a sovereign  remedy. 

Posterity,  as  well  as  Hill’s  contemporaries,  seems  to 
have  come  to  an  agreement  that  Garrick’s  epigram 
contained  only  the  sober  truth — 

“ For  physic  and  farces  his  equal  there  scarce  is, 

His  farces  are  physic,  his  physic  a farce  is.” 

Of  Hill’s  immense  work,  entitled  “The  Vegetable 
Kingdom,”  published  in  twenty-four  folio  volumes, 
1761-1775,  Mr.  Daydon  Jackson  says  it  is  both 
“ cumbrous  and  useless ” (“Guide  to  the  Literature 
of  Botany  ”)  ; but  Hill  is  entitled  to  some  praise,  for 
Mr.  Jackson  states  that  the  first  Lirmean  flora  of 
Britain  was  due  to  Hill,  “ who  arranged  Dillenius’s 
edition  of  Ray’s  ‘ Synopsis  ’ in  the  order  of 
Linnaeus’s  system,  but  without  altering  the  descrip- 
tive names.” 

It  is  strange  that  Hill  should  have  been  so  much 
less  indignant  with  the  Society  of  Arts  than  with  the 
Royal  Society,  for  in  the  latter  case  he  attacks  the 
Society  itself,  while  in  the  former  it  is  only  his 
enemies  in  its  ranks  that  are  attacked.  Possibly  he 
had  some  hopes  of  employment  by  the  Society  in  the 
formation  of  the  botanic  garden. 


THE  SPONGE  FISHERIES  OF  THE 
LEVANT. 

The  Journal  de  la  Clianibre  de  Commerce  de 
Constantinople  says  that  it  is  in  the  islands  under  the 
jurisdiction  of  Rhodes,  particularly  at  Symi,  Halki, 
and  Calymnos,  that  the  sponge  fishery  is  most 
extensively  engaged  in,  and  not  at  Rhodes  itself, 
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owing  to  the  fact  that  there  are  only  two  or  three 
European  shipowners  there,  owning  among  them 
about  three  or  four  “ scaphandros,”  a species  of 
diving  apparatus.  The  number  of  scaphandros 
owned  in  the  three  islands  above  mentioned  is  about 
300.  Each  scaphandro  is  attached  to  a vessel,  and 
the  vessels  equipped  for  the  fishery  have  a crew  of 
16  men,  of  whom  five  are  divers,  seven  or  eight 
sailors,  one  or  two  apprentices,  and  the  master.  In  the 
whole  of  the  islands  of  the  Archipelago  it  is  estimated 
there  are  about  1,000  boats.  The  owners  of  the 
scaphandros  receive  a third  of  the  catch  ; shipowners 
receive  a tenth  ; the  master  a varying  proportion ; 
and  the  crews  receive  in  wages  sums  varying  from 
£ 12  to  £\b.  The  tax  levied  by  the  Ottoman 
Government  upon  each  vessel  equipped  with  the 
diving  apparatus  amounts  to  the  sum  of  35  Turkish 
pounds ; and  for  each  boat,  from  which  ordinary 
diving  operations,  without  civing  dress,  is  carried  on, 
a sum  of  12  Turkish  pounds.  The  fishing  season 
lasts  six  months,  from  May  to  October ; and  for  this 
period  a total  product  is  reached  of  from  seven  to 
eight  kilogrammes  (kilogrammes  = 2-204lbs.  avoirdu- 
pois) of  sponges  a day  for  each  boat  engaged.  There 
is  a considerable  difference  between  the  two  opera- 
tions of  diving : with  the  scaphandro  and  without. 
The  diver  wh©  is  furnished  with  a scaphandro  can 
remain  under  water  for  40  minutes,  and,  conse- 
quently, has  plenty  of  time  to  make  a selection,  and 
collect  the  sponges  at  his  ease.  The  sponges,  how- 
ever, thus  gathered  have  neither  the  good  quality  nor 
the  size  of  those  brought  up  by  the  other  divers, 
owing  to  the  fact  that  the  man  with  the  scaphandro 
cannot,  without  danger,  go  down  to  a depth  exceed- 
ing 25  fathoms ; and  it  frequently  happens  that  the 
water  to  that  particular  depth  has  been  fished 
before  by  the  ordinary  divers.  A preference  is 
entertained  by  the  fishermen  of  the  Archipelago  for 
diving  in  the  ordinary  way,  without  the  scaphandro  ; 
and  this  is  practised  in  the  following  manner: — The 
diver  is  supplied  with  a cord,  at  the  end  of  which  he 
fixes  a white  flat  stone,  weighing  about  two  kilo- 
grammes, which  helps  him  in  his  descent,  and 
is  a guide  to  him  in  the  water.  As  soon  as  he 
reaches  the  bottom,  he  selects  his  sponges  and 
places  them  in  a net,  which  he  carries  suspended 
round  his  neck.  Then,  placing  his  naked  feet  upon 
the  stone,  he  signals  to  his  companion  by  means  of 
the  cord,  of  which  he  is  careful  not  to  relinquish  his 
hold,  that  he  is  ready  to  come  up.  The  depth  at 
which  experienced  divers  carry  on  their  operations  is 
from  thirty  to  forty  fathoms,  and  the  time  that  they 
can  remain  underwater  is  from  two  to  three  minutes. 
This  depth  will  explain  why  sponges  fished  under 
these  conditions  are  finer  in  texture  and  larger 
in  size  than  those  obtained  by  divers  with  the 
scaphandro.  Moreover,  in  ordinary  diving  opera- 
tions, if  the  man  is  perhaps  less  safe,  he  is 
certainly  freer  in  his  movements,  and  is  the  better 
able  to  conduct  his  search.  The  business  in  which 
he  is  engaged  is,  however,  of  a very  exhaust- 


ing nature.  The  amount  realised  by  this  industry 
represents  annually  a sum  of  nearly  ^350,000.  The 
exports  of  sponges  to  Europe  are  effected  in  transit 
via  Rhodes,  Smyrna,  and  Syra.  The  freights  on 
this  article  are  somewhat  high ; for  Trieste  they 
amount  to  as  much  as  fifteen  francs  the  hundred 
kilogrammes.  For  the  destination  of  France  and 
the  United  Kingdom  they  vary  between  twenty- 
five  and  thirty  francs  the  hundred  kilogrammes. 
Sponges  from  the  Ottoman  Archipelago  may  be 
divided  into  three  classes — those  of  superior  quality, 
those  which  are  large  in  size,  and  those  which  are 
inferior  in  quality,  called  tchimoucha.  The  first 
quality  fetches  an  average  price  of  about  8d.  to 
is.  3d.  a piece,  and,  by  weight,  they  are  sold  at  from 
14s.  to  25s.  per  pound.  The  price  of  the  second 
quality  varies  according  to  the  place  in  which  it  is 
found — between  6d.  and  is.  a piece,  and  from  7s. 
to  9s.  a pound.  As  regards  the  third  quality — the 
tchimoucha — this  is  sold  at  prices  varying  between 
id.  and  2d.  a piece.  The  part  taken  in  the  sponge 
fishing  industry  by  the  principal  islands,  which  are 
under  the  jurisdiction  of  Rhodes,  is  as  follows: — 
Production  of  Halki,  about  70  tons  ; Symi,  136 
tons;  Calymnos,  180  tons;  and  other  islands  about 
44  tons.  In  1890  the  value  of  the  exports  was 
as  follows: — Austria-Hungary,  ^84,000;  United 
Kingdom,  ^44,000 ; Turkey,  ^4,000  ; and  Egypt, 
^3,400- 


ASBESTOS  MINING  IN  CANADA. 

The  following  information  respecting  the  rapid 
development  of  the  asbestos  mining  industry  in 
portions  of  Canada,  printed  in  the  Board  of  Trade 
Journal , is  taken  from  the  Empire  : — 

Up  to  within  a few  years  ago,  by  far  the  greater 
part  of  fine  asbestos  fibre  adapted  for  spinning  came 
from  the  mines  of  Italy  and  Corsica,  and  its  price 
ranged  from  250  dollars  to  300  dollars  a ton.  The 
recent  discovery  of  immense  quantities  of  the  valuable 
mineral  in  the  province  of  Quebec  has  almost  revo- 
lutionised the  trade.  The  output  of  the  Canadian 
mines,  which  are  all  comprised  in  a very  small  circuit, 
has  increased  from  50  tons,  in  1871,  to  8,000  tons  in 
1890,  and  prices  have  advanced,  until,  notwithstand- 
ing the  largely  increased  production,  the  No.  1 
Quebec  asbestos  now  commands  almost  as  good  a 
price  as  the  best  Italian.  This  is  not  only  due  to 
the  superior  quality  of  the  article,  but  to  the  variety 
of  new  uses  to  which  it  is  applied,  and  which  are 
increasing  almost  daily.  The  commoner  grades 
continue,  as  before,  to  be  manufactured  into  steam- 
packing and  fireproof  building  felt. 

Though  it  was  known  some  decades  ago  that  there 
was  asbestos  in  the  eastern  townships,  it  was  only  a 
few  years  ago,  when  the  burning  of  the  forest  in 
Thetford  and  Coleraine  laid  bare  the  hills  of  serpen- 
tine, that  the  abundance  of  the  deposit  was  dis- 
covered. Now  there  has  spiung  up  in  each  of  those 
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townships  populous  mining  villages  containing  2,000 
to  3,000  souls  each,  and  large  quantities  of  the 
product  of  the  mines  are  almost  daily  shipped  to 
Boston. 

The  profits  derived  from  some  of  these  mines  are 
simply  enormous.  Thus,  the  Johnston-Irvine  mine 
at  Thetford,  which  some  five  years  ago  might  have 
have  been  bought  for  5,000  dollars,  now  returns  to  its 
owners  an  annual  profit  of  100,000  dollars,  producing 
as  it  does  the  finest  quality  of  the  mineral,  a large  pro- 
portion of  which  sells  from  275  dollars  to  300  dollars 
a ton,  while  the  method  of  mining  it  is  the  crudest 
and  most  elementary  imaginable.  There  is  little  or 
no  excavation  before  the  asbestos  is  reached,  but  the 
veins  of  the  fibre  are  blasted  out  of  the  surface  rock, 
and  men  with  hammers  separate  the  portions  of  rock 
that  adhere  to  the  pure  asbestos,  which  is  at  once 
sorted  into  grades  for  shipment. 

Some  of  the  finest  mines  in  Coleraine  have  been 
disposed  of  at  a high  figure  to  a firm  of  manufacturers 
of,  and  dealers  in,  asbestos  goods  at  Frankfort. 
This  firm  is  about  to  introduce  improved  machinery 
from  Europe  into  these  mines,  not  to  increase  the 
production,  but  to  lessen  its  cost.  There  would  be 
no  difficulty  at  all  in  largely  increasing  the  output  of 
the  mines,  but  the  miners  have  a practical  under- 
standing among  themselves  to  keep  up  the  price  of 
the  raw  product  by  allowing  the  demand  to  regulate 
the  supply.  Within  the  last  few  weeks  there  has 
been  an  attempt  in  Europe  to  reduce  prices,  manu- 
facturers having  quietly  accumulated  a certain  amount 
of  the  mineral  in  excess  of  present  requirements. 
The  miners  are  equal  to  the  emergency,  however, 
and  are  storing  the  output  of  their  mines  here  instead 
of  shipping  it  on  consignment. 


THE  CENTRES  OF  THE  FRENCH  SILK 
INDUSTRY. 

The  United  States  Consular  Clerk  at  Lyons,  in  his 
last  report,  says  that  the  geographical  position  of 
silk  weaving  in  France  has  undergone  considerable 
changes  since  the  introduction  of  the  industry. 
Cities,  in  which  silk  weaving  was  formerly  of  great 
importance,  have  turned  their  attention  towards 
other  industries  ; while  new  centres  have  sprung  up, 
and  attained  more  or  less  prosperity.  In  the  15  th 
century,  Rouen  contained  some  silk  looms,  but  the 
weaving  of  silk  has  long  been  discontinued  there. 
The  same  may  be  said  of  Orleans.  The  silk  manu- 
facture established  by  the  Popes  at  Avignon  was, 
for  a long  time,  in  a flourishing  condition ; and  its 
brocades,  damasks,  and  brocatelles  were  sought  for 
far  and  wide.  In  17 15,  the  height  of  prosperity  was 
reached  in  this  city,  with  5,000  looms  in  operation, 
and  a total  production  valued  at  ,£600,000.  When 
the  Popes  lost  control  of  Avignon,  the  city  began  to 
decline;  its  wearers  emigrated,  some  to  Nimes, 
some  to  Lyons.  At  present,  only  a few  looms  are 


to  be  found  at  Avignon,  and  these  are  generally 
engaged  on  plain  cheap  goods,  for  the  account  of 
Lyons  houses.  Tours  was  the  first  great  silk- weaving 
centre  of  France.  Under  the  direction  of  the  Italian 
weavers,  introduced  by  Louis  XI.,  in  1470,  a con- 
siderable degree  of  prosperity  was  soon  attained. 
For  the  last  60  years  the  Tours  silk  industry  has 
been  declining,  and  at  present  employs  but  1,000 
looms,  with  an  annual  production  of  about  ,£240,000. 
Nimes  was,  likewise,  one  of  the  early  centres  of 
silk  weaving.  It  was  the  home  of  a large  number  of 
Italian  refugees,  and  suffered  much  less  than  the 
other  silk  centres  from  the  expulsion  of  Protestant 
weavers.  The  18th  century  was  one  of  great 
prosperity  for  Nimes,  the  number  of  looms  reaching 
3 000  for  broad  tissues,  and  8, 000 for  silk-knitted  goods. 
The  number  of  looms  at  Nimes  and  in  the  Gard  De- 
partment is  now  estimated  at  1,500.  Ever  since  the 
1 3th  century  there  has  been  a small  number  of  looms 
for  silk  weaving  at  Paris  ; but  not  until  the  present 
century  did  their  output  assume  much  importance. 
At  present  about  25,000  looms  are  employed  in 
Paris  and  the  adjoining  districts  in  the  weaving  of 
silk  and  silk  mixed  goods,  principally  galloons, 
fringes,  cords,  and  all  other  varieties  of  passemen- 
terie and  trimmings.  The  total  value  of  all  these 
goods  reaches  about  ,£2,800,000  annually.  Nets, 
tulles,  and  laces  constitute  the  specialty  of  Calais. 
This  industry  is  of  comparatively  recent  date,  the 
first  loom  having  been  introduced  by  English  smug- 
glers in  1816.  The  real  importance  of  Calais  dates 
from  the  introduction  of  figured  tulles  in  1836.  At 
present  the  number  of  looms  at  Calais  and  its  suburb, 
Saint  Pierre  les  Calais,  is  about  1,800.  The  annual 
production  averages  about ,£2,000,000,  but  is  subject 
to  great  variations,  owing  to  the  fact  that,  whenever 
the  demand  for  silk  nets  and  laces  is  low,  Calais 
manufacturers  at  once  substitute  cotton  or  wool  on 
their  looms  to  meet  the  demands  of  the  trade. 
During  the  latter  half  of  the  present  century  Roubaix 
has  become  the  centre  of  an  extensive  industry,  manu- 
facturing silk  and  wool,  and  silk  and  cotton  mixed 
goods.  These  articles,  though  often  wanting  in 
originality,  find  ready  sale  on  account  of  their  low 
price.  At  Saint  Chamond,  silk  weaving  has  been 
established  in  a modest  way  ever  since  the  13th 
century.  During  the  16th  century,  Bolognese 
refugees  introduced  silk  throwing,  which,  together 
with  ribbon  weaving,  attained  considerable  import- 
ance. The  number  of  throwsters,  owing  to  the  re- 
vocation of  Nantes,  fell  from  150  to  50,  while  weav- 
ing was  entirely  discontinued.  This  period  of  de- 
pression lasted  until  the  beginning  of  the  present 
century,  when  the  introduction  of  braid  weaving 
brought  with  it  a general  revival.  By  confining  their 
attention  to  braids  and  similar  articles,  St.  Chamond 
manufacturers  advanced  their  specialties  to  a degree 
of  excellence  that  has  established  for  them  a world- 
wide reputation.  The  present  annual  production 
is  valued  at  ,£600,000,  three-fourths  of  this  amount 
being  exported.  At  St.  Etienne  the  weaving  of 
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ribbons  is  less  ancient  than  at  St.  Chamond,  having 
been  established  about  the  beginning  of  the  17th 
century.  The  number  of  persons  employed  in  the 
ribbon  industry  had  attained  4,500  before  the 
revocation  of  the  edict  at  Nantes,  but  was  reduced 
almost  to  nothing  by  this  measure.  The  introduction 
in  1760  of  the  loom  permitting  the  weaving  of 
several  pieces  of  ribbon  at  a time,  instilled  new  life 
into  the  ribbon  industry.  By  the  end  of  the  18th 
century  the  number  of  looms  had  risen  to  6,000,  and 
in  1850  to  30,000.  Since  then  a considerable  re- 
arrangement of  the  means  of  production  has  become 
necessary,  partly  on  account  of  the  introduction  of 
power-looms,  partly  in  order  to  keep  down  expenses, 
so  as  to  meet  the  increased  foreign  competition. 
The  value  of  the  ribbon  manufactured  by  St.  Etienne 
is  subject  to  great  variations.  In  recent  years  the 
output  has  reached  ^4,000,000  sterling,  of  which 
about  a third  is  exported.  Formerly  a much  greater 
proportion  was  exported,  but  cheaper  wages  have 
enabled  Basle  and  Barmen  to  undersell  St.  Etienne 
in  plain  and  cheap  ribbons.  Lyons  is  considered  to 
be  the  most  important  silk  centre,  not  only  of  France, 
but  of  Europe  as  well.  During  the  14th  and 
15th  centuries  there  were  a few  isolated  looms  in 
Lyons.  In  1542  the  total  number  of  persons  em- 
ployed in  the  silk  industry  was  12,000.  The 
17th  century  was  one  of  great  prosperity  for 
Lyons.  Many  important  improvements  were  made 
in  the  processes  of  weaving,  dyeing,  and  finishing, 
and  many  new  articles  were  produced.  At  the  time 
of  the  revocation  of  the  edict  of  Nantes  (1685), 
Lyons  possessed  10,000  looms  for  broad  goods,  and 

8.000  looms  for  ribbons  and  galloons.  Within  a few 
years  all  but  2,500  of  these  were  driven  out  of 
the  country.  The  18th  century  became  the  most 
brilliant  in  the  history  of  Lyons  for  the  production 
of  the  richest  kind  of  silk  goods.  The  superiority  in 
artistic  taste  and  execution  soon  enabled  the  Lyonese 
to  reconquer  the  markets  of  the  world.  The  number 
of  looms,  which  was  9,000  in  1750,  had  risen  to 

18.000  in  1789.  Then  came  the  revolution,  and 
Lyons  industries  were,  for  the  time  being,  completely 
ruined,  and  the  19th  century  was  begun  with  but 

3.000  looms.  During  the  first  decade  of  this  century 
Jacquard’s  looms  came  into  use.  The  cost  of  bro- 
cades was  greatly  diminished,  they  were  brought 
within  the  reach  of  the  middle  classes,  and  their  con- 
sumption was  greatly  increased.  In  1850,  the 
number  of  looms  was  60,000.  The  total  production 
was  valued  at  ^10,000,000,  of  which  over  ^4,000,000 
were  figured  tissues.  Three-fourths  of  the  whole 
amount  were  exported.  During  the  last  forty  years 
the  Lyons  silk  industry  has  witnessed  many  important 
changes.  Among  these  may  be  cited  the  persistent 
efforts  of  the  manufacturers  to  drive  the  looms  out  of 
the  city  into  the  country,  to  take  them  out  of  the 
control  of  the  individual  workman,  and  mass  them  in 
factories ; the  introduction  and  perfection  of  dyeing 
in  the  piece,  and  of  new  methods  of  printing  and 
finishing  ; but  most  important  of  all,  the  introduction 


and  expansion  of  the  power-loom.  The  number  of 
hand-looms  is  now  about  80,000,  of  which  over 

60,000  are  scatttered  in  the  country  districts.  The 
number  of  power-looms,  which  was  but  6,ooo  in 
1873,  is  now  nearly  25,000,  almost  all  of  which  are 
in  the  country  round  Lyons,  within  a radius  of 
75  miles.  The  value  of  silk  mixed  power-loom 
goods  has  increased  in  the  same  proportion  as  the 
number  of  power-looms,  and  is  now  about  ^6,000,000 
per  annum.  The  total  production  of  the  Lyons  silk 
industry  averages  about  ^16,000,000  per  annum. 
The  quantity  of  goods  produced  is  now  greater  than 
ever  before,  and  constitutes  two-thirds  of  the  produc- 
tion of  France,  and  one-fourth  of  the  total  pro- 
duction of  the  world. 


STEA  M MA  CHINE  R Y FOR  EMBR  OIDER  Y 
MAKING  IN  SWITZERLAND . 

The  recent  invention,  at  Arbon,  of  a new  steam 
machine  for  making  embroideries,  threatens,  says 
Consul  Byers,  of  St.  Gall,  to  revolutionise  the  most 
important  manufacturing  interests  of  the  Swiss 
Republic.  Eastern  Switzerland,  with  St.  Gall  as  a 
centre,  has  been  for  100  years  the  head-quarters  of 
the  embroidery  industry  of  the  world.  In  the  year 
1890,  cotton  embroideries  to  the  value  of  ^3,600,000 
were  shipped  from  St.  Gall  to  various  quarters  of  the 
earth.  The  invention  of  a steam  embroidery  machine, 
that  may  more  than  triple  the  present  enormous  pro- 
duction of  hand  machines,  and  turn  out  embroidery 
of  even  a better  quality  than  the  present,  is  of 
sufficient  importance  to  attract  general  attention. 
To  the  many  thousands  of  Swiss  people,  who  earn 
their  livelihood  by  labouring  at  the  hand  machine, 
the  invention  is  one  of  vital  interest.  The  present 
hand  machine  for  embroidery  was  brought  into  use 
in  1827.  Embroidery  by  hand  alone  had  long  been 
practised,  but  it  had  only  become  an  organised 
industry  early  in  the  present  century,  and  was  con- 
fined, as  now,  almost  wholly  to  the  mountainous  part 
of  eastern  Switzerland — that  is,  the  cantons  of 
Appenzell,  Thurgau,  and  St.  Gall,  with  the  town  of 
St.  Gall  as  the  head- quarters  for  shipping.  The 
technical  skill  and  readiness  of  hand  of  the  Appenzell 
women  were  marvellous,  and  gradually  the  embroi- 
dery made  by  them  became  famous  all  over  the 
world.  Very  many  thousands  of  the  people  are 
engaged  wholly  in  the  skilled  business.  Girls  were 
trained  to  it  from  early  childhood.  At  that  time,  all 
the  work  was  done  by  hand,  and  in  the  people’s 
homes,  but  the  introduction  of  the  hand  machine 
rapidly  changed  the  whole  situation.  At  the  present 
day,  possibly  not  5 per  cent,  of  the  embroideries 
are  made  exclusively  by  hand.  The  hand  machine 
was  soon  in  the  houses  of  half  the  peasants,  and 
factories  were  established,  where  many  machines 
were  set  up  and  worked,  but  still  by  hand-power 
only.  The  character  of  the  work  was  then,  as  now, 
very  good,  but  the  production  was  comparatively 
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slow.  This  common  old  embroidering  hand  machine 
of  1827,  with  few  improvements,  is  the  one  that  is 
used  to  day  for  the  millions  of  fine  embroideries  that 
are  sold  to  all  quarters  of  the  globe.  There  are 
about  23, 000  of  them  in  use  in  eastern  Switzerland, 
the  number  of  needles  averaging  about  250  to  the 
machine,  and  the  number  of  stitches  not  exceeding 

2.000  to  the  needle  daily.  As  embroiderers  are  paid  on 
the  stitch  basis  only,  and  sometimes  as  low  as  two- 
pence farthing  a hundred,  they  have  very  small  earn- 
ings left  after  paying  all  expenses.  At  the  present 
time  two  shillings,  sometimes  less,  is  a fair  average 
of  the  daily  earnings  of  a hard-working  embroiderer, 
who  must  toil  a long  day  with  head,  hands,  and  feet. 
To  produce  a machine  that  would  increase  the  number 
of  stitches,  and  with  less  labour,  has  been  the  aim  of 
inventors  for  nearly  fifty  years.  Some  fifteen  years 
ago  a machine  called  the  “ Schiffli  ” was  invented 
and  worked  by  steam.  It  produces,  however,  only  a 
low  class  of  goods  of  inferior  quality.  The  product 
of  this  machine  is  usually  known  as  “Schiffli 
goods ” or  Schiffli  embroideries.  A little  later, 
other  and  greatly  improved  steam  machines  for  fine 
embroidering  were  invented,  but  failed  to  enter  into 
general  use.  For  seventeen  years  a firm  at  Arbon, 
on  Lake  Constance,  have  been  striving  to  solve  the 
problem  of  a rapid,  perfect  acting  steam  embroidery 
machine,  that  will  increase  the  production,  lessen 
the  labour,  and  even  improve  the  quality  of  the 
goods.  This  firm  believe  they  have  accomplished  the 
desired  object  in  their  new  “Arbon”  machine.  The 
principle  upon  which  the  invention  proceeds  appears, 
says  the  United  States  Consul,  to  warrant  belief  in 
its  great  success.  It  is  a power  machine,  but  retains 
some  of  the  ideas  of  the  old  hand  machine.  The 
short  thread  is  still  used,  but  with  a vertical  tension, 
by  spring  motion,  in  place  of  the  horizontal  moving 
carriage  of  the  common  machine.  The  needles  are 
all  put  in  place  at  once  by  means  of  a bar  that  is  re- 
placed as  often  as  needed,  saving  valuable  time.  The 
pantograph  that  moves  the  frame  holding  the  cloth 
is  moved  by  steam,  and  follows  the  pattern  by  means 
of  an  automatic  attachment  which  takes  the  place  of 
the  trained  embroiderer.  What  is  claimed  for  this 
invention  by  its  owners  is  that  it  will  at  least  triple 
the  product  of  the  hand  machine,  that  it  can  produce 
goods  cheaper,  and  that  it  can  turn  out  goods  quite 
as  good  if  not  better  than  by  the  old  method,  and  do 
it  without  so  much  of  the  wear  and  tear  to  the 
muscles  of  men  and  women.  It  has  different  im- 
proved attachments,  such  as  “ Bohrers,”  steam 
needle  threaders,  automatic  pantograph,  &c.,  that 
aid  in  the  rapid  production.  The  hand  machine 
seldom  produces  much  above  2,000  stitches  daily  on 
an  average.  The  Arbon  machines,  when  placed  two 
together,  with  the  single  automatic  pantograph  act- 
ing for  both,  will,  it  is  claimed,  produce  12,000  to 

15.000  stitches  daily.  It  requires  no  rest  and  can  be 
worked  twenty-four  instead  of  twelve  hours.  Two 
hand  machines,  worked  by  two  men  and  two  girls, 
may,  it  is  claimed,  be  forced  to  produce  5,500 


stitches  daily,  but  even  then,  if  the  estimates  are  all 
correct,  the  Arbon  machine  would  nearly  triple  the 
production,  allowing  nothing  for  the  advantages  of 
power  over  hand  machines  in  many  other  directions. 
A drawback  to  the  Arbon  machine  is  the  expense  of 
its  manufacture— ^200  to  ^280— as  compared  with 
^80  and  less  for  the  best  pattern  hand  machines.  Its 
great  production,  too,  would  indicate  that  it  is  suitable 
only  for  articles  that  are  demanded  in  immense 
quantities.  It  is  maintained,  however,  that  this  is  not 
an  objection,  as  the  machine  will  produce  almost 
everything  in  the  embroidery  line. 


Correspondence. 

<♦ 

THE  SULTAN'S  “ TUG  HR  AN 
I have  followed  the  valuable  communications  of 
both  Sir  George  Bird  wood  and  Mr.  Hyde  Clarke  on 
the  tughra  with  great  interest ; and  I should  like 
to  add  a few  notes  upon  it.  It  was  as  far  back 
as  1869,  when  I chanced  to  be  in  Constantinople, 
that  I made  inquiries  about  the  origin  of  the 
“ Sultan’s  Cypher.”  After  so  many  years,  I fear 
that  now  1 can  only  give  the  general  purport  of  what 
was  told  me  at  that  time.  I was  thrown  into  the 
company  of  some  Effendis,  who  spoke  English  ; and 
they  were  something  like  Sir  George’s  friends,  to 
whom  he  refers  in  his  last  communication  ; when  I 
asked  about  the  origin  of  the  tughra,  all  they  could 
tell  me  was,  that  it  was  “ only  a flourish  ” — “ a mere 
ornament.”  I persisted  that  there  was  likely  to  be 
something  more  in  the  Cypher  than  they  said  ; and  at 
last  I found  some  one — I quite  forget  now  who  he 
was — who  told  me  that  the  Sultan’s  tughra  had 
been  originally  a hand.  Since  then,  I found  another 
person,  who  confirmed  the  hand  origin ; but  I quite 
forget  who  told  me  about  the  use  of  the  blood  with 
the  hand  in  signing  important  State  documents.  I 
quite  feel  how  uncertain  all  this  is,  and  I have  often 
wished  for  more  authentic  information.  Perhaps 
Sir  George  Birdwood,  or  Mr.  Hyde  Clarke— who,  I 
know,  is  full  of  knowledge  about  Turkey — may  be 
able  to  give  us  some  light  on  the  matter.  Sir  George 
is  probably  right  about  the  use  of  the  blood  not  being 
according  to  Mohammedan  ideas  ; but  the  likelihood 
is  that  the  custom  was  brought  from  their  original 
home  by  the  Turks  in  Central  Asia.  I find  some 
support  for  this  in  Malcolm’s  “ History  of  Persia.” 
In  describing  the  conquests  of  Timour,  he  says:  — 
“ The  officers  of  the  conqueror’s  army  were  appointed 
to  the  charge  of  the  different  provinces  and  cities 
which  had  been  subdued  ; and  on  their  commissions, 
instead  of  a seal,  an  impression  of  a red  hand  was 
stamped  : a Tartar  usage,  that  marked  the  manner 
in  which  the  territories  had  been  taken,  as  well  as 
that  in  which  it  was  intended  they  should  be 
governed  ” (chap.  xiii).  I understand  that  if  the 
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Sultan  issued  similar  documents  at  the  present  day, 
they  would  have  the  tughra  upon  them,  instead  of 
the  “ Red  Hand.”  From  this  it  appears  that  the  one 
is  at  least  the  successor  of  the  other.  If  the  “ Red 
Hand  ” is  as  old  as  Timour’s  period,  it  may  be  rather 
hard  to  trace  its  origin.  In  the  Kazan  Cathedral,  St. 
Petersburg,  which  containsnumerous  trophies  takenby 
the  Russian  troops  in  battle,  I have  seen  a Turkish 
standard,  which  is  surmounted  by  a hand  with  the 
fingers  spread  out.  This  would  go  far  to  prove  at 
least  that  the  hand  has  been,  in  Turkey,  a symbol  of 
power  and  dominion.  In  India  I have  seen  a gold 
hand,  on  the  end  of  a pole,  carried  with  other 
nishans  in  the  sowarie  of  a Raja  ; this  would  tend 
to  prove  that  the  hand  as  a symbol  of  authority 
is  old,  as  well  as  wide-spread,  in  the  East.  That 
the  hand  was  used  among  the  Mohammedans  as  a 
seal  or  sign  manual,  may  be  supported  by  the 
curious  legend  which  the  Turks  relate  about 
the  erection  of  St.  Sophia  in  Constantinople. 
They  say  that  in  building  the  dome  it  repeatedly  fell, 
but  at  last  a pious  monk  went  to  the  prophet  at 
Mecca,  from  which  place  he  brought  seventy  camels 
laden  with  water  from  the  Zem-zem  well,  seventy 
camels  with  earth  from  the  Holy  City,  and  some  of 
the  prophet’s  saliva  in  a little  box.  From  these 
materials  mortar  was  made  with  which  the  dome  was 
again  reconstructed  ; and  it  has  stood  firm  and  secure 
ever  since.  The  historical  accuracy  of  this  tale  need 
not  be  discussed.  The  point  of  it  is  in  the  following. 
When  the  precious  load  was  about  to  leave  Mecca, 
Abou  Taleb  prevailed  on  Mohammed  to  give  his 
sign  manual  as  a protection  to  the  caravan  in 
travelling  to  Constantinople  ; this  he  is  said  to  have 
done  by  dipping  his  hand  into  black  ink,  and  stamp- 
ing it  on  a gazelle’s  skin.  This  helps  to  confirm,  so 
far,  what  Sir  George  Birdwood  says,  that  the  use  of 
blood  is  not  Mohammedan,  but  at  the  same  time  it 
is  evidence  that  the  practice  of  using  the  hand  as  a 
seal  has  not  been  at  all  times  foreign  to  the  ideas  of 
the  people  of  Constantinople.  I am  assuming  here 
that  however  absurd  a legend  may  be,  yet  the  local 
manners  and  customs  described  in  it  may  be  true 
enough.  Mohammed  had,  if  I mistake  not, 
among  his  titles  that  of  “The  Hand  of  God;” 
the  Jews  place  a hand,  often  elaborately  sculp- 
tured, ^on  their  houses  for  good  luck ; this  is, 
according  to  Major  Conder,  known  as  the  “Hand 
of  Might,”  and  he  quotes  Dr.  Chaplin  as  his 
authority  that  Jewish  wedding  rings  in  Jerusalem  are 
in  the  form  of  a hand.  (See  “ Quarterly  Statement 
of  the  Palestine  Exploration  Fund,”  for  July,  1882, 
p.  146.)  Here  we  have  the  hand  taking  the  place  of 
a seal  on  a ring,  as  well  as  possessing  the  talis- 
manic  attribute  which  Sir  George  Birdwood  says  is 
ascribed  to  seals  in  the  East.  Almost  everywhere  in 
the  East  a hand,  or  the  mark  of  one,  is  looked  upon 
as  a charm,  particularly  against  the  evil  eye.  With  the 
Shias  of  Persia  the  hand  of  Ali,  called  “Panjeh,” 
from  the  five  fingers  being  spread  out,  is  a most 
sacred  symbol.  When  in  Persia  I procured  a small 


cake,  octagonal  in  form,  made  of  the  earth  of  Ker- 
bella ; in  the  centre  is  the  hand  of  Ali,  the  “Panjeh,” 
with  the  fingers  spread  out.  The  Shias  use  these  at 
their  devotions,  placing  them  as  aKiblah  before  them  ; 
and  in  the  prayers,  when  a Mohammedan  would  touch 
the  ground  with  his  forehead,  the  Shia  touches  this 
cake  of  holy  earth.  What  is  here  given  will  serve  to 
show  how  important  as  a symbol  the  hand  has  been  ; 
but,  unfortunately,  it  is  not  direct  evidence  regarding 
the  origin  of  the  tughra.  Perhaps  it  may  be  the 
means  of  eliciting  information  from  some  one  who 
has  knowledge  on  the  subject. 

William  Simpson. 


General  Notes. 

♦ 

Forestry  in  Austria. — The  United  States 
Consul-General  at  Vienna  says  that,  according  to 
the  latest  statistics,  the  total  area  of  the  productive 
land  of  the  Austrian  Empire  is  28,406,530  hectares 
(hectare  = 2^47  acres).  Of  these,  9,227,061  hectares 
are  forest  lands,  of  which  1,381,433  are  hard  woods, 
6,587,853  pine  woods,  and  1,257,775  hectares  brush- 
wood. The  forests  cover  about  the  fourth  part  of 
the  empire,  and  are  of  great  value.  Their  cultivation 
and  preservation,  and  the  administration  of  the  laws 
with  reference  thereto,  are  entrusted  to  the  Ministry 
of  Agriculture,  the  provincial  presidents,  and  district 
officers.  Their  subordinates  must  all  pass  an  exam- 
ination, and  are  divided  into  permanent  and  voluntary 
officers.  The  former  are  promoted  like  military 
officers ; the  latter  enter  the  service  for  the  purpose 
of  pursuing  their  studies  practically,  but  receive  a 
moderate  salary.  They  are  classified  as  counsellors, 
commissaries,  and  inspectors.  A forest  register  is 
kept,  and  maps  are  drawn  of  each  district,  which 
specify  the  number  of  acres  covered  by  forest,  its 
condition,  age,  and  state  of  growth.  The  total 
number  of  forest  officers  of  all  grades,  public  and 
private,  employed  in  Austria,  reaches  the  figure  of 
31,826.  The  expenditure  for  Government  forests 
amounts  to  3,546,240  florins,  and  revenue  to 
3,95 r, 650  florins,  showing  a profit  of  405,410  florins. 
The  Government  forests  contain  952,690  hectares, 
municipal  1,297,238  hectares,  and  private  forests 
6,977,133  hectares.  The  largest  private  owners  are 
the  Emperor,  35,000  hectares ; Imperial  family, 
25,000;  Archduke  Albrecht,  115,000;  Prince  Johann 
Lechtenstein,  136,103  ; Prince  J.  A.  Schwarzenberg, 
110,718  ; Count  Schonborn,  124,563  ; Prince  of  Saxe 
Coburg,  74,181;  Baron  von  Sina,  60,000;  and 
Prince  Esterhazy,  85,000  hectares.  The  forest 
schools  of  Austria  are  divided  into  elementary 
schools,  middle  schools,  and  high  schools  or  univer- 
sities, and,  says  Consul-General  Goldschmidt,  are 
doing  splendid  work  to  fit  and  educate  young  men 
for  their  future  duties,  and  are  worthy  of  imitation 
by  many  countries. 
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All  communications  for  the  Society  should  be  addressed  to 
the  Sea et ary,  John-street,  Adelphi,  London,  W.C. 


NOTICES. 

♦ 

BOTHER  GILL  PRIZE. 

Under  the  will  of  Dr.  Fothergill  (1821), 
funds  were  bequeathed  for  the  offer  of  Medals 
for  subjects,  in  the  first  instance,  relating  to 
the  Prevention  of  Fire. 

A Society’s  Gold  Medal,  or  £ 20 , is  now 
offered  for  the  best  Invention  having  for  its 
object  the  Prevention  or  Extinction  of  Fires  in 
Theatres  or  other  places  of  public  amusement. 

In  cases  where  the  Invention  is  in  actual 
use,  reference  should  be  made  to  places  where 
it  could  be  inspected. 

A full  description  of  the  Invention,  accom- 
panied by  such  drawings  or  models  as  are 
necessary  for  its  elucidation,  must  be  sent  in 
on  or  before  the  31st  December,  1891,  to  the 
Secretary  of  the  Society  of  Arts,  John-street, 
Adelphi,  London. 

The  Council  reserve  the  right  of  withholding 
the  Prize,  in  case  there  is  nothing  in  their 
opinion  deserving  the  award,  or  sufficiently 
complying  with  the  conditions  sent  in  for 
competition. 


Chicago  Exhibition,  1893. 

♦ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  will  be 
issued  shortly,  but,  in  the  meantime,  intending 
exhibitors  can  apply  to  the  Secretary  of  the 
Royal  Commission,  Society  of  Arts,  John- 
street,  Adelphi,  and  their  names  will  be  noted 
at  once,  with  a view  to  their  receiving  early 
copies  of  the  prospectus  when  ready. 


THE  DECORATIVE  TREATMENT  OF 
NATURAL  FOLIAGE. 

By  Hugh  Stannus. 

(Lecturer  on  Applied  Art  at  University  College.) 

[the  right  of  reproducing  these  lectures  is  reserved.] 

Lecture  I. — Introduction. — Delivered  ifih 
April,  1891. 

§ 1. — The  Elements  of  Decoration. 

The  chief  impelling  Motives  which  have 
caused  that  treatment  of  objects  which  is  now 
termed  Decorative,  have  been  : — - 

(a)  That  necessitated  by  the  Usage,  which 
is  Functional  ; 

(b)  That  resulting  from  the  Instinct  to 
please  the  eye,  which  is  ^Esthetic  ; 

(c)  That  arising  from  the  Desire  to  record 
or  to  teach,  which  is  the  Didactic 
motive. 

The  .Esthetic  instinct  of  the  early  peoples 
was  gratified  by  : — 

(a)  The  forms  of  their  weapons  or  tools  ; 

(b)  The  patterns  with  which  they  are 
decorated  ; 

( cj  The  imitation  of  the  surrounding 
animals,  e.g.  the  Deer  scratched  on 
the  horn  at  the  British  Museum. 

Imitation  was  afterwards  applied  to  the 
vegetable  creation  ; and  much  of  what  is 
termed  Ornament  was  derived  from  that  class 
of  elements. 

The  Elements  of  Decoration  are  the 
material  used  by  the  Artist.  They  might 
be  considered  to  include  everything  that  is 
visible  ; but  since  Decoration  is  a result  of  the 
aesthetic  instinct : the  field  is  narrowed  to  such 
as  are  pleasing  at  the  first  glance.  And  the 
selection  is  further  limited  to  such  as  are  suit- 
able to  the  shape  and  size  of  objects. 

They  may  be  classified  according  to  their 
relative  Dignity,  as  follows 

The  Human  form, 

Animal  forms, 

Natural  foliage, 

Artificial  objects, 

Artificial  foliage,  and 

Geometrical  figures. 

§ 2. — The  Two  Kinds  of  Foliage. 

A Distinction  is  made  between  natural 
and  artificial  foliage.  They  have  much  in 
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common  ; and  consequently  many  have  sup- 
posed that  our  Western  artificial  foliage  is 
merely  a very-much-conventionalised  version 
of  natural  foliage.  The  supposition  is  correct 
with  regard  to  Eastern  Pattern-work,  but  not 
in  Western  Architectural  ornamentation. 

A simple  generalisation  may  make  this 
clear.  The  ordinary  stock  foliage  of  the 
Ornamentist  was  evolved  in  connection  with  : — 


(In  the  West) 
Architecture, 
as  in  Greece. 


(In  the  East) 
Textiles, 
as  in  Persia. 


Hence  the  primary  Elements  of  decoration 
were  derived  from  : — 


(In  the  West) 
Geometrical 
Lines, 

e.g.  the  meander, 
spiral,  &c. 


(In  the  East) 
Natural  Flowers 
and  Leaves, 
e.g.  the  pine,  pome- 
granate, &c. 


Further,  it  may  be  observed  that  the 
Method  of  treating  these  Elements  has  been 
different : — 

(In  the  West) 

The  Geometrical 
lines  were  enriched 
by  the  introduction 
of  the  details  of 
Natural  vegetation  ; 
thusbecominggradu- 
ally  more  natural - 
esque . 

An  Approximation  between  the  two 
treatments,  sometimes  appears  ; but  the  two 
kinds  — Artificial,  and  Natural— are  essentially 
different  in  origin  ; and  should  be  kept  distinct 
in  their  application. 

This  Approximation  may  be  shewn,  in  a 
tabular  arrangement,  thus  : — ■ 


(In  the  East) 

The  Natural  foli- 
was  codified  by  the 
introduction  of  Geo- 
metrical arrange- 
ment ; thus  be- 
coming gradually 
more  artificial. 


GEOMETRY NATURE 


The  patterns  are  merely  straight-lines, 
dots,  and  portions  of  circles. 

The  lines  become  stems. 

Leaves  are  added  to  the  stems. 

Serration  is  added  to  the  leaf-edge. 

Similarity  of  serrated  leaf-edge  to  the 
Akanthos  plant,  is  observed ; Imita- 
tion becomes  more  direct ; and  this 
artificial  foliage  becomes  termed 
“ Acanthus  ”. 

Flowers,  generally  circular  in  mass- 
shape,  are  added  at  the  ends  of  the 
spiral  stems. 


The  plants  are  copied  as  accurately 
as  possible. 

The  plant  is  applied  without  repetition. 

Repetition  is  used  with  the  plants. 

Weaving-economy  induces  Symmetry. 

Symmetry  induces  Geometrical  Severity, 
and  the  Omission  of  all  details  of  the 
original  plant  which  are  not  easily 
-worked  in  connection  with  geometrical 
arrangement. 

The  Flowers  and  Leaves  [only)  sur- 
vive ; the  growth  of  the  stems  is  for- 
gotten ; and  Tradition  does  the  rest. 


§ 3. -Application  of  the  Two  Kinds. 

Each  of  these  two  kinds  of  foliage  has  its 
own  proper  use.  Artificial  foliage  is  appro- 
priate to  the  enrichment  of  Architecture  ; and 
Natural  foliage  to  those  objects  which  are  not 
architectural,  but  are  termed  “moveables”, 
including  under  this  term,  Furniture,  and 
more  especially  Hangings  and  other  applica- 
tions of  the  Textile  art. 

This  may  be  seen  on  comparing  the  two 
columns  below,  of  which  the  L.H.  one  refers  to 
Architecture,  and  the  R.H.  one  to  Natural 
foliage  : — 


(Architecture)  (Natural  foliage) 

Rules  : 


Governed  by  severe 
rules  of  Repetition, 
Axiality,  Symmetry, 
&c.,  which  are  ap- 
parent to  the  passer- 
by. Hence  Artificial 
foliage,  being  regular 
in  its  structure,  is 
more  appropriate 
than  the  (apparently) 
irregular  growth  of 
Natural  foliage. 


Exhibits  afijiarent 
playful  Freedom. 
There  are  underlying 
Rules,  which  are  de- 
tected by  the  scien- 
tific Botanist  ; but 
these  are  not  seen  by 
the  casual  observer. 
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(Architecture)  (Natural  foliage) 

Characteristics  : 

Rigidity  and  Sta-  Elasticity  and  Tre- 

bility.  mulousness  in  every 

breeze. 


Lines  of  Composition  : 


Geometrical  lines. 
The  geometrical 
lines  and  spirals  of 
Artificial  foliage  de- 
mand an  un-moving 
surface  for  proper 
view. 

They  would  gener- 
ally be  spoiled  if  not 
on  a plane  surface. 


In  determ  i nat  e 
curves,  which  are  very 
subtle,  and  varied, 
and  therefore  suitable 
to  a hanging  and 
swaying  material. 

The  curves  of 
Nature  are  not 
spoiled  when  on  a 
folded  material. 


Distribution  : 


Symmetrical.  The 
symmetry  of  artificial 
foliage  is  appropriate 
to  that  of  Architec- 
ture. 


Balanced.  The 
growth  of  natural 
foliage  is  gene- 
rally symmetrical  ; 
but  this  is  not  appa- 
rent. 


Beauty : 

Depends  on  form , More  appropriate 

with  colour  as  a to  objects  which  de- 
secondary adjunct.  pend  on  colour  for 

their  principal 
charm. 

There  have  been  waves  of  the  desire  to  intro- 
duce Natural  foliage  into  Architecture  ( e.g . 
in  the  “Decorated  period”  of  Gothic  archi- 
tecture) ; but  the  Artificial  elements  have 
always  proved  too  strong,  and  the  two  have 
never  mixed.  Tn  Architecture,  everything  has 
three  dimensions  ; and  the  artificial  foliage  is 
carved  with  leaves,  &c.,  of  a suitable  thick- 
ness : in  Natural  foliage  the  tenuity  of  leaves, 
&c.,  is  such  that  it  cannot  be  reproduced. 
Even  in  the  architraves  round  the  glorious 
Doors  at  Florence  the  natural  foliage  is  not 
always  a success ; and  where  Ghiberti  has 
stopped-short  in  the  ductile  bronze,  it  is  not 
probable  that  the  modern  carver  will  succeed 
in  stone.  It  may  therefore  be  suggested  that 
the  close  imitation  of  Natural  foliage  should 
be  confined  to  objects  of  two  dimensions,  i.e. 
to  plane  surfaces  and  figured  materials. 

This  selection  of  the  Elements  of  Decora- 


tion, according  to  their  association — is  analo- 
gous to  the  selection  made  use  cf  by  the 
Poet,  from  the  words  and  ideas,  which  are  his 
Materials.  It  will  be  observed  that  as — on  a 
Classic  or  Heroic  subject,  the  choice  is  of 
learned  words  and  classical  ideas ; and  on  a 
Domestic  or  Pastoral  one,  simple  words  and 
homely  similes  are  used — so,  in  conjunction 
with  the  severe  forms  of  Architecture,  the 
formal  character  of  artificial  foliage  is  suit- 
able ; and  for  decorating  Textiles  and  other 
moveable  Accessories,  the  Natural  foliage, 
with  which  the  earth  is  clothed  and  beautified, 
is  appropriate. 

Enrichment -of -Surface  may  be  beau- 
tiful for  one  reason  : Imitation-of-Nature 
is  beautiful  for  another.  When  imitations 
of  natural  foliage  are  introduced  decora- 
tively  on  a surface : then  may  it  be  twice 
beautiful — firstly  in  the  firincijles  accord- 
ing to  which  the  distribution  is  arranged  ; 
and  secondly  because  of  the  elements  which 
are  worked- in  being  beautiful  in  themselves. 
Geometrical  elements  might  be  so  used  as  to 
serve  the  first  end ; but  can  never  fulfil  the 
second  : Storiation  fulfils  the  second  ; but  its 

increase  of  interest  absorbs  the  first. 

This  Course  of  Lectures  is  intended  to 
treat  of  Natural  foliage;  leaving  Artificial 
foliage  to  be  dealt-with  at  another  oppor- 
tunity. It  is  not  Historical.  The  History  of 
the  Decorative  treatment  of  Natural  foliage, 
shewing  its  evolution  in  the  past,  is  a large 
and  interesting  theme  ; but,  unless  this  were 
accompanied  by  critical  remarks  based  on 
given  principles,  the  method  might  be  barren 
of  results.  Tradition  is  not  to  be  under- 
valued ; but  the  student  should  be  led  to 
Tradition  through  Principles. 

It  is  further  intended  more  especially  to 
apply  to  the  aesthetic  use.  When  natural 
foliage  is  used  H^sthetically  {i.e.  decoratively) : 
then  the  Shape  of  the  surface  should  govern 
the  Mass-shape  of  the  foliage  ; and  there 
should  be  Parallelism  between  them  (see 
§ 29).  When  used  Didactically  {i.e.  sym- 
bolically : ) then  the  foliage  may  be  treated 
more  freely. 

§ 4.— The  Four  Treatments. 

There  are,  broadly  speaking,  four  methods 
of  treating  Natural  foliage.  These  may  be 
arranged,  in  a Chart,  according  to  their  rela- 
tion to  the  two  poles  of  Art  and  Science  ; from 
Realism  (which  is  all  Art  and  no  Science)  to 
the  “Botanical  Analysis”  method  (in  which 
is  a little  Science  but  no  Art),  thus  : — 
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ART  POLE 

Realism  j Conventionalism 

(See  § 10).  I (See  § 14). 

The  first  two  of  these  methods  are  Artistic 
and  legitimate  : the  others  are  inartistic  and 
misleading.  Before  treating  of  the  artistic 
methods  it  will  be  well  to  clear  the  ground  by 
dismissing  the  others. 

§ 5.— The  Botanical  Analysis 
Treatment. 

In  this  method  the  student  was  taught 
(i)  to  draw  each  plant  with  the  Stem 
straightened-out , the  Leaves  Jlattened-out , 
and  the  Flowers  represented  as  in  side-eleva- 
tion or  -plan,  (ii)  The  Flowers  were  further 
pulled-in-pieces , and  the  Petals  were  Jlat- 
tened-out in  a manner  similar  to  the  Entomo- 
logists’ practice  of  displaying  their  "speci- 


mens” scientifically.  Often,  also,  (iii)  the 
Stems  and  Buds  were  cut-through  ; and 
" patterns  ” were  made  with  the  Sections. 

With  regard  to  the  first  of  these  practices 
(i) : it  should  be  observed  that  much  of  the 
beauty  of  appearance  of  natural  foliage  re- 
sults from  the  variety  of  view,  the  subtle 
curvature,  and  the  foreshortening,  as  seen  in 
perspective  ; and  that  to  sacrifice  all  these  for 
the  sake  of  a diagram  would  be  a wasted 
opportunity. 

With  regard  to  the  other  practices  (ii)  and 
(iii):  it  is  obvious  that  these  statements  of  the 
facts  of  the  plant  are  useful  as  a part  of  the 
Science  of  Botany  ; but  can  no  more  be  con- 
sidered as  making  Decoration  than  Anatomical 


SCIENCE  POLE 

Disguised  Artificialism  I Botanical  Analysis 
(See  § 6).  ! (See  § 5). 

diagrams  can  be  looked-upon  as  Pictures. 
Some  knowledge  of  external  Botany  is  useful 
to  a Pattern-artist  as  some  knowledge  of  ex- 
ternal Anatomy  is  useful  to  the  Pictorial- 
artist.  In  each  of  these  cases,  the  Science, 
which  discovers  and  records  facts,  is  subser- 
vient to  its  sister,  Art,  which  uses  the  facts 
to  interpret  appearances  ; and — when  scien- 
tific diagrams  are  put  forth  as  Art — the 
Science  is  in  its  wrong  place  : it  has  then 
been  treated  as  if  it  were  the  Building  instead 
of  being  only  the  Scaffolding  ; and  the  results 
of  such  attempts  cannot  be  considered  as 
complete  or  final. 

Examples  of  this  method  are  given  in  figs. 
1 and  2.  It  was  officially  encouraged  about 


Fig.  2. 

25  years  ago;  and  books  like  "Plants  their 
Natural  Growth  and  Ornamental  Treatment”, 
and  " Suggestions  in  Floral  Design”,  both  by 
F.  Edward  Hulme,  F.L.S.,  &c.,  shew  it  at  its 
best. 

In  criticising  this  method,  there  is  no  desire 
to  cast  any  slight  upon  those  who  were  re- 
sponsible for  it.  They  were  groping  in  the 
dark  ; and  did  the  best  they  knew,  according 
to  their  lights.  But — Japanese  work  was  not 
known  at  that  time — and,  but  for  that,  the 
Pattern -artist  of  to-day  might  still  be  occupied 
in  pinning  leaves  and  flowers  against  the  wall. 
It  was  moreover  a protest  against  the  Cabbage 
Rose  on  the  Hearth-rug,  that  some  may  still 
remember  with  shuddering. 
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§ 6. — The  Disguised  Artificiality  Treat- 
ment. 

In  this  method  the  student  was  taught  to 
sketch-out  what  he  considered  to  be  good 
Curves  and  Spirals  ; and  then  (i)  to  bend  the 
selected  plant  so  that  its  stem  might  coincide 
with  them,  regardless  of  its  own  proper  natural 
growth  ; or  (ii)  to  deck-out  the  first-drawn 
spirals  with  the  leaves  and  flowers  of  the 
selected  plant. 


With  regard  to  the  first  of  these  practices : it 
is  much  more  foolish  than  the  Analysis  method  ; 
and  is  little  short  of  blasphemy  against  the 
Great  Designer.  He  has  determined  how 
each  plant  shall  grow  : how,  within  limits  of 
cultivation,  its  stems  and  branches  shall 
separate,  each  to  seek  its  own  share  of  air 
and  sunshine  ; how  its  leaves  shall  stand  erect 
or  droop,  each  according  to  its  function  ; and 
always  in  perfect  beauty.  And  further  : how 
each  family  of  plants  shall  have  its  own 
method-of-branching ; which  is  as  much  a 


part  of  its  character  and  often  of  its  beauty  as 
are  the  Flowers  and  Leaves. 

The  second  practice,  which  generally  pro- 
duces a result  similar  to  the  first,  is  quite  as 
unthinking.  It  is  more  often  practised ; and 
is  responsible  for  many  of  the  laboured  and 
uninteresting  designs  which  are  common.  If 
the  Pattern -artist  deck-out  the  old  worn-out 
and  commonplace  spirals  with  leaves  and 
flowers  borrowed  from  Nature — the  result  is 
like  the  “voice  of  Jacob  and  the  hands  of 
Esau”  : it  is  merely  a Disguise  of  Artificiality. 

An  example  of  this  method  is  given  in 
fig.  3.  It  was  generally  practised  in  Ger- 
many; and  books  like  “Das  Vegetabile 
Ornamente”,  by  K.  Krumbholz,  shew  it  at  its 
best. 

If  this  treatment  were  universally  followed — 
there  would  soon  be  an  end  to  design  with 
natural  foliage.  The  spectator  might  observe 
one  border  which  appeared  to  be  a Rose,  an- 
other a Tulip,  the  third  a Thistle,  and  the 
fourth  a Fuchsia  ; and,  on  examination,  dis- 
cover that  these  were  not  Rose,  Tulip,  Thistle, 
and  Fuchsia  ; but  merely  that  very  artificial 
ofd  friend — the  Spiral-scroll — in  disguise. 

An  apologist  for  this  method  remarks  : — 
“ * * * * jn  such  matters  as  the  ramification 
of  plants,  * * * nature  is  always  making 
angles  and  elbows  [sic]  which  we  are  obliged, 
in  decorative  treatment,  to  change  into  curves 
for  our  purpose;  ****”.  This  opinion  needs 
only  to  be  applied  to  animals  in  order  to  ex- 
hibit its  absurdity  ; and  with  regard  to  plants, 
it  will  be  seen  that  this  tampering  has  not 
even  the  poor  merit  of  success. 

§ 7. — Note  on  Symmetry. 

A desire  for  Symmetry  often  accompanies 
these  two  treatments.  This  is  a quality  to  be 
avoided  whenever  possible  in  Natural  foliage 
design.  The  so-called  “ Turn-over  patterns  ” 
are  an  economy  in  Weaving-design,  but  the 
economy  is  of  the  wrong  kind.  An  artist 
should  spend  his  thought  to  spare  material  or 
cost  in  working.  When  he  spares  his  thought 
—making  the  least  amount  of  thought  cover 
the  greatest  amount  of  surface — then  is  his 
work  worth  to  the  world  just  what  it  has  cost 
him,  i.e.  very  little. 

So  injurious  is  the  influence  of  Symmetry  in 
Natural  foliage  design,  that  it  might  almost 
be  a test  question — “ Is  the  design  symmetri- 
cal?”. When  the  exigencies  of  Machine- 
reproduction  necessitate  this  with  Natural 
foliage— it  is  a hardship  which  the  Artist  re- 
gretfully accepts,  and  no  one  would  willingly 
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make  a design  for  Hand- reproduction  which 
was  symmetrical : rather  would  he  spend 
himself  to  ensure  the  worthier  result  which 
ensues  from  Balance. 

An  example  of  Symmetry  is  given  in  fig.  4 ; 
and  of  Balance  in  fig.  5.  Each  panel  con- 
tains two  classes  of  Elements  : — Natural 
foliage  (i.e.  two  branches  of  the  Bay  tree), 
and  an  Artificial  object  ( i.e . a Ribbon  which 
ties  them).  The  lower  Element  (i.e.  the 
Ribbon)  is  treated  symmetrically  in  both 
panels  : the  higher  Element  (i.e.  the 

Branches)  are  symmetrical  in  the  former 
panel,  and  balanced  in  the  latter.  This  latter 
treatment  will  be  seen  to  be  not  only  the  more 
interesting,  but  the  more  like  the  infinite 
variety  of  Nature ; while  the  former  is  a 
wasted  opportunity,  and  contrary  to  Nature. 

The  Student  will  observe  by  experience  that 
the  mind  soon  tires  of  Artificiality,  both  in 
Curvature  and  in  Symmetry : the  lines  of 
Nature  have  a pleasant  freshness  and  inex- 
haustible variety  ; and  the  Nafjiral  method 
of  treating  Nature  is  not  only  the  most  true, 
but  also  the  most  beautiful. 

§ 8. — Realism  and  Conventionalism  : 
Definitions. 

Realism — the  result  of  Realistic  treat- 
ment, i.e.  the  attempt  to  render  the  reproduc- 
tion as  like  the  reality  as  is  possible,  even  to 
the  verge  of  deception — is  the  aim  of  the 
Pictorial  - Artist.  In  Pictures  the  surface 
appears  to  have  been  annihilated,  and  the 
spectator  beholds  the  scene  as  if  there  were  a 
hole  through  the  wall.  It  is  not  the  highest, 
and  should  not  be  the  only  aim  in  Art ; but  it 
has  always  been  sought-for  and  admired.  It 
requires  perfect  conditions,  of  materials  and 
tools  ; i.e.  complete  Technical  appliances. 


Conventionalism  — the  result  of  in- 
complete Technical  appliances , and  the 
attempt  to  render  so  much  of  the  Beauty  of 
the  original  as  is  possible,  with  due  regard  to 
their  capabilities — is  the  aim  of  the  Decora- 
tive-Artist. It  is  not  the  highest  aim  ; 
though  a necessary  curb  in  Decorative-Art, 
both  for  the  technical  reason,  and  also  as 
a result  of  the  Position  or  Function  of  the 
object. 

It  will  thus  be  seen  that  the  two  words, 
when  used  with  regard  to  foliage  of  any  kind, 
refer  to  the  Method  of  representing  it , and 
not  to  its  Kind  or  its  manner  of  Growth. 

§ 9.— Scales  from  Realism  to  Conven- 
tionalism. 

These  two  methods,  when  applied  absolutely, 
form  the  two  extremes  : — The  most  complete 
Realism  being  at  one  end,  and  the  most 
limited  Conventionalism  at  the  other.  There 
are  scales  of  gradual  reduction  between  them, 
which  may  be  shewn  on  two  charts  : — 

(i)  Reduction  in  the  Number  of  Parts 
which  preserve  their  Realistic  rendering  ; 

(ii)  Reduction  in  the  Degree  of  Realism 
through  all  parts. 

(i)  According  to  the  Number  of  the  features 
or  parts  of  the  design  which  are  treated  with 
less  than  realism.  Thus  there  might  be  a 
panel  representing  a Window-opening  with  an 
architectural  framing,  with  a Flower-vase  on 
the  cill,  and  a Landscape-backgronnd.  Tne 
first  part  to  be  reduced  in  realistic  rendering 
would  be  the  Background,  and  the  second 
would  be  the  Framing,  leaving  the  third  part, 
the  Flower- vase,  as  the  survival.  This  is  a 
Scale  of  reduction  in  Number  of  Parts. 

It  may  be  shewn,  in  tabular  arrangement, 
thus 


| REALISM  

COMPLETE  OR 
PICTORIAL  REAL- 
ISM, in  which  all  parts 
are  realistically  repre- 
sented (‘ee  $ 10). 


SEMI -PICTORIAL 
REALISM,  in  which 
the  Back-ground  is  re- 
duced to  a flat-tint,  while 
all  the  remaining  parts 
are  realistically  repre- 
sented (see  §11). 


D E COR ATI VE 
REALISM,  in  which 
the  chief  Feature  (only) 
is  realistically  repre- 
sented, and  all  the  other 
parts  are  reduced  to  con- 
ventional renderings  (see 
§ 12). 


CONVENTIONALISM. 

COMPLETE  CON- 
VENTIONALISM, in 
which  all  parts  are  re- 
duced to  conventional 
renderings  (see  Conven- 
tionalism). 


Inasmuch  as  there  is  some  realistic  part  remaining  in  each  of  the  first  three  methods — these  are  classified 
under  the  heading  of  REALISM. 


(ii)  According  to  the  Degree  in  which 
colour,  gradation,  or  shading,  is  sacrificed, 


in  consequence  of  the  limited  Means  at  the 
disposal  of  the  Artist ; resulting  in  the  gradual 
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departure  from  Realism  to  the  most  severe  Con-  degree;  and  they  are  marked  with  italic 
ventionalism.  The  reduction  is  applied  to  all  letters. 

parts  of  the  work.  This  is  a scale  of  reduction  I It  may  be  shewn,  in  tabular  arrangement, 
in  Degree . There  are  two  Varieties  in  each  | thus  : — 


REALISM CONVENTIONALISM 


COMPLETE 
REALISM,  in 
which  all  parts  are 
represented,  in 
proper  colours,  and 
perfect  gradation, 
with  correct  light- 
and-shade  (see  § 
10). 


FIRST  DEGREE 
OF  CONVEN- 
TIONALISM, in 
which  all  parts  are 
represented  : (a)  By 
a reduced  number  of 
Pigments,  the  other 
qualities  remaining  ; 
( p ) By  reduction  in 
gradation  and  shad- 
ing to  Flat-tints  of 
several  pigments  (see 
§ 15). 


THIRD  DEGREE 
OF  CONVEN- 
TIONALISM, in 
which  all  parts  are 
represented  : ( e ) By 
reduction  to  a Flat- 
tint  of  one  pigment 
on  a ground  of 
another  ; (f)  By  re- 
duction to  a Flat- 
tint  of  White  on 
Black,  or  vice  versa 
(see  \ 17). 


ULTIMATE 
CONVENTION- 
ALISM, in  which 
all  parts  are  repre- 
sented : (g)  By  re- 
duction to  Outline  of 
several  pigments ; 
(. h ) Reduction  to 
Outline  of  one  pig- 
ment (see  § 18). 


SECOND  DE- 
GREE OF  CON- 
VENTIONAL- 
ISM,  in  which  all 
parts  are  repre- 
sented : ( c ) By  a 

reduction  to  Mono- 
chrome of  colour, 
with  Gradation 
[only)  remaining ; 

[d)  By  reduction  to 
Monochrome  of 
White  and  Black, 
with  Gradation 
(only)  remaining  (see 

§ 16). 

Inasmuch  as  Realism  ceases  so  soon  as  any  reduction  in  the  three  qualities  (of  colour,  gradation,  and 
shadow)  is  introduced  ; and  the  treatment  becomes  more  Conventional  in  each  method  after  the  first — these 
are  classified  under  the  heading  of  CONVENTIONALISM. 

[There  is  an  analogous  scale  of  reduction  in  Form,  from  the  Complete -relief  of  an  isolated  Statue  to  the 
Flatness  of  a Floor-plate  ; but  this  does  not  belong  to  the  present  subject.] 


Miscellaneous. 


FINE  - APPLE  CULTIVATION  IN  THE 
UNITED  STATES. 

In  a report  recently  issued  by  the  United  States 
Secretary  of  Agriculture,  it  is  stated  that  it  may  not 
be  generally  known  that  pine-apples  are  grown 
successfully  in  field  culture  in  that  country.  The 
industry  is,  however,  limited  to  Southern  Florida,  for 
not  only  does  a slight  frost  seriously  damage  the 
plant,  but  chilly  air,  either  day  or  night,  is  injurious, 
and  dry  air  at  any  temperature  is  not  suitable.  Many 
persons  think  that  any  situation  where  frost  does  not 
come  will  suit  the  pine-apple  and  other  tropical 
plants  and  trees,  but  this  is  far  from  being  the  case. 
In  the  extreme  southern  part  of  Texas  and  in  many 
places  in  California  it  would  succeed  if  the  nights 
were  as  hot  as  the  days  and  the  air  moist.  A few 
partially  successful  attempts  have  been  made  in  Cali- 
fornia. Even  the  central  part  of  Florida  does  not 
seem  so  well  suited  to  pine-apple  culture  as  the  coast 
regions  from  Merritt’s  Island  southward  to  Key 
West,  and  northward  from  there  to  Tampa  Bay,  in 
which  region  there  are  hundreds  of  acres  yielding 
this  fruit  abundantly.  The  islands  seem  especially 
favourable,  as  their  foundation  is  usually  coral  rock, 


upon  which  is  a well  drained  sandy  soil  mixed  with 
decayed  vegetable  matter.  Although  thin  sandy  soil 
may  produce  light  crops,  rich  soil  is  much  better. 
Key  Largo,  Plantation  Key,  and  Pine  Island  are 
some  of  the  most  profitable  places  for  pine-apple 
culture  in  all  Florida.  At  Biscayne  Bay,  on  the  east 
coast,  are  very  many  fine  plantations,  and  also  on  the 
shores  of  Lake  Worth,  which  lies  opposite  the 
south  end  of  Lake  Okechobee.  Northward  of  this 
place  lies  the  narrow  sound,  which  is  known  as 
Indian  River,  and  for  over  a hundred  miles  along 
its  shores  may  be  found  patches  of  this  fruit  at 
the  home  of  almost  every  settler.  At  Eden, 
which  is  on  the  mainland  side,  are  some  of  the 
largest  plantations  in  Florida.  It  is  estimated  that 
fully  half  a million  fruits  of  marketable  size  were 
shipped  from  this  place  in  i8go.  On  Merritt’s 
Island  are  also  many  commercial  plantations,  and  it 
may  be  stated  that  this  is  the  northern  limit  of  the 
pine-apple  cultivation.  It  is  true  that  all  over  the 
orange-growing  region  of  Florida  the  pine-apple  is 
occasionally  grown  under  temporary  protection,  but 
not  otherwise,  except  in  a few  favoured  situations. 
Near  Orlando  there  are  some  fields  which  are  re- 
ported as  yielding  a large  and  paying  crop  this  year. 
The  plants  thrive  best  which  are  set  from  three  to 
four  feet  apart  each  way,  although  some  growers  set 
them  closer.  The  hoe  is  the  principal  tool  used  in 
cultivating,  but  horse  cultivators  are  used  with 
advantage  until  the  plants  get  too  large.  The  edges 
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of  the  leaves  of  nearly  all  varieties  are  armed  with 
sharp  teeth.  A plantation  will  last  about  three 
years  without  renewal,  and  bear  good  crops.  The 
first  year  the  young  plants  bear  little  or  no  fruit,  but 
the  second  year  each  should  have  at  least  one  good 
large  one,  and  the  third  year  two  or  more,*but  there 
is  usually  a considerable  proportion  of  small  ones, 
which  are  unmarketable,  of  less  than  about  four 
inches  in  diameter.  Propagation  is  always  con- 
ducted by  offshoots,  which  are  of  three  kinds,  and 
known  by  the  names  “ crowns,”  “ sets”  or  “ slips,” 
and  “suckers.”  The  crown  is  that  part  which  ap- 
pears at  the  top  of  the  fruit,  and  consists  of  a single 
bud  in  the  centre  of  a cluster  of  leaves.  Very 
small  shoots,  called  “ crownlets,”  are  sometimes 
found  at  their  base.  The  slips  or  sets  are  found 
about  the  base  of  the  fruit,  and,  although  small, 
are  numerous,  and  usually  used  for  propagation. 
The  suckers  are  branches  which  come  out  of  the 
main  stalk  near  the  ground,  and  come  into  bearing 
soonest  of  all.  All  the  above  take  root  very  easily. 
There  are  many  named  varieties,  which  differ  in  style 
of  plant,  and  the  fruit  varies  in  size,  shape,  colour, 
flavour,  and  time  of  ripening.  Specimens  have  been 
exhibited  weighing  nearly  ten  pounds,  and  ev<n 
larger  pines  than  these  have  been  grown.  New 
varieties  are  produced  from  seeds  as  are  other  new 
fruits.  The  “ Queen  ” is  one  of  the  varieties  about 
which  there  is  considerable  confusion  as  to  name. 
In  Florida  it  is  called  “ Egyptian  Queen,”  and  also 
“ Gypsy.”  It  is  one  of  the  best  flavoured  varieties, 
and  is  of  a beautiful  lemon-yellow  colour.  No 
variety  fetches  a higher  price  in  the  market,  accord- 
ing to  the  experience  of  Florida  growers.  In  shape 
it  is  rather  elongated  and  is  only  medium  sized.  The 
“Porto  Rico”  pine  is  grown  to  some  extent,  but 
does  not  multiply  rapidly.  The  plant  is  very  large, 
and  the  leaves  often  attain  a length  of  five  feet. 
The  fruit  grows  to  the  largest  size,  and  specimens 
weighing  ten  pounds  are  not  rare—  some  even  reach 
twenty  pounds  in  weight.  The  colour,  when  fully 
ripe,  is  a pale  pinkish  yellow.  The  protuberances 
are  very  large,  and  the  flavour  is  sub-acid.  The 
“Red  Spanish”  is  the  variety  which  is  generally 
grown  in  Florida.  It  is  not  large,  and  rarely  weighs 
more  than  five  pounds.  The  shape  is  almost  globular, 
and  the  colour  a brownish  yellow,  at  maturity.  The 
flavour  is  sub-acid,  vinous,  and  very  delicious  when 
fully  ripe. 


Correspondence. 

♦ 

THE  “ TUGHRA  ” OF  THE  SULTANS  OF 
TURKEY. 

In  writing  of  the  tughra  of  the  Sultans  of  Turkey, 
I have  hitherto  confined  myself,  as  much  as  possible, 
to  the  description,  and  history  of  the  origin,  of  this 
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specific  sign-manual ; and  have  carefully  refrained  my- 
self from  extending  my  remarks  to  sign-manuals  in 
general,  and  the  endless  subject  of  the  symbolism  of 
the  hand.  But  Mr.  William  Simpson’s  letter,  at 
pp.  857-8  of  the  Journal , necessitates  my  adding  a 
few  observations  under  both  these  heads,  by  way  of 
supplementary  illustration  of  the  facts  communicated 
by  Mr.  Hyde  Clarke  and  me  regarding  the  renowned 
tughra  of  the  Turks. 

From  my  first  letter  it  will  have  been  understood 
that  tughrai,  literally  “flourished,”  waiting  is  not 
peculiar  to  the  Turks.  It  is  in  universal  favour 
throughout  Islam — that  is,  the  countries  of  the  Old 
World  under  the  influence  of  Arabic,  or  rather 
“Saracenic,”  culture.  The  Mo(n)gol  Emperors  of 
Delhi  not  only  had  their  farmans  [“  commands,” 
“patents”]  superscribed  with  a distinctive  tughra , 
but  sometimes  had  them  engrossed  throughout  in  the 
tughrai  style  of  Oriental  caligraphy;  and  they  im- 
printed the  signet  seal  [“secretum”]  personal  to  them- 
selves above  the  dynastic  tughra.  These  far?nans 
and  their  parwanas  [“warrants,”  “licenses”]  and 
barats  [“  drafts  ”]  were  folded  up,  from  the  bottom 
upwards,  into  seven  folds,  and  imprinted  with  the 
signet  seals  of  the  various  attesting  officials,  in  the 
order  of  their  rank,  from  the  lowest  fold,  to  the  third, 
fourth,  or  fifth,  the  emperor’s  seal,  which  was  applied 
only  to  the  tughrai  farmans , surmounting  the  whole, 
at  the  top  of  the  seventh  fold.  Among  Orientals, 
private  letters,  if  to  an  inferior,  always  have  the  signet 
seal  imprinted  at  the  top  ; if  to  an  equal  at  the  side  ; 
and  to  a superior  at  the  bottom.  It  is  a nice  point 
between  equals  how  far  up  or  down  the  side  of  a 
letter  they  should  impress  their  seals ; and  the 
quality — that  is,  the  decoration — of  the  paper  used 
has  also  to  be  regulated  by  the  official  rank,  or  social 
position,  of  the  person  addressed.  But  all  this 
antique  etiquette  is  fast  perishing  out  of  remem- 
brance under  the  pressure  of  the  cheap  importation 
of  European  pens  and  ink  and  paper,  and  foully 
bacilliferous  adhesive  envelopes. 

Mr.  William  Simpson  is  quite  right  in  his  pre- 
sumption that  the  Tartars  used  the  actual  imprint  of 
their  hands  as  a sign  manual  long  before  the  elabora- 
tion of  the  special  tughra  of  the  Turks,  and  that  it 
was  red.  But  it  was  red  not  from  any  association 
with  bloody  rites,  or  legends,  but  from  the  more  or 
less  direct  connection  of  this  manual  mode  of 
signature  with  the  world-wide  symbolism  of  the 
right,  that  is  the  male  or  red  hand,  as  distinguished 
from  the  left,  that  is  the  female  or  blue  hand. 
Universally  (except  in  China)  the  giving  of  the 
right  hand  has  been  regarded  as  an  inviolable 
pledge  of  surety  \cf : Proverbs,  xvii.  18  and  xxii. 
26] ; and  where  the  actual  hand  could  not  be 
given,  the  parties  to  any  contract,  social,  com- 
mercial, or  'political,  soon  learned  to  apply  to  the 
leather,  cloth,  leaf,  paper,  or  parchment  embodying 
it,  the  imprint  of  their  hands.  The  passage  from 
hand-shaking  to  hand-signing  is  most  pertinently 
indicated  by  the  21st  verse  of  the  nth  chapter  of 
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“Proverbs,”  the  original  Hebrew  of  which  may 
be  equally  correctly  translated : — “ [Though]  hand 
[join]  in  hand,  the  evil  man  shall  not  go  un- 
punished,” or — “My  hand  [imprinted]  upon  it ! the 
evil  man  shall  not  go  unpunished.”  Mr.  William 
Simpson's  anecdote  of  the  prophet  Mahomed  dip- 
ping his  hand  into  black  ink,  and  stamping  it  on  a 
gazelle  skin,  was  first  told  by  the  interesting  Cornish- 
man,  John  Carne,  who  travelled  much  in  Anterior 
Asia  at  the  beginning  of  the  present  century,  and 
printed  the  results  of  his  observations  in  the  New 
Monthly  Magazine , subsequently  republishing  them 
in  a now  rare  volume  of  “Letters  from  the  East.” 
But  Mahomed  never  used  black  ink  for  his  sign 
manual,  but  red  pigment.  Nor  was  Mahomed  ever 
entitled  “The  Hand  of  God.”  It  was  his  cousin 
and  son-in-law,  Ali,  who  was  entitled  “ The  Hand 
of  the  Lion  [haidar]  of  God.”  “ The  famous  Hyder 
Ali”  frequently  used,  instead  of  his  signet  seal,  the 
imprint  of  his  hand,  or,  as' it  is  termed  in  India,  the 
punja  or  “ five”  digits  ; and  he  did  so  not  in  con- 
formity with  traditional  custom,  but  simply  because  he 
was  named  “ Hyder  Ali,”  after  Ali,  the  “ Exalted  ” 
one,  th z haidar-i-alah,  “the  Lion  of  God,”  whose 
standard  is  the  extended  right  hand,  called  in 
India  the  panja-i-haidar.  It  is  generally  of  gilded 
copper  gold,  being  associated  with  red  throughout 
the  East.  But  “Hyder  Ali,”  notwithstanding  that 
the  colour  red  is  forbidden  to  all  true  Mahomedans, 
used  a red  mixture  of  sandal  wood,  safflower,  and 
gum  for  his  sign  manual.  The  sacred  standard  of 
the  sultans  of  Turkey,  traditionally  said  to  have 
belonged  to  the  prophet  Mahomed,  is  a banner  of 
green  silk  surmounted  by  a hand  ; but  it  is  not  the 
hand  of  Ali.  Both  these  symbolical  hands  appear 
much  earlier  in  history  than  the  sultans  of  Turkey 
and  Ali,  and  go  back,  indeed,  far  beyond  human 
history.  The  outstretched  right  hand  was  the 
standard  of  the  Roman  manipulus,  or  “company” 
[literally  “ handful  ”]  of  sixty  soldiers  ; whose 
original  standard  was  a “handful  ” of  straw,  or  dried 
fern  leaves  tied  to  the  top  of  a pole.  Like  the 
Roman  dragon  standard,  it  was  obviously  derived 
from  the  East,  and  probably  directly  from  the 
Carthaginians,  on  whose  monuments  it  frequently 
appears,  both  as  a male  and  a female  emblem. 
Later  it  appeared  on  the  sceptres  of  the  Byzantine 
Caesars,  being  assumed  to  symbolise  Justice ; and, 
still  later,  we  find  it  as  the  “ dextera  Dei,”  repre- 
senting the  first  person  of  the  Trinity  in  Christian 
Art.  Always  the  utmost  sanctity  has  been  attached 
to  the  hand  as  a symbol,  and  that  in  parts  of  the 
world  not  known  to  have  been  in  communication 
with  the  Old  World  before  modern  times.  Thus 
the  ancient  Mexicans  worshipped  the  Cheirostemon 
platanoides , because  its  stamens  resembled  the 
human  hand.  Apuleius  [“  Golden  Ass,”  p.  230  of 
Bohn’s  translation]  tells  us  that,  among  the  symbols 
borne  in  the  procession  of  the  “ great  mother,”  Isis, 
was  a golden  extended  “ left  hand,”  “ the  symbol  of 
Equity.”  In  Egypt,  representations  of  “ the  hand 


of  Isis  ” in  blue  glass  were  worn  in  necklaces,  along 
with  representations,  in  blue,  white,  and  black  glass, 
of  “ the  eye  of  Osiris.”  I possess  examples  of  these 
identical  symbols,  presented  to  me  by  Mr.  C.  Purdon 
Clarke,  C.I.E.,  as  manufactured  in  the  present  day 
at  Hebron,  in  Palestine,  under  the  names  of  the 
“Eye  of  God”  [“  occulus  Dei”],  and  “ the  Hand 
of  Mary”  [kaf-i-miriam\.  Similarly,  the  root  of 
the  Cyclamen  europceum  is,  from  its  resemblance  to 
the  hand,  reverenced  everywhere  in  Anterior  Asia 
under  the  name  of  “ the  hand  of  Mary,”  th z panja- 
i-miriam  of  the  Indian  bazaars. 

These  are  all  direct  indications  of  the  phallic  signi- 
fication attaching  to  the  hand  in  primitive  times,  as 
still  among  savage  races.  The  signet  hand  is  mascu- 
line, and  emphatically  so  when  represented  “ in 
obscenum  modum ,”  with  the  thumb  and  two  outer 
fingers  bent  down  to  the  palm,  and  fore  and  middle 
fingers  raised,  as  in  the  conventional  gesture  of  sacer- 
dotal benediction  ; and  the  left  hand  is  feminine,  and 
emphatically  when  half  closed.  Derived  from  this 
phallic  signification  of  the  two  hands  was  the  identi- 
fication of  the  right  hand  with  the  south,  and  the 
colour  red,  and  with  gold,  and  life,  joy,  glory, 
splendour,  and  supreme  deity  ; and  the  left  with  the 
north,  and  the  colours  blue  or  black,  and  with  death 
and  disaster,  and  all  the  malignant  powers  of  hell : 
whence  also  are  women  in  some  Christian  churches 
still  seated  on  the  north  side  ; and  the  general  avoid- 
ance of  the  north  side  of  graveyards  for  the  burial  of 
the  Christian  dead.*  This  symbolism  undergoes 
certain  modifications  in  India, f and  in  China  is  alto- 
gether reversed,  but  it  holds  true  of  the  rest  of  the 

* In  India  you  must  never  enter  a native  house,  or  any 
room  of  the  house,  with  your  left  foot  first.  You  must 
always  enter  with  your  right  foot  first,  and  the  neglect  of 
this  rule  will  often  lead  to  the  visits  of  ignorant  Englishmen 
being  avoided,  as  bringing  ill-luck.  But  if  invariably 
observed,  you  soon  find  yourself  warmly  welcomed,  if  for 
no  other  reason  than  that  your  presence  is  regarded  as 
auspicious. 

t At  the  recent  Oriental  Congress,  a collection  of  Indian 
rings,  formed  by  the  Rajah  Sir  Sarendra  Mohun  Tagore,  was 
exhibited  by  Dr.  Leitner,  who  explained  that  the  rings  set  with 
white  stones  were  for  Brahmans,  with  red  for  warriors, 
with  yellow  for  agriculturists,  and  with  black  for  “ mer- 
chants and  thieves.”  This  allocation,  which  may  perhaps 
afford  a clue  to  the  arrangement  of  the  stones  on  Aaron’s 
breastplate,  was  novel  to  me ; but  it  is  obviously  based  on 
the  primitive  Hindu  colouring  of  the  four  quarters  of  the 
compass,  the  North  or  watery  quarter  white ; the  East  or 
fiery,  red ; the  South  or  earthy,  yellow ; and  the  West  or  windy, 
blue  or  black ; the  identical  colouring  of  the  ensign  of  the 
Peninsular  and  Oriental  Steam  Navigation  Company.  From 
time  immemorial  in  anterior  Asia  the  elite  of  a army  has  always 
been  placed  when  in  camp  on  the  East  side ; and  in  India  the 
West  has  from  Buddhistic  times  been  pre-eminently  asso- 
ciated with  the  international  commerce  of  the  country  ; and 
certainly  all  the  “ thieves  ” of  India,  English,  Dutch,  Portu- 
guese, Afghans,  Sassanian  Persians,  Greeks,  Archaemenian 
Persians,  and  the  Aryan  Hindus  themselves,  have  all  come 
up  out  of  the  West ; while  the  wind  is  the  Master  Thief  of 
all ! See  my  remarks  on  the  breastplate  of  Aaron  in  the 
Society’s  Journal  for  18th  March,  1887,  pp.  450-55  ; and  the 
Preface  to  the  2nd  Reprint  of  my  “ Report  on  the  Old  Re- 
cords of  the  India-office.”  (Allen  and  Co.,  1890.) 
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Old  World.  In  the  more  ancient  Hebrew  manner  of 
pledging  good  faith  and  fealty  (Genesis  xxiv.  2 and 
9,  xxxii.  25,  and  xlvii.  29,  and  compare  also  Reve- 
lation xix.  16)  which  is  still  observed  in  some  parts  of 
Arabia,  we  have  the  nexus  between  the  hand  as  a 
phallic  symbol,  and  a standard  of  exalted  power,  and 
the  hand  as  a pledge  of  surety,  and  a sign  manual. 

The  hand  with  the  thumb  and  two  outer  fingers  bent 
down,  was,  with  other  still  more  realistic  representa- 
tions of  virility,  used  by  the  Romans  as  a “ fascinum,” 
and  hence  as  a most  potent  “ deus  averrunculus.”  It 
is  in  this  quality  that  the  Jews  in  Palestine  daub  the 
old  Phoenician  phallic  hand  on  their  house,  as  quoted 
by  Mr.  William  Simpson,  from  Major  Conder,  in  the 
“Quarterly  Journal  of  the  Palestine  Exploration 
Fund,”  for  July,  1882.  In  the  same  Journal  for 
January,  187 7,  I find  Mr.  C.  F.  Tyrrwhitt  Drake 
writing  : — “ The  hand  print  on  the  wall  is  commonly 
used  by  the  Jews  to  avert  the  evil  eye.  ...  In  the 
ruins  of  El  Barid,  near  Petra,  Professor  Palmer  and 
I found  a cistern  whose  cornice  was  decorated  with 
hand  prints,  alternately  black  and  red.  At  the 
present  day  both  [sic]  Moslems,  Christians,  and 
Jews  hang  hands,  rudely  cut  out  of  thin  plate, 
of  silver  or  gold,  round  the  necks  of  their 
children,  to  preserve  them  from  the  evil  eye.” 
A hand  carved  in  red  coral,  with  only  the  fore 
and  middle  fingers  extended,  in  fact  a Roman 
“ fascinum,”  is  worn  for  the  same  purpose  throughout 
the  Levant ; and  an  identical  hand,  but  of  metal  or 
glass,  or  even  paper,  in  Persia.  It  is  the  same 
hand  with  a different  significance,  which,  in  Persia 
is  to  be  seen  surmounting  every  mosque,  and  on 
the  top  of  every  standard  ; that  is  the  “ hand  of 
Ali.”  In  modern  Italy  both  the  apotreptic  and  the 
catarastic  symbolism  of  the  hand  is  found  to  be 
remarkably  elaborated  ; and  the  left  hand  with  only 
the  thumb  and  little  finger  extended,  once  directed 
against  an  organ  grinder  will  drive  him  from  your 
front  gate  for  ever. 

“The  Bloody  Hand  of  the  O’Neiles,”  or  “Red 
Hand  of  Ulster,”  and  “the  Bloody  Hand  of  the 
Holts,”  are,  indeed,  both  associated  in  popular 
tradition  with  bloodshed  and  murder ; but  probably 
the  “Bloody  Hands  of  Heraldry”  were  all  taken 
diiectly  from  the  East  during  the  Crusades,  if  not 
antecedently  from  Roman,  Tartar,  and  Phoenician 
standards ; and  their  origin  having  been  forgotten, 
and  men  always  striving  after  an  interpretation,  such 
legends  as  those  of  the  O’Neiles  and  the  Holts  were 
invented  to  explain  them. 

Facts  like  these  I have  gathered  here  prove  to  us 
that,  in  its  heart  of  heart,  the  world  is  very  young 
yet ; and  the  great  fascination  of  India  is,  that  the 
civilisation  of  the  Old  World  is  there  still  in  its 
adolescence,  as  in  its  Greek  and  Roman  prime.  In 
his  patriotic  speech  before  the  recent  Oriental  Con- 
gress of  1891,  M.Gennadius,  quoting  Shelley,  enthusi- 
astically exclaimed  : — “ We  are  all  Greeks;  our  laws, 
our  literature,  our  religion,  our  art,  have  their  roots 
in  Greece.”  As  literally  true  is  it  that  we  are  all 


Romans,  all  citizens  of  that  world  of  equal^laws,  and 
settled  peace  and  progress,  so  wonderfully  created 
out  of  chaos  by  the  supreme  genius  of  Julius  Caesar, 
and  reorganised,  after  the  great  cataclysm  of  the 
barbarians,  on  a Christian  basis,  by  Charlemagne. 
But  beyond  the  farthest  “ limits  of  Augustus,” 
in  India,  Aryan  society  still  solidly  reposes, 
•with  no  sign  of  variableness,  neither  shadow  of 
turning,  on  its  archaic  ethnical  basis;  and  thus  pre- 
serve for  us  in  daily  living  activity  the  true  historical 
form  and  solution  of  those  traditionary  ritualistic  and 
artistic  types  and  symbols,  and  of  those  social  and 
religious  observances,  the  sense  and  purpose  of 
which  have  long  since  become  obsolete  in  the  West. 
Beyond  the  perennial  felicity  they  have  secured 
to  India  itself — the  India  of  the  Hindus — this  has 
been  the  high  service  of  the  Brahmanical  priesthood 
to  Western  science  and  art,  and — as  I hope  will  yet 
be  conceded  — religion  : and  for  this,  who  may 
begrudge  them  their  guerdon  of  praise  ? 

George  Birdwood. 

5th  Oct.,  1891- 


General  Notes. 

♦ 

The  Tea  Trade  between  China  and  Russia. 
— Russia  is  regarded  as  the  stronghold  and  mainhope 
of  the  Chinese  tea  trade ; while  the  British  islands 
are  consuming  Indian  and  Ceylon  teas,  and  the 
United  States  those  of  Japan,  to  the  injury  of  China, 
Russia  continues  faithful  to  Chinese  teas.  The  Com- 
missioner of  Chinese  Customs  at  Hankow,  in  his  last 
report,  says  that  the  tea  trade  with  Russia  is  in- 
creasing annually,  while  it  is  decreasing  with  Eng- 
land, because  while  in  former  years  tea  was  shipped 
first  to  England  and  thence  to  Russia,  the  tea  dealers 
in  Russia  now  have  their  teas  shipped  direct  from 
China.  Last  year  the  trade  with  Russia  would  have 
been  very  large  if  the  supply  of  suitable  kinds  had 
equalled  the  demand.  Only  the  better  kinds  of  tea 
can  now  be  sold  in  Russia  at  a profit,  as  the  demand 
there  has  undergone  a complete  change.  Between 
1877  and  1888  the  exchange  of  the  Russian  paper 
rouble  was  very  low ; good  teas  were  therefore  dear, 
and  the  mass  of  the  people  could  only  afford  to  pur- 
chase inferior  kinds.  Since  1888,  however,  the 
rouble  has  steadily  risen,  and  has  now  reached  a 
value  higher  than  any  of  the  past  15  years.  Tea, 
with  other  foreign  goods,  became  cheaper,  and  the 
people  began  buying  tea  of  good  quality,  which,  in 
spite  of  having  cost  higher  prices  in  China,  realised 
large  profits.  The  market  in  China  last  year  was 
entirely  governed  by  the  demand  from  Russia,  whh  h 
was  very  large  and  much  in  excess  of  the  supply  of 
the  suitable  qualities.  In  fact,  the  very  best  tea  of 
the  season  (Keemums)  sold  very  cheaply,  simply 
because  they  are  a kind  not  consumed  in  Russir.— 
The  Times. 
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THE  LIBRARY. 

The  following-  books  have  been  added  to  the 
Library  since  the  last  announcement  : — 

Bailey,  William. — The  Advancement  of  the  Arts, 
Manufactures,  and  Commerce ; or  Descriptions  of 
the  Useful  Machines  and  Models  contained  in  the 
Repository  of  the  Society  of  Arts.  Two  vols.  (Lon- 
don : 1772.)  Presented  by  J.  O.  Chadwick,  F.C. A. 

Birdwood,  Sir  George,  M.D.,  K.C.I.E. — Report 
of  the  Miscellaneous  Old  Records  at  the  India-office. 
(London:  1890.)  Presented  by  the  Author. 

Blackie’s  Elementary  Text  Books. — Elementary 
Mechanics.  (London : Blackie  and  Son.)  Pre- 
sented by  the  Publishers. 

Blackie’s  Science  Text  Books. — First  Mathe- 
matical Course,  Magnetism  and  Electricity,  Light, 
Heat,  and  Sound,  Geology.  (London  : Blackie  and 
Son,  1889-90.)  Presented  by  the  Publishers. 

Carrol,  John. — Practical  Geometry  for  Science 
and  Art  Students.  (London  : Burns  and  Oates.) 

Coghlan,  F.  A. — The  Wealth  and  Progress  of  New 
South  Wales,  1889-90.  (Sydney  : 1890.)  Presented 
by  the  Agent-General  for  New  South  Wales. 

Danson,  J.  T. — The  Wealth  of  Households.  (Ox- 
ford : Clarendon  Press,  1886.)  Presented  by  the 
Author. 

Dyer,  Louis,  B.A. — Studies  of  the  Gods  in  Greece 
at  Certain  Sanctuaries  recently  Excavated.  (London : 
Macmillan  and  Co.,  1891.)  Presented  by  Sir  George 
Birdwood,  K.C.I.E.,  C.S.I. 

Earl,  A.  G.,  M.A. — The  Elements  of  Laboratory 
Work.  (London  : Longmans,  Green  and  Co., 

1890.)  Presented  by  the  Publishers. 

Emerson,  P.  H.,  B.A.,  M.B. — Pictures  of  East 
Anglian  life.  (London:  Sampson  Low  and  Co., 
1888.)  Presented  by  the  Author. 

Finch,  John. — To  South  Africa  and  Back. 
(London:  Ward,  Lock  and  Co.,  1890.)  Presented 
by  the  Author. 

Fry,  Herbert. — London  in  1891.  (London  : W.  H. 
Allen  and  Co.)  Presented  by  S.  W.  Kershaw,  F.S.A. 

Gore,  J.  Howard. — Geodesy.  (London  : W. 

Heinemann,  1891.)  Presented  by  the  Publisher. 

Guillaume,  II. — The  Amazon  Provinces  of  Peru, 
as  a field  for  European  Emigration.  (London : 
Wyman  and  Sons,  1888.)  Presented  by  the  Author. 

Hanson,  John. — Black  Ash  Waste  and  its  Ap- 
plication to  the  Treatment  of  Sewage  and  Fouj 
Water,  a paper  read  before  the  Sanitary  Congress, 
1890.  (Wakefield.)  Presented  by  the  Author. 

Harris,  William  A. — A Technological  Dictionary 
of  Insurance  Chemistry.  (Liverpool : Published 
by  the  Author,  1890.)  Presented  by  the  Author. 

Jago,  William. — Inorganic  Chemistry.  (London  : 
Longmans,  Green  and  Co.,  1890.)  Presented  by  the 
Publishers. 

Kingsbury,  George  C.,  M.D. — The  Practice  of 
Hypnotic  Suggestion.  (Bristol : John  Wright  and 
Co.,  1891.)  Presented  by  the  Publishers. 


Leland,  Charles  G. — A Manual  of  Wood  Carving, 
revised  by  J.  J.  Holtzapffel.  (London  : Whittaker 
and  Co.,  1890.)  Presented  by  J.  J.  Holtzapffel. 

Mitchell,  Charles  F. — Forty  Lessons  in  Carpentry 
Workshop  Practice,  revised  by  George  C.  Pope. 
(London:  Cassell  and  Co.,  Limited,  1889.)  (The 
Polytechnic  Series.)  Presented  by  the  Publishers. 

Mitchell,  C.  F.,  and  E.  G.  Davey. — Forty  Lessons 
in  Engineering  Workshop  Practice,  revised  by  J. 
Rogers.  (London  : Cassell  and  Co.,  Limited,  1889.) 
(The  Polytechnic  Series.)  Presented  by  the  Pub- 
lishers. 

Morris,  I.  H. — Practical  Plane  and  Solid  Geome- 
try. (London  : Longmans,  Green  and  Co.,  1890.) 
Presented  by  the  Publishers. 

Newall,  Maj.-Gen.  D.  J.  F. — The  Highlands  of 
India.  Two  vols.  (London : Harrison  and  Sons, 
1882-7.)  Presented  by  the  Author. 

NotesonBuildingConstruction.  Part II.  (London: 
Longmans,  Green  and  Co.)  Presented  by  the  Pub- 
lishers. 

Ostwald,  W.—  Solutions.  Translated  by  M.  M. 
Pattison  Muir.  (London:  Longmans,  Green  and  Co., 
1891.)  Presented  by  the  Publishers. 

Philipson,  John. — An  Address  on  Technical 
Education  at  a Meeting  held  at  Aberdeen.  (Aber- 
deen.) Presented  by  the  Author. 

Richardson,  B.  W.,  M.D.,  F.R.S. — National 

Health.  Abridged  from  “ The  Health  of  Nations.” 
A Review  of  the  Works  of  Sir  Edwin  Chadwick, 
K.C.B.  (London  : Longmans,  Green  and  Co.,  1890.) 
Presented  by  the  Publishers. 

Richardson,  B.  W.,  M.D.,  F.R.S. — Thomas  Sop- 
with,  M.A.,  C.E.,  F.R.S.,  with  Excerpts  from  his 
Diary  of  57  years.  (London  : Longmans,  Green  and 
Co.,  1891.)  Presented  by  Mrs.  David  Chadwick. 

Saundby,  Robert,  M.D. — Lectures  on  Diabetes  : 
including  the  Bradshawe  Lecture,  1890.  (Bristol: 
John  Wright  and  Co.,  1891.)  Presented  by  the 
Publishers. 

Societe  Industrblle  de  Mulhouse,  Bulletin,  1883- 
91.  Presented  by  P.  L.  Simmonds. 

Spooner,  Prof.  Henry  J. — Practical  Plane  and 
Solid  Geometry,  including  Graphic  Arithmetic. 
Yol.  1.  Elementary  stage.  (London  : Cassell  and 
Co.,  Limited.  (The  Polytechnic  Series.)  Presented 
by  the  Publishers. 

Trendell,  A.  J.  R.,  C.M.G.— The  Colonial  Year 
Book,  1890,  with  an  introduction  by  J.  R.  Seeley, 
M.A.  (London  : Sampson  Low,  Marston  and  Co., 
1890.)  Presented  by  the  Publishers. 

Veevers,  Richard. — A Cruise  in  the  Mediterranean. 
(Preston  : 1890.)  Presented  by  the  Author. 

Watt,  George,  M.B.,  C.I.E. — A Dictionary  of 
the  Economic  Products  of  India.  Vols.  3 and  4. 
(London  : W.  H.  Allen  and  Co.,  1890.)  Presented 
by  the  Secretary  of  State  for  India. 

Yeats,  John.— Map  Studies  of  the  Mercantile 
World:  the  Golden  Gates  of  Trade.  (London: 

George  Philip  and  Son,  1890.)  Presented  by  the 
Author. 
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FRIDAY,  OCTOBER  16,  1891. 


All  communications  for  the  Society  should  be  addressed  to 
the  Sectetary,  John-street,  Adelphi,  London,  W.C. 


Chicago  Exhibition,  1893. 
+ 

Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  are,  now 
that  the  Secretary  has  returned  from  Chicago, 
in  preparation  and  will  be  sent  out  almost  im- 
mediately. In  the  meantime,  intending  exhi- 
bitors can  apply  to  the  Secretary  of  the  Royal 
Commission,  Society  of  Arts,  John  - street, 
Adelphi,  and  their  names  will  be  noted  at 
once,  with  a view  to  their  receiving  early 
copies  of  the  prospectus  when  ready. 


The  Times  has  printed  two  long  articles  on 
Chicago  and  its  Exhibition,  by  its  correspondent 
in  the  United  States.  The  first  article  refers 
entirely  to  the  city  and  the  second  to  the  Ex- 
hibition. The  following  extracts  are  taken 
from  these  articles  : — 

The  remarkable  city  of  Chicago  itself  is  the  greatest 
marvel  of  rapid  and  substantial  growth  in  the 
United  States,  and  will  be  found  by  the  visitor 
as  much  of  a curiosity  as  any  the  Exhibition  can 
show.  This  surprising  municipality  has  all  been 
created  within  the  past  60  years.  A long  time  ago 
the  early  French  explorers  built  the  little  fort  which 
they  called  “ Chicagou  ” on  the  shore  of  Lake 
Michigan,  and,  about  the  beginning  of  this  century, 
when  hostile  Red  Indians  roamed  the  broad  Illinois 
prairies,  the  Government  established  a post  at  the 
mouth  of  the  Chicagou  river,  which  was  named 
Fort  Dearborn.  In  the  Anglo-American  war  of 
1812-14  these  Indians  were  British  allies,  and  they 
captured  the  fort,  slaying  the  garrison,  after  it  had 
been  abandoned,  when  the  Americans  were  retreating 
eastward  to  Fort  Wayne  on  the  Indian  frontier.  This 


was  before  even  a settlement  was  thought  of  here  ; but 
“ the  massacre”  is  one  of  the  only  two  great  events 
which,  besides  its  rapid  growth,  have  challenged 
attention  in  Chicago’s  history;  the  other  was  “the 
fire.”  The  massacre  marks  a remote  era  for  modern 
Chicago,  which  really  dates  from  the  great  fire  of 
1871,  an  event  that  challenged  the  amazement  and 
admiration  of  the  world,  having  never  been  equalled 
in  its  magnificent  scale  of  stupendous  destruction  and 
subsequent  rapid  and  complete  recovery. 

The  present  intention  is  to  formally  dedicate  the 
Exhibition  on  October  12th,  1892,  the  400th  anni- 
versary of  Columbus’s  discovery  of  America.  Elabo- 
rate ceremonies  will  mark  the  event,  the  President  of 
the  United  States  being  expected  to  attend,  and  a 
feature  will  be  the  procession,  in  which  10,000  troops 
will  participate.  The  Fair  is  to  be  opened  to  the 
public  on  May  1st,  1893,  and  closed  on  October 
30th  following.  The  general  reception  of  exhibits 
will  begin  on  November  1st,  1892,  although  the 
installation  of  heavy  machinery  can  proceed 
earlier ; but  no  article  will  be  admitted,  according 
to  the  announced  programme,  after  April  10th, 
1893. 

The  location  of  the  Fair  is  upon  the  south-western 
shore  of  Lake  Michigan,  in  the  southern  part  of 
Chicago,  and  about  six  miles  from  the  centre  of  the 
city.  Ample  transportation  services  lead  down  to 
the  site,  by  the  steam  lines  of  the  Illinois  Central 
Railroad,  the  cable  tramcar  lines  of  the  “South 
Side  ” Railway  on  State-street  and  Wabash-avenue, 
and  other  railway  accommodation  already  constructed 
on  a liberal  scale  to  carry  an  enormous  suburban 
traffic.  These  are  to  be  supplemented  by  additional 
railway  routes  now  being  arranged,  and  also  by  an 
ample  steamboat  service  on  the  lake.  There  will  be 
no  trouble  in  transporting  hundreds  of  thousands  of 
people  daily  to  and  from  the  Fair.  The  chief  build- 
ings are  located  in  Jackson-park,  covering  586  acres, 
and  they  will  front  for  a mile  and  a half  on  the  lake 
shore.  To  get  more  room  other  buildings  will  be  put 
on  the  Midway  Plaisance,  going  westward  to  Wash- 
ington-park,  which  will  also  be  availed  of.  The  dis- 
play is  to  be  divided  into  13  departments,  which  are 
again  subdivided  into  172  groups  and  917  classes, 
designated  by  numbers.  The  departments  are  de- 
signated by  letters,  and  are  as  follows:— A,  Agri- 
culture ; B,  Viticulture,  Horticulture,  Floriculture ; 
C,  Live  Stock  ; D,  Fisheries ; E,  Mines  and  Mining  ; 
F,  Machinery ; G,  Transportation  Exhibits ; H, 
Manufactures ; J,  Electricity ; K,  Fine  Arts  ; L, 
Liberal  Arts ; M,  Ethnology,  Aichaeology ; N, 
Forestry.  Elaborate  preparations  are  making  to 
accommodate  all  of  these,  whilst  a few  of  them, 
being  especially  American  industries,  are  expected  to 
have  a very  large  representation,  particularly  agricul- 
ture, live  stock,  manufactures,  machinery,  and  trans- 
portation exhibits. 

The  enormous  extent  of  the  projected  Exhibition 
is  shown  by  the  large  dimensions  of  most  of  the 
buildings,  which  cover  much  more  surface  than  ever 
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before  at  a World’s  Fair.  Nearly  all  of  them  are  to 
have  sky-light  roofs  of  iron  and  glass.  Their  walls 
will  be  covered  with  “ staff,”  treated  so  as  to  repre- 
sent marble,  granite,  &c.,  by  which  there  will  be  a 
decided  saving  in  cost,  while  the  architectural  beauty 
is  enhanced.  In  the  smaller  State  buildings,  con- 
struction generally  will  be  of  native  woods  and 
stones,  so  as  to  display  the  varied  resources  of  the 
country  in  building  materials.  There  being  such 
extensive  lagoons  on  the  grounds,  with  many  foun- 
tains, and  a strong  fire  brigade,  arrangements  are 
making  for  a large  supply  of  water,  capable  of  being 
expanded  to  40,000,000  gallons  daily,  if  necessary, 
capacious  Worthington  pumps,  costing  $ 150,000, 
being  placed  on  the  grounds  for  this  purpose,  as 
part  of  the  show.  For  the  construction  of  permanent 
pumping  works,  the  Exhibition  authorities  advance 
^40,000  to  the  city  of  Chicago,  which  will  refund 
and  take  the  works,  and  probably  the  pumps,  for 
regular  city  supply  after  the  Fair  closes.  The  lake 
will  furnish  all  the  water  needed. 

A brief  description  of  some  of  the  larger  Exhibition 
buildings  will  be  of  interest.  The  Administration 
Building — the  finest  at  the  Fair — consists  of  four 
pavilions,  84  ft.  square,  standing  at  each  angle  of  its 
square  ground  plan,  and  connected  by  a great  central 
dome  120  ft.  in  diameter  and  260  ft.  high.  The 
centre  of  each  facade  has  a recess  93  ft.  wide,  within 
which  is  a grand  entrance  to  the  building.  The 
lower  storey,  comprising  the  pavilions,  is  Doric, 
65  ft.  high.  The  second,  also  65  ft.  high,  is  Ionic, 
being  a continuation  of  the  central  rotunda,  which 
is  175  ft.  square.  Above  is  the  octagonal  base, 
40  ft.  high,  upon  which  rises  the  great  dome.  The 
interior  effects  will  be  very  fine.  This  building  far 
out-tops  all  the  others.  The  enormous  machinery 
exhibit  will  be  placed  in  two  buildings,  with  an 
attached  Power-house.  The  huge  Machinery-hall  is 
to  be  constructed  of  three  long  and  wide  arched 
trusses  side  by  side,  and  representing  three  long 
railway  stations.  These  are  to  be  built  separately, 
the  intention  being  to  sell  them  after  the  Fair  closes 
for  railway  train-houses,  such  structures  being  always 
in  demand  in  this  country  of  vast  deveolpment. 
Each  of  the  three  elongated  naves  thus  made  will 
have  travelling  cranes  for  placing  the  machinery 
exhibits,  and  also  the  necessary  lines  of  shafting. 
The  Machinery  Annexe,  somewhat  smaller,  but  of 
similar  construction,  adjoins  to  the  westward.  The 
separate  Power-house  will  be  for  the  steam-boilers, 
and  will  also  contain  engines  and  dynamos,  provision 
being  made  to  supply  the  largest  amount  of  electrical 
power  ever  made.  A number  of  steam-engines 
of  various  types  will  furnish  16,000  horse- power, 
operating  the  dynamos  for  light  and  power  and 
driving  the  shafting.  It  is  only  in  the  Machinery- 
hall  and  Annexe  that  steam-power  will  be  used.  All 
the  power  elsewhere  will  be  electrical,  transmitted 
by  wires  from  this  Power-house.  The  16,000  horse- 
power required  here  contrasts  with  the  6,000  at  the 
Paris  Exposition  and  the  1,456  horse-power  Corliss 


engine  driving  the  machinery  at  the  Philadelphia 
Exhibition  of  1876. 

The  Agricultural  Building,  which  is  almost  sur- 
rounded by  lagoons,  is  severely  classic  in  style.  Its 
special  feature  is  the  five  pavilions,  one  at  each 
corner  and  one  in  the  centre,  the  latter  making  a 
rotunda  100  ft.  in  diameter,  surmounted  by  a glass 
dome  130  ft.  high.  The  corner  pavilions  measure 
64  ft.  by  48  ft.  The  roof  is  chiefly  of  glass.  The 
long  Transportation  Building  is  Romanesque,  its 
interior  being  treated  much  after  the  manner  of  a 
Roman  Basilica,  with  broad  nave  and  side  aisles. 
The  roof  is  in  three  divisions,  the  middle  one  rising 
much  higher  than  the  sides,  with  a beautiful  arcaded 
clerestory.  The  main  entrance  is  an  immense  single 
arch,  treated  entirely  in  leaf,  and  called  the  “ Golden 
Door.”  This  leads  to  the  central  open  space,  sur- 
mounted by  a cupola  rising  165  ft.,  and  reached  by 
eight  “ lifts,”  which  will  be  themselves  exhibits. 
These  carry  visitors  to  the  galleries  running  along  the 
sides  of  the  building.  Adjoining,  on  the  west,  is  the 
Transportation  Annexe,  a triangle  of  nine  acres,  con- 
sisting of  one- storey  buildings,  each  64  ft.  wide,  set 
side  by  side.  These  will  contain,  in  spaces  16  ft. 
wide,  long  railway  lines,  to  exhibit  trains  of  cars  and 
engines.  This  display  is  expected  to  be  stupendous, 
and  hence  the  large  space  devoted  to  it.  There  will 
be  at  least  100  locomotives,  arranged  so  that  each 
will  face  a central  avenue,  making  a fine  perspective 
effect.  Everything  in  the  way  of  transportation  is  to 
exhibited,  ranging  from  a baby  carriage  to  a huge 
“ Mogul  ” engine.  The  Horticultural  - hall  faces 
east  upon  the  largest  lagoon,  and  has  in  front  a 
flower  terrace  for  an  outside  display,  including  tanks 
for  nymphseas  and  the  Victoria  Regia.  The  front  of 
this  terrace,  having  a low  parapet  between  large 
vases,  borders  the  water,  and  has  a boat-landing  at 
the  centre.  The  plan  of  this  fine  hall  includes  a 
central  pavilion,  with  two  end  pavilions,  each  con- 
nected to  the  centre  by  front  and  rear  curtains,  thus 
forming  two  interior  courts.  These  courts,  each  a 
parallelogram  of  a half- acre,  will  be  decorated  in 
colours  and  planted  with  ornamental  shrubs  and 
flowers.  A crystal  dome  surmounts  the  central 
pavilion,  187  ft.  in  diameter  and  113  ft.  high,  and 
under  this  will  be  the  palm- house.  The  curtains  will 
contain  the  hothouses  and  the  plants  under  glass. 
There  are  galleries  in  the  end  pavilions,  designed  for 
cafes , being  surrounded  by  arcades  giving  charming 
views  over  the  grounds  and  the  interior,  which  will 
present  an  attractive  floral  and  horticultural  display. 

The  Electrical  Building  is  designed  in  Italian 
Renaissance,  with  entrances  in  each  facade,  and  is 
60  ft.  high,  covering  over  five  acres.  It  will  be 
ornamented  by  designs  suggestive  of  the  electrical 
display,  with  a statue  of  Benjamin  Franklin,  who  is 
regarded  as  the  pioneer  of  American  electrical  dis- 
covery, occupying  a conspicuous  position  before  the 
main  entrance.  The  Fisheries  Building  is  designed 
in  Spanish  Romanesque,  contrasting  agreeably  with 
the  classic  architecture  of  the  neighbouring  buildings. 
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It  is  composed  of  three  parts,  and  stands  upon  an 
island  among  the  lagoons,  which  curves  forward  like 
a banana.  The  main  structure  has  connected  with 
it,  by  arcades,  which  curve  outward  at  either  end,  a 
polygonal  building  134  ft.  in  diameter,  being  thus 
thrust  forward,  and  giving  a concave  front  to  the 
group,  which  has  a most  pleasing  effect.  In  one  of 
these  polygons  will  be  the  water  pool  and  aquaria, 
and  in  the  other  the  exhibit  of  angling  paraphernalia. 
The  live  fish  display  will  be  in  a central  basin  26  ft. 
wide,  containing  masses  of  rocks  and  aquatic  plants  ; 
and  also  in  ten  large  aquaria  and  a number  of  smaller 
ones,  which  will  have  a capacity  for  140,000  gallons 
of  water,  and  glass  fronts  575  ft.  in  length,  through 
which  the  fish  may  be  observed  in  their  native 
element.  This  will  give  the  finest  exhibition  of  the 
kind  ever  seen  in  the  United  States,  the  Government 
Fish  Commission  providing  much  of  it.  The  main 
Fisheries  Building  will  be  devoted  to  a full  exhibit  of 
all  the  appliances  used  in  the  fishing  industries  of  all 
countries  and  at  all  times.  The  extent  of  the  display 
as  designed  may  be  imagined,  when  it  is  known  that 
the  extreme  length  of  the  structure,  with  its  arcades 
and  terminating  polygons,  is  about  1,100  ft.  The 
Mines  and  Mining  Building  is  of  classic  architecture, 
its  height  being  65  ft.  to  the  main  cornice.  There 
will  be  entrances  on  the  sides,  but  the  two  grand 
entrances  are  placed  at  the  ends,  each  no  ft.  high, 
and  opening  into  a vestibule  88  ft.  high.  Each 
corner  of  the  building  is  a spacious  pavilion, 
surmounted  by  a dome,  and  the  entire  roof  is  of 
glass,  elevated  100  ft.  above  the  floor.  This  large 
structure  is  to  contain  a most  interesting  exhibition 
of  the  minerals  and  metals  of  the  country,  with  the 
methods  and  appliances  for  mining  and  working 
them. 

The  Manufactures  Building  is  the  largest  of  all 
the  structures,  and,  as  seen  from  Lake  Michigan, 
presents  a broad  front  in  the  centre  of  the  park. 
This  building  is  made  of  two  huge  quadrangles,  with 
corner  pavilions  and  elaborate  entrances  on  each 
facade.  The  structures  surrounding  the  interior 
courts  cover  about  eight  acres,  and  the  courts,  which 
will  be  roofed  over,  have  a surface  of  about  32  acres 
I more,  so  that  this  enormous  structure  has  a ground 
j plan  of  some  40  acres.  All  of  these  buildings,  with 
the  exception  of  those  devoted  to  machinery,  are 
now  in  various  stages  of  progress  in  construction ; 
and  the  Women’s  Building,  covering  nearly  two 
acres,  has  progressed  far  enough  to  be  under  roof. 
The  United  States  Building,  paid  for  by  the  Federal 
Government,  and  covering  some  three  acres,  and  the 
Illinois  State  Building,  provided  out  of  the  fund 
1 voted  by  that  State,  will  be  appropriate  structures, 
adding  much  to  the  attractiveness  of  the  grounds. 

I The  Fine  Art  Gallery  is  intended  to  be  a perfectly 
[ safe  repository  for  the  art  collection,  and  it  and  the 
I United  States  Building  will  be,  considering  size,  the 
I costliest  structures  of  the  Fair.  Many  of  the  art 
exhibits  herein  contained  will  probably  be  bought 
for  the  permanent  gallery  Chicago  intends  establish- 


ing after  the  Fair  is  over,  as  its  memento.  Among 
the  paintings  already  here  is  Moro’s  picture  of 
Columbus,  executed  in  1540,  and  bought  in  London 
to  exhibit  at  the  Fair.  The  Art  Building  is  in 
reality  a group  of  galleries.  The  chief  structure  is 
cruciform,  with  a nave  320  ft.  long  by  96  ft.  wide, 
and  transepts  stretching  500  ft.  The  four  exterior 
angles  are  filled  in  with  lower  constructions,  thus 
making  it  a parallelogram  500  ft.  by  320  ft.,  with  a 
wide  projecting  portico  in  the  middle  of  each  side, 
the  roof  extending  from  all  the  cornices  back  to  a 
central  dome.  Separated  from  this  main  gallery, 
and  100  ft.  distant  on  the  east  and  west  sides,  are 
two  annexes,  each  320  ft.  by  120  ft.  These  annexes 
are  brought  forward,  so  that  the  whole  group  sur- 
rounds three  sides  of  a court  300  ft.  by  700  ft.,  which 
will  be  made  an  attractive  feature.  The  Live  Stock 
Building  will  be  a very  large  affair,  and  Si 50,000 
will  be  devoted  to  prizes  in  this  important  depart- 
ment. It  will  be  separate  from  the  main  group  of 
structures  in  Jackson-park,  as  an  extensive  surface 
must  be  devoted  to  this  exhibit  in  addition  to  the 
building.  There  is  also  to  be  provided,  at  a con- 
venient part  of  the  grounds,  a Press  Building,  for 
use  by  correspondents  and  reporters,  and  the  present 
scheme  is  to  make  it  200  ft.  by  400  ft.,  as  a large 
number  are  expected,  the  Chicago  Press  alone  having 
quite  a regiment  of  reporters.  A protecting  pier 
and  breakwater  have  been  extended  into  the  Lake, 
above  the  landing  pier,  behind  which  the  United 
States  will  make  a naval  exhibit.  A model  of  a 
coast  defence  battle-ship  is  being  constructed  upon 
a stone  foundation  for  this  part  of  the  show,  so  as 
to  observe  the  treaty  with  England,  and  a naval 
training-ship  is  to  be  brought  here  with  a full  com- 
plement of  boys.  It  is  also  stated  that  the  model  of 
the  Victory  from  the  Chelsea  Exhibition  is  to  come 
to  Chicago.  A facsimile  is  now  being  built  in 
Spain  of  the  little  caravel  Santa  Maria , in  which 
Columbus  sailed  on  the  fateful  voyage  that  discovered 
America.  She  will  first  appear  at  the  naval  review 
in  New  York  Harbour  in  October,  1892,  and  be 
afterwards  taken  up  the  Lakes  to  Chicago.  The 
final  resting-place  of  this  little  vessel  will  be  at 
Washington.  Among  the  other  curious  exhibits  at 
the  Fair  is  a Californian  project.  A gigantic  red 
wood  tree  is  to  be  cut  down,  which  is  390  ft.  high 
and  26  ft.  in  diameter.  From  this  a log  will  be  cut 
90  ft.  long  and  20  ft.  through.  This  being  cut  into 
two  45  ft.  lengths,  each  is  to  be  hollowed  out,  and 
fashioned  into  a full-sized  railway  coach,  the  interior 
being  fitted  in  the  style  of  a Pullman  coach.  One 
will  be  a sleeping  coach  and  the  other  a dining  car, 
with  kitchen,  restaurant,  bath,  and  barber’s  shop. 
Finally,  to  show  the  entire  bigness  of  Chicago, 
which  out-tops  almost  all  things,  and  is  to  do  this 
especially  in  the  Fair,  three  responsible  citizens  pro- 
pose to  erect  a tower  1,200  ft.  high,  at  a cost  of 
^400,000,  which  will  rise  higher  and  is  to  be  seen 
further  than  the  tallest  structure  yet  shown  at  any 
World’s  Fair. 
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CANTOR  LECTURES. 

THE  DECORATIVE  TREATMENT  OF 
NATURAL  FOLIAGE. 

By  Hugh  Stannus. 

(Lecturer  on  Applied  Art  at  University  College.) 

[the  right  of  reproducing  these  lectures  is  reserved.] 

Lecture  II. — Conventionalism. — Delivered 
27  th  April,  1891. 

§ 10. — Realism  : Complete. 

In  the  Complete  or  Pictorial  Realism  : the 
Chief  object  is  represented  with  the  utmost 
fidelity  to  the  actual  appearances.  The 
Growth  is  drawn  from  the  individual  branch, 
in  all  its  accidents  of  malformation,  abnor- 
mal growth,  or  mutilation  ; the  positions  of 
leaves  and  flowers  are  rendered  without  re- 
gard to  the  mass-shape  of  the  whole,  or  the 
foreshortening  of  portions  ; and  the  Light- 
and-Shade,  and  the  Local-Colour,  with  Reflec- 
tions and  Accidental-lights,  are  included ; 
making  the  painting  a perfect  Portrait  of  the 
chosen  object.  The  Surroundings  or  Fore- 
ground-objects  (if  any),  and  the  Background 
(be  it  landscape  or  otherwise)are  also  included ; 
making  the  whole  a complete  Picture.  It 
might  be  painted  on  a Furniture-panel,  with- 
out the  regulation  gilt  Frame  : it  would  still 
be  a Picture. 

An  example  of  this  might  shew  a group  of 
Flowers  in  a Vase,  placed  under  an  Arch, 
through  which  is  seen  a Landscape  back- 
ground. In  this,  it  would  be  observed  that : — 
(1)  the  whole  is  in  perspective,  and  that  the 
Point-of-sight  is  not  on  the  axis  or  centre-line 
of  the  picture;  (2)  the  Chief-object  (the  Flower- 
vase)  is  not  axial  in  position  ; (3)  the  Vase  is 
not  parallel  to  the  Picture-plane,  as  shewn  by 
the  handles  and  plinth  ; (4)  the  Flower-mass 
is  not  axial  with  the  Vase,  but  leans  over  on 
one  side  ; and  (5)  a portion  of  the  Flowers  is 
cut-off  by  the  window-opening.  Each  of  these 
treatments  is  contrary  to  the  usually-accepted 
Canons  of  Decoration ; and  the  combination 
of  them  is  appropriate  to  the  Realistic  or  Pic- 
torial Method.  All  Pictures  are  executed  in 
this  method. 

§ ii.— Realism:  Semi-pictorial. 

In  this  second  treatment  the  Chief-object 
and  the  Foreground-surroundings  are  still  as 
realistically  represented  as  in  the  first,  except 


that  malformation  and  abnormal  growth  are 
omitted  ; but  the  Background  is  reduced  from 
realism  to  the  Conventionalism  of  a Flat-tint  of 
colour  (including  gilt  or  similar  grounds  in 
this  category).  Hence  the  painting  is  still  a 
perfect  Portrait  of  the  chosen  objects  ; but  it 
is  not  a Picture.  It  might  be  painted  on  can- 
vas and  placed  in  a gilt  frame  : it  would  still 
be  something  less  than  a Picture,  and  would 
lie  in  the  borderland  between  the  Pictorial  and 
Decorative  Arts. 

An  example  of  this  might  shew:  — (1)  The 
whole  to  be  still  in  Perspective,  but  the 
Point-of-Sight  is  now  in  the  axis  of  the 
window-opening;  (2)  the  Chief-object  is  axial 
in  position ; (3)  the  Vase-plinth, &c.  are  parallel ; 
(4)  the  Flower -mass  is  almost  axial  and 
symmetrical ; and  (5)  no  portion  of  the  subject 
is  cut-off  by  the  Window-opening.  Much  of 
the  more  elaborate  Mural  - decoration  (in 
Painting  and  in  Tapestry)  is  executed  in  this 
method. 

§ 12. — Realism  : Decorative. 

In  this  third  treatment,  the  Chief-object 
[only]  is  realistically  represented,  as  in  the 
two  preceding;  but  everything  else  is  reduced, 
in  character,  to  a Conventional  representation. 
It  will  be  observed  that  the  Chief-object  is  the 
sole  survivor  of  the  Realism.  This  is  a 
“Survival  of  the  Fittest”;  and  it  is  obvious 
that  if  the  higher  treatment  be  retained 
— it  should  be  applied  to  the  higher  object. 
Realism  is  very  appropriate  and  effective,  in 
this  manner,  imparting  an  added  charm  to 
Decorative  work  ; serving  (so  to  speak)  as  the 
Jewel  of  the  setting,  or  the  Focus  of  the  com- 
position. It  can  never  raise  the  work  to  be 
Pictorial ; it  might  be  painted  on  any  surface  : 
it  would  still  be  Decoration. 

An  example  of  this  might  shew: — (1)  There 
would  be  no  Perspective,  but  everything  would 
be  in  Elevation  ; (2)  the  Chief-object  is  axial 
as  in  the  second ; (3)  the  Vase  is  severely 
drawn  in  elevation  ; (4)  the  Flower-mass  is 
axial  as  before;  (5)  no  portion  is  cut-off; 
and  (6)  the  Arched-opening  is  replaced  by  a 
Colour-margin  which  is  separated  or  divided 
from  the  inner  panel  by  a thin  tendril  of 
Artificial  Foliage  (as  in  Louis  XVI.  work). 
Most  of  the  more  elaborate  foreign  Furniture- 
coverings  in  Brocade-silk  and  Tapestry  are 
from  designs  executed  in  this  method. 

It  will  be  observed  that  there  is — corre- 
sponding to  the  gradual  reduction  of  Realism 
— a gradual  increase  in  Artificial  Arrange- 
ment. Thus  the  position  and  attitude  of  the 


October  16, 1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


875 


Vase,  and  the  mass  and  grouping  of  the 
Flowers,  become  gradually  more  severe  as  the 
work  gradually  loses  its  Pictorial  character. 

§ 13.— Application  of  Realism. 

Realistic  representations  have  their  place  in 
the  following  Positions  and  Objects  : — (a)  Im- 
portant positions,  eg.  the  centre  of  a Wall, 
or  a Cabinet;  ( b ) Non-functional  portions  of 
objects,  e.g.  panels  ; ( c ) Moveable  objects, 


e.g.  Pictures ; and  un-folded  Drapery,  e.g. 
Tapestries,  and  figured  Brocade-silks  whose 
evident  cost  is  an  excuse  for  their  aim  at 
Realism,  and  will  also  prevent  their  being 
lavishly  applied,  &c. 

Realistic  representations,  in  any  of  the 
three  degrees  of  realism,  should  be  unical , 
i.e.  should  not  be  repeated  in  the  same  design. 
When  there  is  Repetition,  and  it  is  produced 
by  hand , e.g.  in  Embroidery — it  would  be 


r.:-  1 


Fig.  6. 


treated  in  the  second  or  third  degree  of  realism  ; 
and  more  effort  to  imitate  the  appearance  of 
Nature  would  be  allowed,  because  the  details 
would  be  each  individualised  and  all  varied  by 
the  Worker. 


When,  however,  the  repetition!  is  mechanical 
— the  details  should  be  generalised.  If  the 
spectator  were  to  observe  a highly  realistic 
portrait  of  a flower  on  a wall ; and,  a few  inches 
distant,  see  another,  exactly  similar  in  every 
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respect ; and  so  on  all  over  the  wall — his  atten- 
tion would  have  been  raised  for  nothing  ; and 
he  would  be  disappointed.  The  example,  fig. 
6 (p.  875),  is  one  of  the  best  and  least  objec- 
tionable of  these.  It  is  only  a matter  of  regret 
that  a clever  Artist  should  occupy  his  talent  in 
the  effort  to  make  a repeating  Print  emulate  a 
water-colour  Picture. 

§ 14.— Conventionalism. 

In  the  absolute  or  Ultimate  Conventionalism : 
the  whole  of  each  object  is  represented  in  Out- 
line (only).  There  are,  however,  Degrees  in 
this  reduction,  from  the  Complete  Realism  of 
§ 10  to  the  Absolute  Conventionalism  of  § i8, 
corresponding  to  the  reduction  in  the  available 
appliances ; and  these  are  shown  in  the  Chart 
in  § 9. 

The  Student  has  doubtless  read  of  some 
early  Levantine  Trader  being  met,  on  his 
return  voyage,  by  a continuous  spell  of 
tempestuous  weather,  who  casts  overboard 
successively,  portions  of  his  cargo  in  endea- 
vouring to  make  the  port  with  the  remainder — 
how  in  the  Mediterranean,  Jie  throws  over- 
board his  heavy  tackle — by  Gibraltar,  the 
dried  fruits — in  the  Bay,  his  Coffee — in  the 
Channel,  the  Embroidery— and  by  the  Good- 
wins, the  Silks — the  Sapphires  and  Rubies 
being  the  sole  surviving  results  of  his  venture. 
So  he  can  imagine  the  Decorative-artist  losing 
in  succession  his  Appliances — how  he  cannot 
execute  his  work  by  his  own  hand,  but  must 
trust  to  others — he  cannot  have  hand-work, 
but  must  trust  to  mechanical  reproduction — 
he  cannot  have  all  the  varied  colours  of 
Nature,  but  is  reduced  to  a limited  number — 
he  cannot  give  varied  colour,  but  only  mono- 
chrome gradation — he  cannot  give  gradation, 
but  only  flat-tint — the  Outline  being  his  sole 
surviving  servant. 

With  this  gradual  “ throwing-overboard  of 
the  Cargo  ” or  lessening  of  Appliances — two 
results  ensue  : — (i)  On  each  lessening  of  his 
Appliances,  the  student  will  make  less 
ambitious  efforts ; (ii)  on  each  loss  of  any 
Appliance  or  method  of  expression,  he  will 
develop  more  acutely  those  which  yet 
remain.  It  is  observed,  in  the  domain  of 
Sensation,  that  those  who  have  lost  Sight 
become  more  acute  in  Hearing  and  Touch  : so 
also  in  the  domain  of  Art  the  absence  of 
complete  Realism  is  compensated  by  accentua- 
tion of  the  Characteristics  ; and  the  loss  of 
Colour  or  Light-and-Shade  is  replaced  by 
clearness  in  the  Drawing  (see  § 18). 


§ 15. — Conventionalism:  First  Degree. 

The  first  degree  of  Conventionalism  results 
from  either  of  the  two  restrictions  in  available 
appliances  shewn  in  the  Chart  at  § 9. 

Of  the  former  loss  ( a ) — in  the  number  of 
available  pigments — some  of  the  Japanese 
pictures  are  good  examples.  In  one  such, 
the  Artist  has  been  limited  to  three  Pigments 
—Black,  Grey,  and  Fawn — with  which  he  has 
represented  a Bird  in  Water  among  Flag- 
Lilies.  He  has  shewn  the  Bird  with  Grey  and 
Buff,  using  the  Black  for  its  eye,  beak,  and 
heightening  touches  ; in  the  water,  and  leaves, 
Grey  is  chiefly  used;  and  the  flowers  are 
represented  in  Black,  with  buff  pencilling. 
This  is  a very  characteristic  example : the 
Artist  was  probably  impressed  by  the  striking 
effect  of  the  strong  Blue  of  the  flowers,  as  the 
most  important  feature  of  the  whole  ; and  he 
used  his  Black  (a  nearly  related  pigment)  as 
the  best  substitute  that  was  available.  This 
is  not  Realism,  inasmuch  as  Black  is  substi- 
tuted for  Blue ; but  it  is  good  Convention- 
alism. 

Other  examples  of  working  with  a restricted 
palette  are  found  in  Majolica-ware.  There  the 
available  pigments  were  a matter  of  Chemistry ; 
and  the  only  ones  then  at  the  disposal  of  the 
Potter  were  a Blue,  the  two  tints  of  Siena,  a 
Green,  a Black,  and  the  two  Lustres  of  Maestro 
Giorgio. 

In  the  latter  loss  ( b ) — of  Gradation  and 
Shading,  the  flat  tints  of  Pigments  only  being 
available— most  of  the  Wall-papers  used  in 
houses  are  good  examples.  In  studying  them, 
it  will  be  observed  that  when  the  Artist  is  re- 
duced to  Flat-tints  of  colours,  his  ingenuity  is 
taxed  to  give  the  necessary  Clearness.  In  the 
simplest  method  of  using  flat-tints  {i.e.  the 
Blot-method)  he  might  use  different  tints  for 
the  different  parts  of  the  plant : — e.g.  a pink 
for  the  flowers,  a green  for  the  leaves,  and  a 
brown  for  the  stems.  This,  while  it  would 
give  the  general  shape  or  mass  of  each  part, 
would  be  found  inadequate  to  give  the  inner 
drawing  and  details ; as  may  be  seen  in 
fig-  7 (P-  877)- 

The  leaf  may  therefore  be  represented  as  in 
fig.  8,  i.e.  in  separate  pieces  with  the  ground 
shewing-through.  It  might  be  objected — that 
the  real  leaf  is  not  in  separate  pieces  : but  to 
this  it  would  be  replied  that— when  judiciously 
done,  the  eye  takes-in  the  several  parts  as  one 
whole  ; and  that  this  is  one  of  the  concessions 
to  technical  limitations  which  are  the  truest 
Conventionalism. 
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Two  flat-tints  may  be  effectively  used,  as  is 
shewn  in  fig.  9 (p.  878),  in  which  the  first  tint 
gives  the  Mass-blot,  as  in  fig.  7 ; and  the 
second  tint  gives  Local-colour  or  Shadow.  This 
second  tint  must  be  so  disposed  as  to  assist 
the  drawing  by  making  dark  portions  of  one 
leaf  against  light  portions  of  another.  The 


Fig.  7. 

of  the  same  leaf,  e.g.  when  the  leaf  turns - 
over — it  is  rather  wider.  When  it  separates 
one  leaf  from  another,  or  one  part  overlapping 
another — it  is  still  wider;  as  shewn  in  fig.  11 
(p.  879).  This  method — of  shewing  the  ground 
between  the  parts  -is  termed  “ Voiding”,  from 
the  practice  in  Heraldry. 


Fig.  8. 

second  flat-tint  may  also  be  used  to  give 
Texture,  on  the  fruit,  flower,  leaf,  or  stem. 

Another  manner — of  using  two  tints  for 
Leaves — is  suggested  by  the  Japanese.  In 
Nature  the  upper-surface  of  a leaf  is  nearly- 
always  shiny ; and  of  a darker  green  than 
the  under-surface,  which  is  grey,  and  dull. 


The  ground  which  shews-through  between 
the  separate  parts  of  a leaf,  will  be  seen  to 
vary  in  breadth.  When  it  represents  the 
Yeining  of  a leaf  or  the  Pencilling  of  a petal 
— it  is  narrow  and  tapering,  for  the  purpose  of 
suggesting  the  relative  breadths  in  Nature. 
When  it  gives  the  drawing  of  different  portions 
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This  is  admirably  shewn  in  fig.  10,  in  which 
the  shiny  and  dark  upper-surface  is  repre- 
sented by  a black  blot,  with  voided  veins  ; and 
the  under-surface  by  a grey  blot,  with  outline 
veins. 


Fig.  9. 


The  Outline  (which in  ultimate  Conventialism 
is  the  sole  survivor)  is  often  very  useful  when 
superadded  in  the  intermediate  degrees,  not 
only  for  Clearness-of-drawing  and  Distinct- 
ness-of-pattern,  but  for  Colour,  and  Breadth. 
A yellow  outline  adds  luminosity;  a pink  or 


light-blue  one  adds  a bloom  ; and  a brown  one 
adds  a sombre  tone.  Each  of  these  is  valuable 
in  its  place  ; and  an  outline  of  the  proper  tint 
will  often  harmonise  harsh  and  discordant 
colours;  and  thus  give  Breadth  and  Softness  to 
the  whole.  An  outline,  of  any  tint,  has  the  effect, 
of  attaching  the  pattern  to  the  ground,  thus 
giving  Steadiness  ; and  further,  of  recognising 
the  Surface;  as  is  shewn  in  fig.  11  (p.  879). 

Sometimes,  when  there  are  two  planes  of 
foliage  in  a pattern — the  foliage  in  front  is 
outlined,  and  that  in  the  rear  is  left  in  the 
blot ; as  is  shown  in  fig.  12  (p.  880). 


Fig.  10. 


§ 16. — Conventionalism  : Second  Degree. 

The  second  degree  of  Conventionalism  re- 
sults from  either  of  the  two  restrictions  in 
available  appliances  shewn  in  the  Chart  at  § 9. 

Of  the  former  reduction  (c) — to  gradated 
Monochrome  in  Colours — some  of  the  painted 
Fans  are  good  examples.  In  one  such  : the 
Artist,  working  on  a ground  of  Black  silk,  has 
represented  the  principal  group  of  Flowers  in 
realistic  colours  ; but  those  which  are  on  each 
side  are  represented  as  gradually  fading,  or 
“ losing  colour  ” , until  those  at  the  extreme 
end  are  painted  in  tints  of  Grey-monochrome. 
The  Light-and-shade  and  the  Gradation-of- 
tone  are  kept ; but,  the  Colour  being  lost,  the 
effect  is  Conventional.  In  another  such  Fan, 
the  ground  being  Red,  the  side  flowers  gradu- 
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ally  “ lose”  their  proper  colours,  until  they  are 
represented  in  Red-monochrome.  In  both  of 
these  instances  the  fading  is  towards  the 
Monochrome-scale  of  the  Ground-colour.  It 
will  be  observed  in  the  given  instances  that 
the  particular  treatment  has  been  adopted, 
not  from  technical  but  from  cesthetic  con- 
siderations, as  an  artistic  modulation  to  the 
colour  of  the  ground. 


This  practice  often  occurs  in  Decorative 
painting,  in  which  the  different  portions  are 
represented  in  monochrome-scales  of  different 
colours ; and  also  in  chintz-patterns,  in  which 
the  so-called  “ Autumn  tints  ” are  often  used. 
Sometimes  tints  which  are  accurate  in  regard 
to  Gradation  are  arbitrarily  substituted  for  the 
natural  colours.  This  often  arises  from  the 
Artist’s  sense  of  inability,  with  a restricted 


Fig.  11. 


palette,  to  emulate  the  beauty  of  Nature — a 
failure  which  is  less  apparent  in  the  arbitrary 
than  in  the  natural  colours. 

Sometimes  in  Diapers  on  Wall-papers  the 
pattern  is  Duplex , i.e.  there  is  a Front- 
pattern  in  strong  colouring,  and  a separate 
Rear-pattern  in  softer  colouring.  In  these 
cases  the  colour  of  the  Rear-pattern  is  often 
printed  in  a darker  tone  of  the  Ground-colour, 
or  some  intermediate  tint  between  that  and 


the  colours  of  the  Front-pattera.  This  is  an 
analogous  case  of  modulation  to  the  Ground- 
colour. 

Of  the  latter  reduction  ( d ) — to  gradated 
Monochrome  in  Black-and-white — 'most  of  the 
Limoges  enamels  are  good  examples. 

It  has  not  been  practicable,  owing  to  absence 
of  colour  in  the  reproduced  illustrations,  ta 
give  examples  of  these  ; but  the  Student  may 
see  many  in  the  Museums. 
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§ 17. — Conventionalism  : Third  Degree. 

The  third  degree  of  Conventionalism  results 
from  the  further  restrictions  in  available  ap- 
pliances shewn  in  the  Chart  at  § 9. 

The  two  restrictions— [e)  to  one  flat  Mass-tint 
on  a ground  of  another  flat-tint,  or  {/)  to  a 
black  Mass-tint  on  white  —have,  practically, 
similar  results ; and  the  same  treatment,  so 
far  as  Conventionalism  is  involved,  may  be 
applied  to  both. 

A pattern  in  the  third  degree  of  Conven- 
tionalism is  given  in  fig.  13.  It  will  be 
observed  that  all  parts  of  the  plant — fruit, 
leaves,  and  stems  — are  in  one  flat -tint  or  Mass- 
blot  ; which  has  a somewhat  dull  effect. 

Variety  of  appearance,  and  nearer  approxi- 
mation to  Nature,  may  be  produced  by  com- 
bining the  two  methods — of  the  Mass-blot,  and 
the  Outline — as  shewn  in  fig.  14.  In  such  a 


diagram.  The  difference  will  be  observed  on 
comparing  fig.  14  with  fig.  13. 

Generally  : the  relative  tone  of  Flower  or 
Fruit  with  Leaf,  and  the  Flat-tint  which  is  to 
represent  them,  must  be  all  considered,  with 
reference  to  each  other  and  to  that  of  the 
Ground-colour. 

When  the  Leaves,  in  dark  mass-blot,  can  be 


treatment,  the  Flowers  or  Fruit  should  be  re- 
presented by  one  method,  and  the  Leaves  and 
Stems  by  the  other. 

The  particular  method,  to  be  adopted,  de- 
pends on  the  local  colours  of  the  Plant  and 
that  of  the  available  Flat-tint.  When  the 
Pomegranate  is  used,  the  local  colours  are 
yellow  for  the  Fruit,  and  green  for  the  Leaves 
and  Stems.  If,  therefore,  the  available  Flat- 
tint  be  yellow  : then  the  (yellow)  Fruit  should 
be  in  mass-blot,  and  the  (green)  Leaves,  &c., 
should  be  in  outline  ; as  shewn  in  the  upper 
half  of  fig.  14  (p.  881).  If  the  available  Flat-tint 
be  green  : then  the  (green)  Leaves,  &c.,  should 
be  in  mass-blot,  and  the  (yellow)  Fruit  should 
be  in  outline,  as  shewn  in  the  lower  half  of  the 


Fig.  13. 

arranged  to  lie  in  part  behind  the  outlined 
Flowers,  then  they  will  serve  the  purpose  of 
“forcing-up”  the  brightness  of  the  Flower; 
and  making  it  to  appear  brighter  than  the 
ground,  though  of  the  same  tint,  and  thus  more 
effective. 

The  foregoing  designs  are  reproduced  posi- 
tively, t.e.  the  pattern  is  added  to  the  ground. 


Fig.  12. 
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Occasionally,  designs  are  reproduced  nega- 
tively, i.e.  the  pattern  is  cut-out  of  the  block 
which  prints  the  ground,  and  is  thus  voided  ; 
as  is  shewn  in  fig.  15  (p.  882). 

This  Negative  method  is  an  addition  to  the 
resources  of  the  Pattern-artist.  It  maybe  com- 
bined with  the  Positive  method  ; and  produce 
a good  result ; as  is  shewn  in  fig.  16  (p.  882). 


§ 18.— Conventionalism  : Ultimate 
Degree. 

The  fourth  and  ultimate  degree  of  Conven- 
tionalism results  from  the  severe  restrictions 
in  available  appliances  shown  in  the  Chart  at 
§9.  These  two  restrictions — ( g ) to  Outline 
I of  several  colours,  and  ( h ) to  Outline  of  one 
• colour  [only) — bring  the  pattern-artist  to  his 


Fig.  14. 


last  resources.  To  Outline,  as  the  last 
survivor,  must  he  trust  for  his  effect;  and  here 
the  necessity  of  careful  study,  in  order  to 
compensate  for  the  loss  of  all  else,  as  mentioned 
in  § 14,  is  most  strongly  felt. 


Of  the  former  reduction  [g] — to  Outline  in 
several  tints — the  “ Homeric  Marbles  ” at 
University  College  are  a well-known  example. 
Here  the  drawing  of  the  various  figures  is 
I engraved  or  incised  on  various  pieces  of 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[■ October  16,  iS^r. 


8§2 


marble,  and  the  lines,  of  hair,  drapery,  &c., 
are  filled-in  with  different  colours,  givinggreat 
clearness.  Most  of  the  beautiful  Leek  em- 


Fig.  15. 

broidery  is  outline  ( only ) in  various  colours. 
Thes?  lines  of  v ins,  &c.,  give  the  effect  of 
a Tint , by  the  Suffusion  of  the  colour-of-the- 


Fig.  16. 


lines  over  the  ground,  as  mentioned  in  the 
Theory  of  Colouring. 

Of  the  latter  reduction  (/z) — to  outline  in  one 
tint — the  so-called  “ Flaxman  Outlines  ” to  the 


Iliad  are  a well-known  example.  Fig.  17  shews 
an  impression  of  the  Outline-block  of  the 
pattern  given  in  fig.  12.  It  was  not  designed 
as  an  “ outline  pattern  ” [i.e.  one  in  which  the 
outline  is  the  only  means  of  producing  the 
pattern),  but  as  the  outline  of  a tinted  pattern  ; 
hence  it  is  not  so  carefully  considered  and 
developed  as  in  fig.  19  (p.  883),  which  is  for 
outline  only. 

In  Outline-work  the  Student  should  search- 
for  and  emphasise  the  difference  in  drawing 
between  the  different  parts  of  the  plant.  He 
may  exaggerate  the  serrated  edge  of  the 
Leaf,  to  distinguish  it  from  the  delicately 
undulated  Petal-edge.  Departure  from  the 
Reality  is  condoned  if  the  pattern  be  good. 
It  should  be  borne  in  mind  that  the  end  is  — 


Fig.  17. 


not  a Botanical  diagram,  but -a  Pattern. 
There  are,  however,  degrees  in  the  amount  of 
this  exaggeration  ; and  if  it  be  detected,  then 
the  Student  should  remember  that  the  Spartan 
boys  were  punished,  not  for  the  theft,  but — for 
their  clumsiness  in  being  found-out. 

Variety  in  breadth  of  the  Outline  is  another 
resource  yet  remaining  to  the  Artist.  There 
are  other  qualities  of  line,  e.g.  Texture  ; but 
they  are  scarcely  amenable  to  the  severity  of 
ultimate  Conventionalism.  With  the  help  of 
varied  breadth,  however,  a clear  and  artistic 
effect  may  be  produced,  even  in  outline. 

There  are  two  systems  by  which  the  variety  - 
of-breadth  may  be  regulated  : — (i)  The  Light- 
and-shade  system,  under  which — a weak  line 
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was  used  on  the  light  side  or  edge  of  objects, 
a medium  line  on  the  side  parallel  to  the 
picture-plane,  and  a strong  line  on  the  darker 
side  or  edge  : it  was  much  used  in  Architec- 
tural and  Engineering  drawing  twenty  years 
ago;  and  was  termed  “Back-lining”;  but 


Fig.  18. 


has  latterly  been  discontinued  ; it  is  a vicious 
system,  and  an  attempt  to  achieve  more  {i.e. 
Light-and-shade)  than  the  available  Means 
[i.e.  outline)  will  permit,  (ii)  The  Mass-line 
system,  under  which— a weak  line  is  used 
for  those  objects  which  are  farthest  from  the 


spectator,  and  a strong  line  for  those  objects 
or  parts  of  objects  which  are  nearest,  in  direct 
ratio  to  distance  or  nearness  : this  with  the 
further  development  from  it — of  drawing  the 
mass-line  (or  line  which  circumscribes  each 
mass  or  object)  a little  more  strongly  than  the 


Fig.  19. 


inner  lines  of  that  particular  mass,  each  being 
graduated  according  to  the  distance  or  near- 
ness— was  systematised  by  the  writer  about 
twenty  years  ago.  Fig.  18  shews  a design  in 
which  the  outline  is  all  of  approximately  the 
same  breadth ; and  fig.  19  shows  the  same 
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design  with  the  foremost  leaves  mass-lined : 
it  will  be  obvious  that  the  latter  is  the  more 
effective. 

§ 19. — Note  on  Conventionalism. 

The  Student  will  perceive  that  Conven- 
tionalism lies— not  in  changing  the  natural 
growth  to  some  preconceived  idea  of  his  own, 
but — in  rendering  all  the  beauty  which  is 
possible  with  the  limited  technical  means  at 
his  disposal. 

Also  that  the  expression: — “conventional 
foliage  ” is  as  meaningless  as  the  other  ^ 
“ natural  representation”  : the  correct  state- 
ment being  that  the  kind  of  foliage  is 
“natural”  or  otherwise,  and  the  method  of 
representation  is  “conventional”  or  other- 
wise. 

He  will  further  perceive  that  limitation  of 
Means  does  not  necessarily  involve  stiffness  of 
Attitude  ; though  some  have  so  associated  the 
two  ideas  that  the  word  “conventional”  has 
fallen  into  bad  repute.  With  all  the  loss  and 
restriction  of  Means,  there  will  always  remain 
the  power  to  DRAW ; and  thus  to  endeavour, 
however  insufficiently,  to  utilise  some  of 
that  infinite  wealth  of  Beauty  which  lies 
around. 


Miscellaneous. 


AGRICULTURAL  AND  MINERAL 
DEVELOPMENT  OF  COLORADO. 

M.  G.  C.  de  Bronkart,  Belgian  Consul  at  Denver, 
calls  attention,  in  his  last  report  upon  the  condition 
of  Colorado,  to  the  advantages  offered  by  that  State 
to  intending  emigrants  : advantages  as  much  from 
an  agricultural  as  a mining  point  of  view,  both 
agriculture  and  mining  having  combined  to  make 
this  young  State  one  of  the  richest  and  most 
important  of  the  American  Union.  Taking  agricul- 
ture first,  M.  de  Bronkart  says  that,  only  a few  years 
ago,  Colorado,  in  the  opinion  of  foreigners,  and  even 
of  residents  of  the  United  States,  passed  for  a 
perfectly  arid  district ; and  this  State  was  dependent 
upon  the  States  of  the  centre,  the  north-east,  and 
the  Pacific  for  all  the  vegetables  and  fruit  required  for 
its  consumption.  By  means,  however,  of  numerous 
irrigating  canals,  of  a total  length  of  about  34,000 
miles,  which  have  been  constructed,  and  which  have 
cost  over  10,000,000  of  dollars,  the  condition  of 
Colorado  has  been  completely  changed,  and,  as 
stated  above,  it  has  become  one  of  the  principal  pro- 
ducing States  of  the  Union.  Colorado  has  an  area 
of  104,500  square  miles,  of  which  54,000,  or 


34,560,000  acres,  are  capable  of  irrigation.  The 
irrigated  lands  are  found  under  better  conditions, 
and  produce  more  than  those  which  only  receive  rain 
water ; for  example,  in  San  Louis  valley  there  is  a 
yield  to  the  acre  of  88  bushels  of  wheat,  112  bushels 
of  barley,  118  of  oats,  and  847  bushels  of  potatoes. 
This  is  the  yield  of  an  exceptionally  good  year,  but 
the  average  production  may  be  estimated  as  follows : 
wheat,  35  to  70  bushels  to  the  acre ; barley,  from 
40  to  90 ; oats,  from  40  to  95  ; and  potatoes,  from 
200  to  700.  The  principal  product,  however,  of 
Colorado,  is  alfa  alfa,  or  lucerne  ; and  thousands  of 
acres  are  sown  with  it.  Lucerne  is  cut  three  or  four 
times,  and  the  yield  is  from  5 to  8 tons  per  acre  and 
per  year.  One  of  the  most  important  crops,  how- 
ever, in  the  opinion  of  the  Belgian  Consul,  is  beet- 
root : of  this  over  80  tons  have  been  produced  to  the 
acre  ; and  the  question  of  creating  a large  number  of 
sugar  factories  in  many  districts  of  the  State  is  now 
under  consideration.  In  addition,  it  has  been  pro- 
posed to  give  bounties  to  beetroot  growers,  in  order 
to  encourage  an  extension  of  the  present  cultivation  ; 
and  a Bill  on  the  subject  is  likely  to  pass  the  State 
Legislature.  The  bounty  which  it  is  proposed  to 
grant  would  be  at  the  rate  of  one  halfpenny  per 
pound  of  beetroot  sugar  manufactured  in  the  State. 
Already  other  States,  such  as  California,  Utah, 
Kansas,  New  Jersey,  and  Nebraska  are  in  the 
enjoyment  of  bounties  for  the  cultivation  of  beetroot. 
The  cultivation  of  fruit  trees  has  been  considerably 
extended  during  the  last  few  years.  Colorado  pro- 
duces every  description  of  fruit,  such  *as  apples, 
peaches,  pears,  apricots,  grapes — the  latter  in  sur- 
prising quantities.  At  the  same  time,  as  the  pro- 
duction of  fruit  increased,  the  industry  of  preserve 
making  has  kept  pace  with  it ; and  from  this  industry 
much  is  expected.  Another  industry,  which  is 
rapidly  extending,  is  that  of  honey  production. 
The  yield  last  year  was  far  in  excess  of  earlier  years ; 
and  whole  truck  loads  were  sent  from  the  counties 
of  Weld  and  Boulder.  It  is,  however,  in  the  absence 
of  reliable  returns,  impossible  to  estimate  the  total 
quantity  produced.  As  regards  the  mineral  wealth  of 
the  State,  the  value  of  gold  produced  in  1 890  amounted 
to  £902,000;  silver,  £4,051,000;  lead,  ,£949,000; 
and  copper  £71,000.  Iron  mines  abound  in  all  parts 
of  the  mountainous  districts  of  the  State,  but  it  is 
principally  in  the  South  that  the  iron  industry  has 
experienced  the  greatest  development.  According 
to  competent  authorities,  the  county  of  Gunnison, 
in  the  south  of  Colorado,  contains  alone  more 
hematite  iron  than  the  entire  State  of  Pennsylvania, 
and  the  cost  at  Colorado  is  2s.  a ton  lower 
than  at  Pittsburg.  At  White  Pine,  near  the  city  of 
Gunniston,  on  the  slope  of  the  mountain,  there  is  an 
immense  vein,  the  extent  of  which  it  has  not  hitherto 
been  possible  to  estimate.  Several  open  workings 
have  been  commenced  over  a distance  of  about  a 
mile,  and  one  of  the  openings  has  shown  40  feet  of 
compact  iron  ore.  At  Gold-hill,  to  the  north-east 
of  the  city  of  Gunnison,  there  is  another  deposit  of 
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iron  of  the  same  importance,  and  there  are  also 
others  near  the  Ceballa  river,  to  the  south-west  of 
the  town.  The  value  of  the  production  in  1890 
amounted  to  ^300,000.  Owing  to  the  construction 
of  new  lines  of  railway,  numerous  coal  mines  have 
commenced  working,  and  the  production  has  con- 
siderably increased — from  2,400,000  tons  in  1889,  it 
rose  to  3,075,000  tons  in  1890.  Bituminous  and 
semi-bituminous  coal  is  principally  found  in  the 
north  of  Colorado,  in  the  counties  of  Fremont,  El 
Paso,  Huerfanos,  Las  Animas,  La  Plata,  Pitkin,  and 
Garfield.  Vast  beds  of  anthracite  are  found  at 
Crested  Butte,  in  the  county  of  Gunnison.  The 
price  paid  for  labour  in  extracting  the  coal  is  about 
3s.  a ton,  and  the  average  price  of  the  coal  loaded 
on  trucks  is  about  6s.  3d.  It  is  estimated  that, 
before  the  end  of  the  present  century,  the  coal  trade 
of  Colorado  will  represent  a value  of  over  ten  millions 
sterling.  The  production  of  coke  is  about  200,000 
tons.  Although  ten  years  ago  Colorado  was  the 
smallest  of  the  American  States  as  a producer  of 
building  materials,  she  now  supplies  not  only  her 
own  requirements,  but  sends  vast  quantities  of 
granite  and  marble  to  the  principal  Eastern  cities. 
Considerable  deposits  of  marble  of  a superior  quality 
have  been  discovered,  and  several  quarries  are  being 
worked.  The  production  of  petroleum  in  Colorado 
in  1890  was  12,500,000  gallons,  and  this  quantity  is 
increasing  daily. 


UNITED  STATES  COAL  PRODUCTION. 

A bulletin  on  the  production  of  coal  in  the  United 
States  has  recently  been  issued  from  the  office  of  the 
Superintendent  of  the  Census  at  Washington.  It 
shows  that  the  coal  product  of  the  United  Sfates 
reached  a total  of  141,229,513  short  tons  in  the 
census  year  (1890),  and  was  valued  at  the  mines, 
before  any  expenses  for  shipment,  at  over  160  million 
dollars.  During  1890,  coal  was  mined  in  thirty- one 
States  and  territories,  including  Alaska  and  Rhode 
Island,  although  the  product  of  the  latter  is  not 
adapted  for  fuel,  and  is  therefore  only  mined  to  a 
limited  extent  for  industrial  purposes.  Pennsylvania, 
containing  the  wonderful  beds  of  anthracite  as  well 
as  extensive  deposits  of  bituminous  coals,  yielded 
58  per  cent,  of  the  entire  output  of  the  country. 
Illinois,  with  bituminous  deposits,  only  ranks  second 
as  a coal  producer,  Ohio,  West  Virginia,  Iowa,  and 
Alabama  following  in  the  order  named.  The 
anthracite  coal-fields  of  Pennsylvania  are  confined 
to  the  following  counties  in  the  north-eastern  part  of 
the  State  : — Casbon,  Columbia,  Dauphin,  Lacka- 
wanna, Luzerne,  Northumberland,  Schuylkill,  Sulli- 
van, and  Susquehanna.  The  area  of  the  entire 
region  is  about  1,700  square  miles.  The  area  under- 
laid by  workable  coal-beds  is  only  about  470  square 
miles.  The  Appalachian  bituminous  field  lies  imme. 
diately  west  of  the  eastern  frontier  of  the  Appalachian 
morn'ains,  and  extends  from  New  York  on  the  north 
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to  Alabama  on  the  south.  Its  length  is  a little  over 
900  miles  in  a north-east  and  south-west  direction, 
and  its  width  varies  from  30  to  r8o  miles.  It  covers 
western  Pennsylvania,  south  - eastern  Ohio,  the 
western  part  of  Maryland,  nearly  all  of  West 
Virginia,  the  eastern  part  of  Kentucky,  a portion  of 
Eastern  Tennessee,  part  of  Georgia,  and  part  of 
Alabama.  All  of  the  coal  in  this  field  is  bituminous, 
and  is  of  great  variety,  both  in  chemical  composition 
and  physical  structure.  The  best  and  most  pro- 
ductive coal-beds  lie  in  the  Pittsburg  district  and  in 
West  Virginia.  What  is  known  as  the  eastern 
triassic  area  is  composed  principally  of  the  Richmond 
basin  in  Virginia,  and  the  Deep  river  and  Dan  river 
fields  in  North  Carolina.  The  first  coal  systemati- 
cally mined  in  the  United  States  was  taken  from  the 
Richmond  basin.  In  1822  about  48,214  tons  were 
produced,  which  was  twelve  times  the  total  amount 
of  coal  shipped  during  that  year  from  the  Pennsylvania 
anthracite  region.  The  maximum  production  of  the 
field  was  in  1833,  when  142,587  tons  of  coal  were 
shipped.  A deposit  of  graphitic  coal,  sometimes 
called  anthracite,  underlies  portions  of  eastern  Rhode 
Island  and  the  counties  of  Bristol  and  Plymouth  in 
Massachusetts.  The  product,  however,  has  been 
limited.  The  northern  bituminous  area  is  confined 
exclusively  to  Michigan,  spreading  over  the  central 
part  of  that  State.  Many  coal-fields  are  found 
within  the  area  of  this  field,  which  has  been  com- 
puted to  be  7,000  square  miles.  The  numerous 
transportation  routes,  both  by  water  and  rail,  to  the 
more  distant  coal-fields  containing  better  coal,  has 
militated  against  the  development  of  the  Michigan 
coal-basin.  The  central  field  includes  the  coal  areas 
of  Indiana,  Illinois,  and  Western  Kentucky.  On 
account  of  Illinois  containing  the  most  important 
part  of  the  field,  it  is  frequently  called  the  Illinois 
field.  The  portion  of  the  field  in  Illinois  is  over  five 
times  as  great  as  that  in  Indiana,  and  over  nine 
times  as  great  as  that  in  Western  Kentucky.  The 
Western  field  embraces  those  coal-fields  west  of  the 
Mississippi  river.  It  is  embraced  within  Iowa, 
Missouri,  Nebraska,  Kansas,  Arkansas,  Texas,  and 
the  Indian  territory.  The  most  extensive  mining 
operations  in  this  field  are  carried  on  in  Iowa  and 
Missouri.  The  best  coal  which  has  so  far  been 
mined  in  the  field  is  that  from  Indian  territory.  The 
area  of  this  field  is  greater  than  any  other  coal-field 
in  the  United  States.  The  coals  are  of  great  variety, 
and  the  region  under  which  they  lie  is  a rich  agricul- 
tural country.  In  the  Rocky  Mountain  region  coal- 
beds are  found  in  a number  of  geological  formations. 
In  the  fields  above  referred  to,  with  the  exception  of 
those  in  Virginia  and  North  Carolina,  the  coal-beds 
belong  to  the  carboniferous  age.  No  detailed  infor- 
mation of  the  entire  coal  area  of  the  Rocky  Mountain 
region  is  available,  and  no  reliable  estimates  have 
been  made  of  the  areas  underlaid  by  workable  coal- 
beds. It  has  been  surmised  that  the  total  area  of 
the  coal  fields  of  this  district  is  between  200,000 
and  300,000  square  miles.  The  anthracite  coals  of 
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Colorado  and  New  Mexico  are  of  superior  quality, 
and  apparently  in  ample  supply  for  the  rapidly  in- 
creasing demands.  In  the  Pacific  Coast  region 
coal  has  been  mined  in  Washington,  Oregon,  and 
California.  As  stated  above,  the  total  product  of 
coal  in  the  United  States  during  the  calendar  year 
1889,  as  reported  in  the  eleventh  census,  was 
141,229,513  tons,  as  compared  with  71,481,570  tons 
in  1880.  The  value  in  1889  was  160  million  dollars, 
and  in  1880  96  million  dollars.  The  amount  produced 
in  1889  includes  45,600,487  tons  of  Pennsylvania  and 
other  anthracite,  and  95,629,026  tons  of  bituminous 
and  lignite.  The  amount  of  capital  invested  in  coal 
mining  in  the  United  States  in  1889  was  342,757,929 
dollars,  or  £7 1,407,901. 


THE  INDIA-RUBBER  INDUSTRY  OF 
DUTCH  GUIANA. 

The  caoutchouc,  or  india-rubber,  is  produced  in 
Dutch  Guiana  under  different  species,  the  most  im- 
portant of  which  is  *•  balata  ” or  “ milk  of  the  bullet 
tree,”  the  export  of  which,  says  Consul  Wyndham, 
of  Paramaribo,  is  attaining  considerable  proportions, 
and  will,  it  is  believed,  be  very  productive  for  a time 
only,  as  there  is  no  forest  conservancy  law  in  the 
colony.  Persons  who  are  granted  tracts  of  land  for 
the  gathering  of  this  product  are  uncontrolled  in 
their  method  of  drawing  the  milk,  which  results  in 
trees  being  totally  destroyed  to  get  the  greatest 
amount  of  milk  by  the  quickest  and  most  inexpensive 
method.  The  district  where  the  largest  quantity  of 
“balata”  trees  are  known  to  exist  in  the  colony  is 
that  bordering  on  the  Correntyne  River,  known  in 
Dutch  Guiana  as  the  “ Nickerie  district”  and  large 
tracts  of  land  have  been  given  to  an  English  firm 
to  collect  balata.  Balata  is  treated  by  the 
manufacturers  simply  as  a superior  kind  of  gutta- 
percha, and  therefore  its  name  disappears  when  manu- 
factured ; nevertheless  balata  is  distinctly  different 
from  gutta-percha,  and  this  is  manifested  in  some  of 
its  physical  characters — for  instance,  it  is  somewhat 
softer  at  ordinary  temperature  and  not  so  rigid  in  the 
cold.  Besides  the  bullet  tree,  there  are  trees  or 
plants  known  as  the  Tonckpong , which  gives  a valu- 
able rubber,  and  again  Bartaballi  and  Bushrope,  to 
which  collectors  do  not  appear  to  have  given  a name. 
The  india-rubber  balata  industry,  although  carried 
on  in  the  colony  of  Dutch  Guiana  in  a desultory 
way  for  a long  time,  has  never  until  quite  re- 
cently assumed  sufficient  importance  to  cause  the 
local  government  to  legislate  upon  it.  As  yet  the 
law  only  lays  down  the  regulations  under  which  con- 
cessions are  granted,  and  does  not  deal  with  the 
supervision  or  treatment  of  the  trees,  or  the  method 
of  extracting  the  milk.  Caoutchouc  or  india-rubber 
is  yielded  both  by  trees  and  vines.  Those  already 
mentioned  are,  as  far  as  it  is  known,  the  principal 
ones  in  the  colony,  and  the  method  of  collecting  the 
milk  is  by  cutting  down  trees,  by  incisions,  and  by 
circling  the  tree.  In  each  case  there  is  no  protective  • 


law,  and  the  trees  are  generally  ruined.  The  chief 
port  of  export  is  Demerara,  and  as  yet  no  export  duty 
exists,  but  as  the  production  increases  it  is  expected 
that  it  will  not  escape  taxation.  Nothing  has  been 
done  to  cultivate  the  plant,  neither  does  the  soil  seem 
to  favour  its  growth  except  in  some  peculiar  circum- 
stances. Consul  Wyndham  says  that  new  laws  are 
contemplated  for  the  leasing  of  lands  to  prospect  for 
balata.  An  article  on  the  “ Balata  Industry,” 
taken  from  the  report  of  Mr.  G.  S.  Jenman,  Govern- 
ment Botanist,  British  Guiana,  will  be  found  in  the 
Journal , vol.  xxxiii,  p.  923. 


General  Notes. 

+ 

Foreign  Trade. — Recent  Consular  reports  from 
Italy  and  Japan  have  referred  to  the  loss  of  trade 
owing  to  firms  in  England  sending  to  those  countries 
circulars  and  price  lists  based  on  the  English  weights 
and  measures.  The  metric  system  is  used  in  those 
countries,  and  our  French,  German,  and  other  com- 
petitors use  it  in  their  quotations,  but  the  English 
firms  in  question  are  content  to  puzzle  buyers  with 
weights  and  measures  which  are  very  troublesome 
and  not  understood.  A similar  complaint  now 
reaches  us  from  Egypt  in  a Consular  report  just 
issued,  which  points  out  that  our  weights  and 
and  measures  are  “ utterly  unintelligible  ” to  a large 
proportion  of  the  persons  to  whom  export  houses  in 
this  country  forward  their  circulars  and  price  lists  in 
Alexandria  and  Cairo.  The  metric  system  of  weights 
and  measures  is  in  force  in  Egypt,  and  exporters  of 
English  goods  to  that  country  should  adopt  it  in 
their  quotations  and  transactions. — The  Times. 

Terra-Cotta.— In  an  article  in  The  Building 
News  are  given  analyses  of  some  of  the  extensively 
worked  terra-cotta  clays  ; and  the  following  remarks 
are  made  in  the  choice  of  clays : — The  Tamworth 
clay  is  well  represented  by  the  Natural  History 
Museum ; the  Ruabon  by  the  Constitutional  Club. 
Neither  of  these  clays  will  vegetate,  if  properly 
burnt,  and  they  are  said  to  make  harder  wares  than 
any  other  clays  known.  The  wares  have  remarkably 
smooth  surfaces  and  a close  texture,  giving  out  a 
clear  metallic  ring.  All  clays  should  be  weathered, 
or  exposed  for  some  time  before  use  ; for  it  is  gene- 
rally found,  when  working  a new  bed  of  marl,  that 
the  shrinkage  is  great  and  uncertain.  Nevertheless, 
a vast  amount  of  good  work  has  been  turned  out 
from  clay  that  has  not  been  weathered ; but  it  is  only 
with  the  very  superior  clays  that  this  can  be  attempted 
with  impunity.  The  term  marl  is  used  so  vaguely  as 
often  to  make  its  meaning  ambiguous.  In  the  brick- 
making districts  of  the  southern  and  eastern  counties, 
all  clays  containing  much  calcareous  matter,  whether 
naturally  or  artificially,  are  called  marls  (malms). 
All  such  are  excluded  from  the  marls  proper  for  the 
manufacture  of  terra-cotta. 
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Chicago  Exhibition,  1893, 

♦ 

A meeting  of  the  Royal  Commission  was 
held  on  Wednesday  afternoon,  21st  inst.,  to 
receive  the  report  of  Mr.  James  Dredge  and 
Sir  Henry  Trueman  Wood  on  the  result  of 
their  visit  to  Chicago.  Present : The  Attorney- 
General,  M.P.,  in  the  chair;  Sir  Frederick 
Abel,  K.C.B.,  F.R.S. ; Sir  George  Birdwood, 
\ K.C.I.E.,  C.S.I.,  LL.D.,  M.D.  ; Major- 
• General  Sir  Owen  Tudor  Burne,  K.C.S.I., 

C. I.E.  ; Michael  Carteighe  ; Lord  Alfred  S. 
Churchill;  Sir  Philip  Cunliffe-Owen,  K. C.B. , 
K C.M.G.,  C.I.E. ; Major-General  J.  F.  D. 
Donnelly,  C.B.  ; James  Dredge ; Francis 
Elgar,  LL.D.  ; Sir  Douglas  Galton,  K.C.B., 

D. C.L.,  F.R.S.  ; C.  M.  Kennedy,  C.B. ; John 
Biddulph  Martin ; George  Matthey,  F.R.S ; 
Wyndham  S.  Portal ; W.  H.  Preece,  F.R.S.  ; 
Sir  Owen  Roberts,  M.A.,  F.S.A. ; Prof.  W.  C. 
Roberts-Austen,  C.B.,  F.R.S.  ; with  Sir  Henry 
Trueman  Wood,  Secretary. 

The  Report  was  received,  and  ordered  to  be 
printed,  thanks  having  been  voted  to  the 
authors.  The  Commission  considered  and 
approved  a form  of  circular  to  Exhibitors, 
which  was  ordered  to  be  issued.  They  decided 
to  appoint  the  following  Committees — Finance, 
Fine  Arts,  Indian,  Colonial,  Engineering, 
j General  Manufactures,  Electricity,  Agricul- 
ture, Mines  and  Metallurgy,  Textile  Industries, 

I Science  and  Education,  Transportation  ; also 
a Committee  of  Ladies  to  correspond  with  the 
Ladies’  Committee  at  Chicago.  They  further 
decided  to  invite  the  assistance  of  Chambers 
of  Commerce  as  Local  Committees. 


REPORT  ON  A VISIT  MADE  IN 
SEPTEMBER , 1891. 

By  James  Dredge  and  Sir  Henry 
Trueman  Wood. 

We  have  now  to  report,  for  the  information 
of  the  Royal  Commission,  the  result  of  the 
inquiries  made  during  the  visit  which  we  paid  to 
Chicago  in  accordance  with  the  instructions 
I received  from  the  Commission  at  their  meet- 
ing of  the  3rd  September  last : — 

We  started  from  Southampton  on  the  5th  of 
September  in  the  Augusta- Victoria  (Plam- 
burg-American  line),  as  we  were  unable  to 
obtain  accommodation  on  any  of  the  Liverpool 
! Liners.  By  taking  this  course  we  had  the 
advantage  of  accompanying  back  to  the  United 
j States  the  members  of  the  American  Commis- 
[ sion  to  Europe,  the  Hon.  Benjamin  Butter- 
worth,  Judge  William  Lindsay,  the  Hon.  A. 
G.  Bullock,  Mr.  F.  W.  Peck,  and  Major  Moses 
P.  Handy.  In  addition  to  this,  we  were  for- 
tunate in  finding  on  board  the  Imperial  Com- 
missioner for  Germany,  Herr  Wermuth.  We 
were  able  to  establish  most  cordial  and  friendly 
relations  with  this  gentleman,  and  during  the 
voyage  we  succeeded  in  formulating  and 
obtaining  his  adhesion  to  a number  of  sug- 
gestions, embodying  the  principal  points  on 
which  we  required  information,  and  the  more 
important  inquiries  which  we  were  instructed 
by  the  Commission  to  make.  These  propo- 
sitions will  be  found  in  Appendix  I. 

On  our  arrival  at  New  York,  on  September 
12th,  we  were  met  by  Mr.  McCormick,  the 
resident  American  Commissioner  for  Great 
Britain,  who  had  come  expressly  from  Chicago 
for  the  purpose.  The  first  visit  paid  was  to 
Mr.W.  L.  Booker,  H.  M.  Consul-General  atNew 
York,  and  from  him  we  learnt  that  the  British 
Minister  with  all  the  members  of  the  Legation 
was  at  Newport,  so  that  it  was  not  possible  for 
us  to  present  our  credentials  to  him  immedi- 
ately on  arrival,  as  had  been  our  intention.  It 
will  be  seen,  however,  that  we  were  able  to 
make  an  opportunity  for  doing  so  before  leav- 
ing the  country.  On  Monday,  the  14th,  we 
proceeded  to  Washington  in  a special  car, 
which  had  most  courteously  been  placed  at  our 
disposal  by  the  Pennsylvania  Railroad  Com- 
pany. We  spent  two  days  in  Washington,  the 
15th  and  1 6th,  and  this  time  was  devoted  to 
making  the  acquaintance  of  those  members  of 
the  Cabinet  who  were  in  Washington,  and  the 
heads  of  the  several  Departments  of  State. 
Amongst  those  gentlemen  may  be  mentioned 
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the  Acting  Secretary  of  State,  Mr.  Wharton  ; 
the  Secretary  of  the  Treasury,  Mr.  Foster  ; 
the  Secretary  for  War,  Mr.  Proctor ; the 
Secretary  of  the  Navy,  Mr.  Tracy;  the  Secre- 
tary of  the  Interior,  Mr.  Noble  ; the  Secretary 
for  Agriculture,  Mr.  Rusk  ; the  Postmaster- 
General,  Mr.  Wanamaker  ; the  Attorney- 
General,  Mr.  Miller ; the  Commissioner  for 
Patents,  Mr.  Simonds. 

On  the  16th  we  had  the  honour  of  an  inter- 
view with  the  President,  who  expressed  in 
warm  and  gratifying  terms  his  appreciation  of 
the  prompt  recognition  of  the  Exhibition  by 
Her  Majesty’s  Government.  On  the  same  day 
we  had  an  important  interview  with  Mr. 
Foster,  the  Secretary  of  the  Treasury,  on  the 
subject  of  the  Customs  requirements  for  the 
admission  of  foreign  exhibitors’  goods.  The 
result  of  this  interview  was  that  considerable 
modifications  have  been  made  in  the  regula- 
tions which  had  previously  been  issued.  The 
new  regulations,  which  we  think  will,  on  the 
whole,  be  found  satisfactory,  will  be  issued 
immediately. 

We  left  Washington  on  the  17th  for  Chicago, 
in  company  with  Mr.  Butterworth,  Mr.  Handy, 
and  other  members  of  the  Exhibition  Execu- 
tive, and  on  this  journey,  again,  we  were 
made  the  subjects  of  the  kind  attention 
of  one  of  the  great  railway  companies  of 
the  country,  for  the  President  of  the  Balti- 
more and  Ohio  Railroad  courteously  placed 
his  private  car  at  our  disposal  for  the  journey 
to  Chicago.  At  the  last  station  before  arriving 
at  Chicago,  we  were  met  by  a deputation, 
including  the  President  of  the  Board  of 
Directors,  Mr.  William  T.  Baker  ; Mr.  Bryan, 
one  of  the  Vice-Presidents  ; Colonel  Davis, 
the  Director-General  of  the  Exhibition ; and 
Messrs.  Kohlsaat,  Wacker,  Waller,  Peck, 
and  Scott,  Directors  of  the  Exhibition.  Shortly 
after  arriving  at  our  hotel,  we  received  a call 
from  Colonel  Sadler,  H.M.  Consul  at  Chicago, 
a gentlemen  whose  kind  attentions  during  our 
visit  we  desire  cordially  to  acknowledge. 

At  Chicago  the  memorandum  we  had  pre- 
pared was  submitted  to  the  principal  members 
of  the  Exhibition  Executive,  and  we  were 
thus  enabled  to  ascertain  who  were  the  proper 
authorities  to  decide  the  various  points.  The 
government  of  the  Exhibition  is  of  a dual 
nature.  There  are,  in  effect,  two  governing 
bodies — the  National  Commission,  of  which 
the  Director-General,  Colonel  Davis,  is  the 
executive  officer,  and  the  Board  of  Directors, 
of  which  Mr.  Baker  is  the  president,  and 
Mr.  Butterworth  the  secretary.  The  former 


body  is  appointed  by  Congress,  and  is  made 
up  of  representatives  from  all  the  States  of 
the  Union.  The  latter  is  elected  by  the  stock- 
holders who  subscribed  the  funds.  The  dis- 
tribution of  space  rests  with  the  Nationa 
Commission.  Most  of  the  other  points  raised 
in  our  memorandum  were  dealt  with  by  com- 
mittees of  the  Board  of  Directors. 

We  were  invited  to  meet  the  Committees  on 
(1)  Ways  and  Means,  (2)  Grounds  and  Build- 
ings,  (3)  Transportation.  After  discussing  very 
fully  the  points  in  question,  the  several  com- 
mittees passed  a series  of  resolutions,  to  which 
reference  is  made  below,  and  of  which  copies 
will  be  found  in  the  Appendixes. 

We  also  had  frequent  opportunities  of  in- 
formal and  individual  conferences  with  the 
Director-General,  the  President  of  the  Execu- 
tive Committee,  many  of  the  Directors,  and 
the  chiefs  of  the  various  departments.  To  all 
these  gentlemen  our  most  cordial  thanks  are 
due  for  the  courteous  way  in  which  they  de- 
voted their  time  and  their  attention  to  us, 
placing  at  our  disposal  the  entire  resources  of 
the  executive,  affording  us  every  facility  for 
acquiring  all  the  information  we  desired,  and 
thus  enabling  us  to  complete  our  task  in  a 
much  shorter  time  than  would  have  been  pos- 
sible without  such  generous  help. 

We  also  desire  to  be  permitted  to  place  on 
record  our  appreciation  of  the  kindly  and  lavish 
hospitality  with  which  we  were  treated  during 
the  whole  time  of  our  stay  in  Chicago.  This 
culminated  in  a public  banquet  given  to  the 
Commissioners  to  Europe  and  to  ourselves  on 
Tuesday,  the  29th  September,  the  day  preced- 
ing our  departure,  at  which  about  250  per- 
sons were  present. 

We  now  proceed  to  give  a brief  summary  of 
our  proceedings  day  by  day  : — 

On  the  19th  of  September  we  were  taken 
over  the  Exhibition  Offices,  and  made  a 
careful  inspection  of  the  plans  of  the  build- 
ings and  grounds,  we  were  also  introduced  to 
many  of  the  principal  officials  connected  with 
the  Exhibition.  In  the  afternoon  of  the  same 
day  we  went  by  water  to  Jackson -park,  the 
site  of  the  Exhibition,  and  made  a preliminary 
inspection  of  the  locality. 

On  Monday,  the  21st,  we  had  a long  inter- 
view with  the  Transportation  Committee,  and 
discussed  with  them  the  arrangements  made 
for  the  conveyance  of  goods  from  the  ports  of 
arrival  to  the  Exhibition  grounds,  and  also  the 
arrangements  which  it  is  proposed  to  make  for 
the  storage  of  exhibitors’  empty  packing  cases. 
In  regard  to  the  transport  question,  it  isproposed 
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to  charge  ordinary  rates  (which,  it  should  be 
remarked,  are  very  low)  from  the  port  of  entry 
to  Chicago,  and  to  bring  back  the  goods  free 
of  charge.  We  urged  on  the  committee  to 
use  their  influence  with  the  railway  companies 
to  induce  them  to  charge  half- rates  both  ways. 
We  have  reason  to  hope  that  this,  or  some 
similar  reduction,  may  finally  be  arranged. 
Included  in  the  railroad  charges,  there  is  a 
a small  terminal  charge,  to  cover  the  hand- 
ling of  the  goods,  their  delivery  on  to  the 
spaces  assigned  to  them  in  the  Exhibition, 
and  their  removal  at  the  close.  The  charge 
of  transport  from  steamer  to  rail  is  included  in 
the  amount.  These  charges,  in  the  aggregate, 
amount  to  from  half  a cent  to  one  and  a half 
cents  per  ton  [per  mile,  according  to  the  class 
of  goods. 

We  discussed  at  considerable  length  the 
arrangements  for  the  empty  cases.  At  pre 
sent,  the  Exhibition  Executive  propose  to 
arrange  for  the  storage  of  all  cases,  making 
a charge  of  two  cents  per  cubic  foot,  or  two 
and  a half  cents  with  insurance. 

We  explained  to  them  the  difficulties  which 
had  been  experienced  in  former  Exhibitions  in 
dealing  with  this  question,  and,  so  far  as 
foreign  sections  are  concerned,  recommended 
them  to  leave  the  matter  in  the  hands  of  each 
of  the  Foreign  Commissioners,  giving  them 
suitable  accommodation  for  the  storage. 

We  found  the  committee  most  anxious  to 
meet  our  wishes  in  every  way,  but  the  final 
decision  on  this  point  was  not  arrived  at.  At 
all  events,  it  may  be  taken  for  certain  that  the 
arrangements  for  the  storage  of  cases  will  be 
at  least  as  well  carried  out  as  in  previous 
Exhibitions.  Full  details  of  the  resolutions  of 
the  Transportation  Committee  on  these  sub- 
jects, as  they  stand  at  present,  are  embodied 
in  Appendix  II. 

We  were  also  favoured  with  an  interview 
with  Mrs.  Potter  Palmer,  and  some  other 
members  of  the  Ladies’  Committee,  who  are 
interested  in  making  a great  exhibition  of 
women’s  work,  which  is  to  form  a prominent 
feature  of  the  Exhibition.  A separate  building 
is  being  erected  for  this  purpose,  which  is  the 
work  of  a lady  architect,  and  in  this  it  is  pro-  I 
posed  to  show  the  results  of  women’s  work  in 
all  countries.  It  is  not  intended  to  exclude 
the  work  of  women  from  the  general  Exhibi- 
tion, and  work,  whether  in  the  Fine  Arts  or 
in  any  other  department,  which  is  intended  to 
be  submitted  to  the  jury,  will  be  included  in 
the  general  sections  ; but  it  is  the  object  of 
the  Women’s  Committee  to  get  specimens  of 


every  class  of  work  executed  by  women.  They 
are  especially  anxious  that  a committee  of 
ladies  should  be  appointed  in  each  of  the  con- 
tributing countries,  and  we  undertook  to 
submit  their  proposals  to  the  Royal  Commis- 
sion. We  suggest  that  such  a committee 
might  very  well  be  formed,  and  a lady 
secretary  appointed,  and  that  they  should  be 
put  in  direct  communication  with  the  Ladies’ 
Committee  at  Chicago. 

On  the  afternoon  of  the  same  day,  we  met 
the  Grounds  and  Buildings  Committee,  and 
discussed  with  them  those  points  of  our  pro- 
gramme which  came  within  their  purview. 
The  first  of  these  was  the  site  for  the  offices  of 
the  Royal  Commission.  They  had  reserved 
for  Great  Britain  one  of  the  most  prominent 
and  best  sites  in  the  grounds,  with  the  idea 
that  in  all  probability  it  would  be  the  desire  of 
the  Royal  Commission  to  erect  on  it  a suitable 
building  for  their  headquarters.  The  site  is 
marked  on  a plan  which  is  appended  to  this  re- 
port (see  p.  897).  It  is  on  the  shore  of  the  lake, 
closely  adjacent  to  the  United  States  Govern- 
ment Exhibits.  We  recommend  that  the 
Commission  should  take  into  consideration  the 
erection  thereon  of  a characteristic  and  hand- 
some building,  and  feeling  that  this  course 
would  probably  be  adopted,  we  felt  ourselves 
authorised  to  accept  the  site  provisionally 
pending  the  approval  of  our  action  by  the 
Commission. 

The  next  point  taken  up  was  the  condition 
in  which  the  Courts  will  be  handed  over  to 
foreign  commissioners,  and  we  received  satis- 
factory assurances  that  they  would  be  com- 
plete in  every  respect,  only  requiring  such 
amount  of  decoration  as  might  be  necessary  in 
order  to  give  a special  and  national  character 
to  the  spaces  allotted  to  Great  Britain. 

We  next  submitted  to  the  committee  several 
requests  for  special  concessions  which  had 
been  sent  into  the  Secretary  before  our  leaving 
Europe. 

These  requests  were  all  granted,  subject  to 
arrangements,  to  be  made  with  the  Ways  and 
Means  Committee,  as  to  the  terms  on  which 
the  concessions  could  be  given  in  those  cases 
in  which  the  exhibitors  proposed  to  sell  re- 
freshments, &c. 

On  the  afternoon  of  the  22nd  we  attended 
a meeting  of  the  Ways  and  Means  Com- 
mittee, and  agreed  with  them  that  con- 
cessions for  these  and  any  future  similar 
applications  would  be  granted  on  reasonable 
terms.  The  precise  rates  could  not  be  fixed, 
but  it  was  agreed  that  in  the  case  of  these  and 
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any  future  applications  of  this  sort,  proper 
particulars  should  be  furnished  , to  the  com- 
mittee, and  they  would  then'.'consider  each 
case  on  its  own  individual  merits.  We  are 
assured  that  the  charges  made  will  be  most 
moderate  in  character,  the  object  of  the 
Executive  not  being  to  derive  any  considerable 
revenue  from  such  sources  as  this,  but  merely 
to  enforce  proper  restrictions  on  the  sale  of 
goods  within  the  Exhibition. 

The  other  points  taken  up  with  this  com- 
mittee were  as  follows  : — 

Sale  of  Goods. — We  were  informed  that  the 
sale  of  goods  for  immediate  delivery  in  the 
Exhibition  would  not  be  permitted,  but  that  it 
was  in  contemplation  to  erect  a Bazaar  of  All 
Nations  within  the  Exhibition  grounds  for  the 
sale  of  small  articles  of  local  manufacture,  the 
sales  being  strictly  confined  to  articles  of  such 
character,  and  no  general  selling  being  allowed 
in  this  or  any  other  portion  of  the  Exhibition 
or  grounds.  The  only  exception  to  this  rule 
is  to  be  in  the  case  of  articles  produced  as 
illustrations  of  working  processes.  Samples  will 
of  course  be  allowed  to  be  given  away  freely, 
and  in  addition  the  committee  are  quite  pre- 
pared to  give  concessions,  on  almost  nominal 
terms,  for  the  sale  of  such  articles.  In  these 
cases  they  desire  to  consider  each  case  on 
its  own  individual  merits. 

Sale  of  Liquors. — Exhibitors  of  alcoholic 
or  other  beverages  will  not  be  allowed  to  sell 
the  same,  but  facilities  will  be  afforded  for  the 
sale  of  such  beverages  at  the  restaurants,  and, 
where  necessary,  special  concessions  will  be 
given  for  the  sale  of  national  beverages. 

Restaurants. — We  were  informed  that  the 
Executive  were  anxious  to  receive  offers  from 
foreign  refreshment  contractors,  and  that  they 
will  be  glad  to  have  the  assistance  of  the 
Foreign  Commissions  on  this  point.  They 
have  decided  that  they  will  not  accept  an  offer 
from  any  foreign  refreshment  contractor,  un- 
less such  an  offer  receives  the  endorsement  of 
the  Commission  of  the  country  to  which  it  be- 
ongs. 

Auxiliary  Entertainments.- — The  Execu- 
tive will  be  glad  to  receive  any  assistance  the 
Commission  can  render  them,  in  the  way  of 
advising  them  with  respect  to  any  auxiliary 
entertainments  coming  from  Great  Britain.  It 
proposes  to  grant  concessions  for  panoramas, 
theatrical  performances,  musical  perform- 
ances, &c.  It  is  intended  to  allow  proprietors 
of  such  shows  to  make  a charge  for  admission, 
the  amount  of  such  charge  to  be  approved  by 
the  Committee  on  Ways  and  Means,  and  to 


levy  a tax  which  may  probably  be  from  25  to 
35  per  cent,  of  the  gross  takings. 

At  subsequent  meetings  of  the  two  com- 
mittees last  mentioned,  definite  resolutions 
were  passed,  embodying  the  concessions 
made  to  us.  These  will  be  found  in  Appendixes 
III.  and  IV. 

In  the  morning  of  the  22nd  we  were  taken 
over  Jackson-park,  and  made  a careful  inspec- 
tion of  the  grounds  and  buildings  which  are  in 
progress.  We  have  made  a special  report  on 
the  grounds,  which,  as  it  appears  too  long 
for  insertion  in  this  place,  has  been  made 
the  subject  of  an  Appendix.  (See  Appendix 
VI.) 

On  Wednesday,  the  23rd,  we  went  fully 
into  the  question  of  allotment  of  space.  This 
was  a matter  which  we  had  already  discussed 
at  considerable  length  with  Mr.  Davis,  the 
Director-General ; and  he  was  in  possession  of 
our  views  on  the  subject.  But  on  this  occasion 
we  had  an  opportunity  of  meeting  him  and  the 
chiefs  of  the  different  departments,  and  going 
thoroughly  into  the  question  with  them. 

The  original  proposition  was  to  classify  all 
the  exhibits  entirely  by  subjects,  without  any 
regard  to  nationalities,  and  to  locate  the  ex- 
hibits of  each  country,  not  only  within  the 
building  to  which  they  would  properly  belong? 
but  also  to  subdivide  them  among  the  different 
classes.  This  minute  subdivision  was,  how- 
ever, long  since  abandoned  ; and  the  propo- 
sition which  the  Executive  had  in  their  minds 
was  to  allot  a certain  space  in  each  building 
to  each  country,  and  to  place  in  it  all  the  ex- 
hibits belonging  to  that  section  from  the 
country.  That  is  to  say,  to  place  in  the 
Electrical  Building  all  electrical  exhibits  ; in 
the  Transportation  Building,  all  exhibits 
having  any  connection  with  transportation, 
&c.  We  pointed  out  the  difficulties  which 
foreign  sections  would  have  in  complying  with 
this  arrangement,  and  strongly  urged  upon 
the  Director-General,  in  whose  hands  the 
question  of  the  distribution  of  space  lies,  the 
necessity  for  allowing  each  country  to  collect 
its  general  exhibits,  as  far  as  possible,  into  a 
single  court. 

Our  request  in  the  first  instance  was,  there- 
fore, that  space  might  be  allotted  us  in  the  Fine 
Art  Building,  in  the  Industrial  Building,  in 
the  Machinery  Building,  and  in  the  Electrical 
Building,  and  that  we  should  be  allowed  to 
put  all  exhibits,  except  pictures,  and  machinery 
in  motion,  into  the  space  to  be  given  to  us  in 
the  Industrial  Building.  Our  suggestion  met 
with  full  consideration,  and  it  was  agreed  that 
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we  should  be  allowed  to  put  the  main  bulk  of 
our  exhibits  into  the  Industrial  Building,  what- 
ever might  be  their  character,  with  the  under- 
standing that  if  we  find  it  possible  to  make 
a creditable  representation  in  any  of  the 
other  buildings,  we  should  do  so.  To  enable 
us  to  carry  out  this  proposal  the  Director- 
General  undertook  to  allot  the  space  we  had 
asked  for  in  the  Industrial  Building,  and  to 
reserve  for  us  spaces  in  the  Agricultural,  Trans- 
portation, and  Mining  Buildings,  with  the 
understanding  that  we  should  utilise  this  or 
not,  as  might  prove  desirable.  The  conclusions 
ultimately  arrived  at  are  embodied  in  a letter 
from  the  Director-General  to  the  Secretary, 
given  as  Appendix  V. 

Stress  was  also  laid  upon  the  fact  that  it  is 
desired  to  have  not  only  commercial  exhibits, 
but  collections  of  a purely  scientific  character. 
Thus,  for  the  Ethnological  Department,  ex- 
hibits relating  to  mankind  in  all  countries  and 
anthropological  apparatus  are  desired ; for 
the  Department  for  Mines  and  Metallurgy, 
collections  illustrating  the  mining  and  metal- 
lurgical interests  of  the  various  lands  ; for  the 
I Transportation  Department  vehicles  of  his- 
torical interest,  early  locomotives,  &c.  We 
promised  that  the  Commission  would  use  its 
utmost  endeavours  to  secure  this  class  of  ex- 
hibits, and  if  they  are  successful  in  doing  so, 
we  would  suggest  that  they  may  very  well  be 
exhibited  along  with  similar  collections  of 
the  United  States  and  other  countries. 

The  head  of  the  Department  of  Mines  and 
Mining  made  most  liberal  offers  as  to  the  con- 
ditions under  which  he  would  afford  space  for 
such  collections,  and  promised  that  all  the 
necessary  fittings  and  the  necessary  atten- 
dance would  be  furnished  gratuitously. 

Among  other  points  to  which  our  attention 
was  directed  should  be  mentioned  the  Con- 
gress organisation,  and  the  Jury  arrange- 
ments. 

Under  the  title  of  the  World’s  Congress 
Auxiliary,  an  organisation  has  been  attached 
to  the  Exhibition  management,  having  for  its 
object  the  direction  of  the  various  Congresses 
to  be  held  at  Chicago  in  1893.  The  pro- 
gramme is  a very  extended  one,  and  the 
congress  work  commencing  in  May,  will  con- 
tinue till  November.  It  is  the  intention  of  the 
citizens  of  Chicago  to  erect  a large  permanent 
building  on  the  Lake  front,  and  near  the  centre 
of  the  city  ; the  ultimate  purpose  of  this  build- 
ing is  that  of  an  Art  Museum,  but  during 
1893  it  will  be  made  use  of  for  con- 
gress work,  the  Exhibition  Executive  pay- 


ing a part  of  the  cost  in  return  for  the  privi- 
lege. If  this  building  should  not  be  large 
enough,  overflow  meetings  will  be  held  in  the 
Auditorium  Theatre,  which  will,  on  an  emer- 
gency, contain  10,000  persons.  The  detailed 
plans  concerning  these  congresses  are  at  pre- 
sent incomplete,  but  they  will  doubtless  prove 
of  considerable  importance  and  interest,  and 
probably  many  distinguished  persons  in  this 
country  may  desire  to  take  part  in  them. 

The  organisation  of  the  Juries,  and  themode  in 
which  their  labours  shall  be  conducted,  will  be 
determined  in  all  details  by  the  National  Com- 
mission. At  present  only  general  principles 
have  been  determined  upon,  and  even  these 
may  yet  be  made  the  subject  of  modification. 
It  is  not  intended  that  any  money  prizes  shall  be 
awarded  to  exhibitors,  excepting  those  of  live 
stock ; these  prizes  will  consist  partly  or 
wholly  of  money,  the  intention  being  to  assist 
in  some  degree  towards  defraying  the  expenses 
of  the  prize  winners.  It  is  intended  (though 
we  are  not  aware  how  far  these  proposals  have 
definitely  been  approved)  that  every  exhibitor 
shall  receive  some  souvenir  of  participation, 
irrespective  of  the  merit  of  his  exhibit.  The 
juries  will  not  be  called  on  to  make  any  recom- 
mendations of  awards,  nor  will  awards  repre- 
senting different  grades  of  merit  be  made.  The 
functions  of  the  various  juries  will  be  to  ex- 
amine carefully  all  exhibits  coming  within 
their  respective  groups,  and  to  select  such  as 
they  find  present  a marked  improvement  over 
others.  On  such  exhibits  it  will  be  the  duty  of 
the  juries  to  make  careful  analytical  reports, 
in  which  the  special  points  of  excellence  will 
be  clearly  set  forth.  These  reports,  which  will 
afterwards  be  collected  and  printed,  will  form 
an  official  Exhibition  Record,  and  those  ex- 
hibitors who  are  referred  to  will  be  at  liberty  to 
make  public  use  of  the  testimony  of  the  juries 
for  their  commercial  benefit. 

Of  course  it  is  clear  that  this  method  of 
procedure  cannot  apply  to  the  art  section  of 
the  Exhibition  precisely  as  it  does  to  mechani- 
cal and  industrial  sections,  but  the  method  to 
be  followed  has  not  yet  been  decided  on.  The 
whole  question  is,  as  above  stated,  an  open 
one,  but  we  have  placed  on  record  the  in- 
formation given  us  on  the  subject  at  Washing- 
ton. It  is  certain  that  the  juries  will  be  inter- 
national in  all  groups  containing  foreign  ex- 
hibitors, and  the  composition  of  the  juries  will 
represent,  as  nearly  as  possible,  international 
proportions  of  the  groups. 

The  remainder  of  our  time  in  Chicago  was 
spent  in  discussing,  either  separately  or  to- 
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gather,  the  various  points  of  detail  with  the 
members  of  the  principal  committees  and  the 
chiefs  of  departments. 

From  what  we  have  said,  it  will  be  seen  that 
all  our  requests  were  practically  complied  with, 
and  we  consider  that  we  have  been  able  to 
make  the  most  satisfactory  arrangements  that 
could  be  desired  for  the  reception  of  British 
exhibitors.  We  have  been  very  much  im- 
pressed with  the  manner  in  which  this  import- 
ant work  has  been  undertaken,  and  we  have 
no  doubt  whatever  of  its  ultimate  success.  It 
is  also  satisfactory  to  us  to  be  able  to  state 
what  we  believe  to  be  the  truth,  that  our  visit 
to  Chicago  has  been  of  some  little  assistance 
to  the  Executive,  and  we  felt  it  our  duty  to 
place  any  information  which  the  experience  of 
former  exhibitions  had  given  us,  fully  and  un- 
reservedly at  their  disposal. 

On  Wednesday,  the  30th,  we  left  Chicago 
for  Philadelphia  (being  again  provided  with 
free  travel  by  the  Pennsylvania  Railroad),  and 
there  we  met  Captain  Clipperton,  H.M.  Consul 
at  that  city.  On  the  following  day  we  went  on 
to  Washington,  and  paid"  our  respects  to  Sir 
Julian  Pauncefote,  the  British  Minister.  Sir 
Julian  received  us  with  much  kindness,  and 
undertook  to  promote  the  interests  of  the  Ex- 
hibition by  such  means  as  came  within  his 
powers.  We  also  had  a second  interview  with 
Mr.  Foster,  the  Secretary  of  the  Treasury.  In 
the  evening  of  the  3rd  October  we  were  enter- 
tained by  the  Commissioners  of  the  World’s 
Columbian  Commission  from  the  District  of 
Columbia  at  a dinner,  at  which  were  also  pre- 
sent several  members  of  the  Cabinet  and  other 
distinguished  citizens  of  Washington. 

We  arrived  at  New  York  on  Monday,  the 
5th,  and  sailed  for  Europe  on  the  7th. 


APPENDIX  I. 

Memorandum  on  Information  Desired  for 
the  Royal  Commission. 

1.  Space  Required. — In  the  best  judgment  of  the 
British  and  German  Commissioners  the  amount  of 
floor  space  required  in  various  buildings  to  accom- 
modate the  various  exhibits  severally,  from  Germany 
and  from  Great  Britain  and  Ireland  and  the  British 
Colonies  (so  far  as  can  be  computed  from  inquiry  and 
experience)  will  be  approximately  as  follows : 

In  Machinery  Hall  40,000  square  feet. 

In  Electricity  Building ... . 20,000  ,, 

In  Industrial  Building  ... . 120,000  ,, 

In-Fine  Arts  Building  ....  20,000  ,, 

Total  200,000  ,, 

In  the  grounds  a space  of  from  100,000  to  150,000 


square  feet  will  be  probably  required  for  the  erection 
of  Commissioners’  headquarters  and  for  various 
other  pavilions. 

2.  Arrangement  of  Exhibits. — While — so  far  as 
the  various  classes  are  represented  in  the  foreign 
sections — the  official  classification  should  be  strictly 
adhered  to,  it  will  be  possible  only  to  arrange  for  the 
distribution  of  such  foreign  exhibits  in  the  Fine  Arts, 
General,  Electrical  and  Mining  Machinery,  and 
Industrial  Courts.  The  latter,  which  will  constitute 
the  most  important  courts  of  the  German  and  British 
Commissioners,  must  contain  within  their  limits  the 
industrial  and  miscellaneous  exhibits,  which  can  be 
classified  in  accordance  with  the  general  scheme. 

3.  Goods  Sold  in  Exhibition  Building  for  Im?ne- 
diate  Delivery. — Where  such  sales  are  permitted,  it 
would  be  satisfactory  to  the  Commissioners  if  all 
goods  exposed  for  sale  should,  previous  to  exposure, 
be  rated  by  the  Customs  authorities,  and  all  dues  paid 
by  exhibitor. 

4.  Goods  Sold  for  Delivery  after  the  close  of  Ex- 
hibition.— Exhibitors  of  such  goods  should,  in  all 
cases,  be  at  liberty  to  mark  them  for  sale  at  such 
prices  as  they  may  think  fit,  entirely  irrespective  of 
all  Customs’  dues,  such  dues  being  paid  to  the 
Treasury  Agents  by  the  purchaser,  prior  to  his 
removing  the  goods  he  has  bought,  after  the  close  of 
the  Exhibition. 

5.  Despatch  of  Goods  fro?n  Place  of  Manufacture. 
— It  is  very  essential  to  take  such  steps  as  will  relieve 
the  foreign  exhibitor  from  a part  or  the  whole  of  the 
regulations  and  official  fees  now  in  force,  where  goods 
are  forwarded  from  abroad  to  the  United  States.  In 
the  ordinary  course,  declarations  have  to  be  made, 
forms  lodged,  and  fees  paid  to  the  United  States 
Consul.  These  restrictions,  however  necessary  in 
the  ordinary  transmission  of  goods,  will,  if  not 
relaxed,  tend  to  discourage  possible  exhibitors.  It 
is  suggested  that  the  official  labels  supplied  to 
exhibitors  by  their  respective  Commissioners,  and 
attached  conspicuously  on  each  case,  addressed  for 
delivery  in  the  Exhibition  Building,  should  be  a 
sufficient  guarantee.  Cases  properly  addressed  on 
their  arrival  in  New  York,  would  probably  be  taken 
in  charge  by  the  Customs  officials,  who  would  affix 
their  seals  to  the  cars  conveying  such  goods  to 
Jackson-park,  where  the  seals  would  be  removed  by 
the  proper  officials. 

6.  Transportation. — It  is  earnestly  requested  that 
an  early  opportunity  may  be  afforded  the  Commis- 
sioners of  meeting  the  Transportation  Committee,  and 
that  they  may  be  informed  of  the  arrangements  that 
have  been  made  for  the  transport  of  exhibitors’  cases 
between  the  port  of  arrival  and  Chicago  ; of  the  scales 
of  rates  decided  on,  and  of  the  probable  reduction  in 
passenger  rates  for  exhibitors  and  their  employes. 

7.  Exhibitors  of  Processes  for  Producing  Certain 
Articles  of  Consumption. — Under  what  conditions 
will  exhibitors  be  admitted,  who  show  in  constant 
process  of  manufacture,  goods  for  consumption,  and 
so  are  subject — in  a degree— tol  the  refreshment 
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regulations,  but  who  in  addition  have  an  interesting 
and  instructive  exhibit,  which  can  only  be  of  interest 
by  virtue  of  its  producing  articles  of  consumption 
commanding  a ready  sale  on  the  grounds.  Of  this 
nature  are  Dairy  exhibits,  Tea-growing  Companies, 
Bakeries,  Ice-making  Machines,  Ice  Cream-making 
Machines,  plant  for  making  Confectionery,  Soap, 
&c.  How  far,  and  under  what  condition  will  such 
exhibitors  be  permitted  to  manufacture  and  sell  their 
products  ? The  Commissioners  are  prepared  to  bring 
forward  typical  cases  for  discussion. 

8.  Sale  of  Liquors. — Under  what  conditions  will 
alcoholic  liquors  be  admitted  as  exhibits ; may  sam- 
ples be  gratuitously  distributed,  or  under  what  con- 
ditions may  such  samples  be  sold  ? 

9.  Restaurant  Concessions.— It  is  desired  to  have 
the  detailed  conditions  of  concessions  to  be  granted 
for  foreign  restaurants,  and  to  know  what  specially 
favourable  conditions  will  be  included  in  such  con- 
cessions for  the  sale  of  national  beverages.  It  is 
assumed  that  no  offer  from  any  foreign  refreshment 
contractor  will  be  accepted,  unless  such  offer  is  en- 
dorsed by  the  Commissioner  of  the  country  to  which 
the  contractor  belongs. 

10.  Condition  of  Courts. — It  is  assumed  that  the 
various  areas  or  courts  allotted  in  the  buildings  to 
Foreign  Commissioners  will  be  delivered  in  such  a 
condition  as  to  be  complete  and  ready  for  exhibitors 
in  all  respects,  and  that  any  constructive  and  decora- 
tive work  will  be  wholly  optional.  The  exact  con- 
dition in  which  the  Fine  Art  Courts  will  be  delivered 
to  Commissioners  should  be  stated. 

11.  Guardianship , &C. — Detailed  regulations  are 
desired  concerning  guardianship  of  courts.  To  what 
extent  does  the  Executive  take  on  itself  the  task  of 
guarding  the  various  courts  against  robbery,  fire,  &c. 
And  how  far,  and  in  what  manner  is  co-operation  in 
this  respect  possible  between  the  Executive  and  the 
various  Commissioners  ? 

12.  Auxiliary  Entertainments. — It  is  evident  that 
a certain  number  of  foreign  auxiliary  entertainments 
may  be  expected,  which  will  be  of  sufficient  interest 
and  importance  for  foreign  Commissioners  to  endorse, 
and  for  the  Executive  to  allot  space  and  grant  the 
necessary  licenses.  This  has  been  done  to  a large 
extent,  and  with  much  success,  at  previous  Exhi- 
bitions. It  is  necessary  to  know  whether  such 
auxiliary  entertainments — as,  for  example,  Pano- 
ramas, Theatrical,  or  Musical  Performances,  &c. — 
will  be  sanctioned,  and  under  what  conditions  the 
Executive  proposes  to  allow  the  proprietors  of  such 
shows  to  take  money  for  admission,  and  otherwise 
reimburse  themselves  for  their  outlay.  It  is  probable 
that  the  various  Foreign  Commissioners  may  be  of 
service  to  the  Executive  from  time  to  time,  by  bring- 
ing to  their  notice  special  transient  theatrical  and 
other  entertainments,  the  proprietors  of  which  may 
be  desirous  of  visiting  Chicago,  in  1893,  in  connec- 
tion with  the  Exhibition,  and  which  would,  in  the 
judgment  of  the  Commissioners,  be  beneficial  to  the 
welfare  of  the  Exhibition. 


13.  Congresses. — It  is  suggested  that  an  oppor- 
tunity be  afforded  the  Commissioners  of  meeting  the 
World’s  Auxiliary  Committee,  with  the  view  of 
obtaining  information  and  expressing  opinions  on  the 
subject  of  the  General  Conference.  The  same 
remark  applies  to  the  Women’s  Committee  of  the 
Exhibition. 

14.  Machinery -hall.  — The  Commissioners  hope 
that  the  following  information  may  be  supplied  at  as 
early  a date  as  possible.  Plans  showing  foundations  ; 
arrangement  of  steam  mains ; water,  condensed 
steam,  and  other  waste  mains;  shafting;  approxi- 
mate amount  of  power  to  be  furnished  gratuitously, 
and  the  rates  at  which  power  will  be  supplied  beyond 
the  limit ; position  of  hydrants ; nature  and  head  of 
water  supply. 

15.  Night  Opening  and  Sunday  Opening. — In- 
formation is  desired  in  detail,  of  the  system  under 
which  the  Exhibition  will  be  partly  or  wholly  opened 
in  the  evening  or  on  Sundays. 

16.  Catalogues. — Full  information  is  desired  as 
to  the  conditions  under  which  foreign  Commissioners 
will  be  allowed  to  publish  and  sell  catalogues  or  other 
official  information  relating  to  their  respective  sections. 

17.  Miscellaneous  Points. — Information  of  a de- 

tailed and  official  character  is  requested  on  the 
following  points  : — [a]  In  what  manner  does  the 
Executive  propose  to  deal  with  empty  cases.  Will 
the  Executive  be  prepared  to  allot  suitable  accom- 
modation on  the  ground  for  the  storage  of  such 
cases?  (&)  Juries  and  Awards:  In  the  case  of 
collective  exhibits,  will  awards  be  made  to  such 
exhibits  as  a whole,  or  will  each  exhibitor  con- 
tributing to  the  collection  be  treated  as  an  individual 
exhibitor  ? Unless  this  be  done,  collective  exhibits, 
which  are  most  desirable  from  effective  and  instruc- 
tive standpoints,  would  be  somewhat  difficult  to 
organise.  ( c ) Exhibition  of  live  stock,  cattle,  fruit, 
vegetable,  and  other  temporary  shows.  ( d ) Any 

general  insurance  scheme  that  may  be  elaborated. 

( e ) The  probable  cost  and  supply  of  skilled  and 
unskilled  labour,  and  the  cost  of  living  in  Chicago 
in  1893.  This  would  be  useful  to  refute  the  rumours 
about  extravagant  charges  circulated  in  Europe. 

18.  Suppression  of  Frauds  on  Foreign  Exhibitors. 
— It  is  almost  needless  to  point  out  to  the  Executive 
that  various  unscrupulous  persons  are  already  prac- 
tising on  the  credulity  of  possible  foreign  exhibitors, 
by  representing  themselves  as  being  duly  authorised 
to  receive  applications  for  space,  and  to  take  money 
for  imaginary  services.  It  is  hoped  that  the  Execu- 
tive will  do  all  in  its  power  to  suppress  these 
practices,  and  to  make  it  widely  known  that  in- 
tending exhibitors  of  different  countries  must  act 
solely  through  their  respective  Commissioners. 


APPENDIX  II. 

Transportation  Rates  on  European  Exhibits. 

Schedule  of  rates  governing  the  transportation  ot 
exhibits  from  the  principal  seaboard  ports  to  Chicago, 
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in  cents  per  100  pounds,  which  rates  cover  the 
placing  of  exhibits  on  or  adjacent  to  the  space 
allotted. 


Sehedule. 


From 

1st  Class. 

2nd  Class. 

jrd  Class. 

u 

5th  Class. 

6tb  Class.  J 

New  York 

83 

73 

58 

43 

38 

33 

Philadelphia  . . . . 

77 

67 

56 

4i 

36 

3i 

Baltimore  . . . . 

73 

65 

65 

40 

35 

30 

Boston 

83 

73 

58 

43 

38 

33 

Portland,  Me.. 

73 

65 

52 

36 

34 

30 

Newport  News 

67 

59 

5i 

37 

33 

28 

Montreal 

73 

65 

52 

39 

34 

30 

From  the  above  it  will  be  seen  that  freight  rates 
from  New  York  to  Chicago,  including  switching  and 
terminal  charges , as  specified  above,  vary  from  half 
a cent,  to  one  and  one  half  cents  per  ton  per  mile. 

When  property  is  shipped  on  a through  bill  of 
lading  to  and  from  Chicago,  there  will  be  no  charge 
for  transfer  from  steamer  to  rail  at  the  seaboard. 

The  class  of  rates  herein  quoted  will,  it  is  believed, 
cover  such  exhibits  as  are  not  of  a particularly  high 
grade. 

Exceptionally  fine  goods,  such  as  statuary,  paint- 
ings, and  fragile  articles,  which  are  classified  from 
i|  to  double  first-class,  are  charged  at  proportion- 
ately higher  rates  than  those  scheduled.  The 
arrangements  thus  far  made  with  the  transportation 
lines  are,  that  tariff  rates  shall  be  collected  on  forward 
journey  according  to  official  classification  attached 
hereto.  Exhibits  will  be  returned  free  (with  the  ex- 
ception of  a charge  of  eight  cents  per  100  pounds  for 
switching  and  handling  from  grounds  to  junction  or 
intersecting  points  of  railroads  centering  in  Chicago) 
to  the  seaboard  port  from  which  they  were  shipped 
on  forward  journey,  and  over  the  same  routes  first 
used.  This  arrangement  applies  to  all  exhibits  except 
horses  and  other  fancy  animals,  on  which  tariff  rates 
will  be  charged  in  both  directions,  the  rules  in  classi- 
fication to  apply  which  permit  the  free  carriage  of 
one  attendant  in  charge  of  animals. 

The  words  “and  other  fancy  animals”  do  not 
apply  to  cattle,  hogs,  and  sheep.  This  class  of  live 
stock  is  returned  free  (excepting  the  switching  charge 
above  noted)  the  same  as  other  exhibits. 

Freight  charges  on  exhibits  must  be  prepaid  at  the 
point  of  shipment,  the  goods  being  delivered  at  the 
Exposition  clear  of  all  charges  incident  to  their 
transportation. 

Storage  Rates  for  Empty  Cases. 

The  charge  for  removing,  storing,  and  returning 
empty  cases  and  packing  material  for  exhibitors  who 
request  it,  will  be  as  follows  : — 

For  empty  cases  and  packing  material  without  in- 
surance two  (2)  cents  per  cubic  foot. 


For  empty  packing-cases  and  packing  material, 
with  insurance,  two  and  one-half  (2^)  cents  per  cubic 
foot. 

The  following  statement,  reproduced  for  compara- 
tive purposes,  shows  the  cost  of  similar  service  at 
other  Expositions  : — 

Per  Cubic 
Feet. 

London 1862  $’059 

Vienna 1873  '°2 

Philadelphia  . 1876  (without  insurance)  *018 

Paris 1889  ( ,,  ,,  ) *029 

Paris 1889  (including  insurance)  -162 

The  above  is  an  official  copy  of  the  rates  approved 
by  the  Committee  on  Transportation,  September 
28th,  1891. 

Elbert  E.  Jaycox, 

Traffic  Manager. 


APPENDIX  III. 

Committee  on  Grounds  and  Buildings,  of  the 

World’s  Columbian  Exposition,  Chicago, 
Sept.  26th,  1891. 

Sir  Henry  Trueman  Wood , Secretary.  Royal  Com- 
mission for  England . 

Dear  Sir, — I have  the  honour  to  transmit  here- 
with copy  of  memoranda,  relative  to  the  exhibits  of 
Great  Britain  at  the  World’s  Columbian  Exposition. 
Said  memoranda  were  adopted  by  the  Committee  on 
Grounds  and  Buildings  at  its  meeting  of  the  25th 
inst. 

Very  respectfully, 

(Signed)  A.  W.  Sawyer, 

Secietary. 


Committee  on  Grounds  and  Buildings  of  the 

World’s  Columbian  Exposition,  Chicago, 
Sept.  26th,  1891. 

I hereby  certify  that  the  attached  is  a true  and 
correct  copy  of  memoranda  adopted  by  the  Com- 
mittee on  Grounds  and  Buildings,  at  a meeting  held 
on  the  25th  inst.,  relative  to  the  British  exhibits. 

(Signed)  A.  W.  Sawyer, 

Secretary. 

APPROVED  : 

(Signed)  Geo.  R.  Davis, 

Director - General. 


Grounds  and  Buildings. 

It  is  agreed  that  the  location  shown  on  the  accom- 
panying plan  of  the  Construction  Department  is  set 
apart  for  the  building  to  be  erected  by  the  British 
Commission  for  their  head-quarters.  The  plans  for 
said  building  to  be  approved  by  the  Chief  of  Con- 
struction. 

* * * * * 

While  it  is  impossible  at  this  time  to  designate 
exact  locations  for  the  above-mentioned  concessions 
and  privileges,  yet  it  will  be  the  aim  of  this  Com- 
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mittee  to  locate  them  as  favourably  as  possible, 
having  in  view  the  uses  to  which  they  will  be  put. 

Any  similar  concessions  recommended  by  the 
Royal  Commission  will  also  be  considered  favour- 
:t  ably  on  their  merits. 

The  terms  on  which  the  above  and  future  conces- 
5 sions  will  be  granted  to  be  determined  by  the  Ways 
and  Means  Committee,  the  necessary  particulars 
being  supplied  by  the  Commission. 

It  is  expected  that  there  will  be  concessions 
granted  for  English  restaurants  within  the  buildings, 
and  also  in  the  grounds. 

It  is  understood  and  agreed  that  the  buildings  for 
each  section  will  be  delivered  ready  for  exhibitors, 
including  the  general  scheme  of  decoration,  with 
sufficient  water  supply  and  sunshades  where  re- 
quired. 

The  space  in  the  Fine  Art  Building  will  be  de- 
h livered  to  the  Commission  complete,  and  in  readiness 
§ to  hang  pictures. 


APPENDIX  IV. 

Ways  and  Means  Committee  of  the  World’s 
Columbian  Exposition, 

Rand  McNally  Buildings,  Chicago, 
September  28,  1891. 

Sir  Henry  IVood , Secretary  of  the  Royal  Commission 

for  England  to  the  World's  Columbian  Exposition. 

Dear  Sir, — I have  the  honour  to  herewith  en- 
close a certified  copy  of  the  regulations  adopted  by 
the  Ways  and  Means  Committee  of  the  World’s 
Columbian  Exposition,  at  its  regular  session  held 
Friday,  September  25,  1891, 

Yours  respectfully, 

(Signed)  Sam.  A.  Crawford, 

Secretary. 

Regulations  of  the  Ways  and  Means 
Committee. 

For  the  information  of  the  Commissioners,  the 
Committee  on  Ways  and  Means  hereby  state  that 
the  sale  of  goods  for  immediate  delivery  and  con- 
sumption will  be  prohibited  in  all  the  buildings 
except  where  concessions  or  privileges  are  specially 
given  on  the  merits  of  the  individual  cases,  but  no 
concessions  will  be  granted  for  general  merchandising, 
either  within  the  buildings  or  within  the  grounds  of 
the  Exposition. 

It  is  intended  to  set  aside  a space  for  a Bazaar  of 
all  Nations,  in  which  may  be  sold  for  immediate 
delivery  and  consumption,  such  articles  as  are  unique 
and  peculiar  to  the  countries  where  they  are  pro- 
duced, subject,  however,  in  each  case  to  the  approval 
of  the  Committee  of  Ways  and  Means. 

Articles  manufactured  in  the  Exposition  as  illustra- 
tions of  processes  may  be  sold,  but  the  exhibitor  will 
be  required  to  ‘obtain  the  privileges  which  will  be 
granted  or  withheld  at  the  discretion  of  the  Ways 
and  Means  Committee. 


It  is  understood  and  agreed  that  no  alcoholic  or 
other  beverages  shall  be  sold  by  exhibitors  of  such 
beverages,  except  in  special  cases  where  the  proper 
concession  has  been  granted.  Samples  of  spirituous 
and  malt  liquors  may  be  given  away  under  restrictions 
to  be  prescribed  hereafter. 

The  Commissioners  are  informed  by  the  Com- 
mittee of  Ways  and  Means  that,  subject  to  the 
approval  of  the  respective  Commissions  and  the  Com- 
mittee on  Ways  and  Means,  space  will  be  given  and 
concessions  granted  for  auxiliary  entertainments,  and 
that  the  terms  upon  which  such  concessions  would 
be  granted  to  each  of  these  auxiliary  entertainments 
would  be  decided  upon  the  individual  merits  of  the 
case,  and  that  as  a general  principle  a charge,  vary- 
ing from  25  to  33  per  cent,  of  the  gross  receipts,  will 
be  made  and  collected  as  the  price  of  the  concession. 

The  Commissioners  are  informed  that  the  question 
of  a whole  or  partial  opening  at  night  would  be  re- 
served until  later. 

I hereby  certify  that  the  above  is  a true  and  correct 
copy  of  the  regulations  adopted  by  the  Ways  and 
Means  Committee  at  its  regulated  Session,  held  Fri- 
day, September  25th,  1891. 

(Signed)  Sam.  A.  Crawford, 

Secretary, 


APPENDIX  V. 

Office  of  the  Director-General, 

AVorld’s  Columbian  Exposition, 

Chicago,  111.,  U.S.A., 

Sept.  29,  1891. 

To  the  Secretary  for  the  Royal  Commission  for  Great 
Britain  at  the  World's  Columbian  Exposition, 

Sir, — In  pursuance  of,  and  in  conformance  with, 
interviews  heretofore  held  concerning  the  installation 
of  the  exhibits  at  the  World’s  Columbian  Exposition 
of  the  Government  of  Great  Britain,  and  the  extent 
and  method  thereof,  I have  the  honour  to  say  : — 

The  Government  of  Great  Britain  having  signified 
its  willingness  to  participate  in  the  World’s  Colum- 
bian Exposition,  in  illustrating  the  progress  of  educa- 
tion, science,  art,  and  the  industries,  since  the 
discovery  it  is  intended  to  commemorate,  and  the 
Government  of  Great  Britain  having  commissioned 
distinguished  representatives  to  come  to  this  city  and 
arrange  the  details  of  its  participation,  it  is  becoming 
on  the  part  of  the  management  of  the  Columbian 
Exposition  that  a broad  and  liberal  sentiment,  cordial 
in  its  character  and  business-like  in  its  application, 
should  govern  its  policy  in  all  transactions  with  your 
Government  and  its  Commissioners. 

The  scope  and  classification  provides  for  twelve 
great  exposition  departments,  and,  for  their  adequate 
and  appropriate  arrangement  and  display,  nine  great 
departmental  buildings  have  been  provided  for,  and 
are  now  in  process  of  rapid  construction. 
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It  is  the  desire,  of  course,  that  your  Honourable 
Commission  instal  in  the  spaces  assigned  to  your 
Government  in  each  of  the  said  departmental  build- 
ings. But,  in  the  event  that  your  Honourable  Com- 
mission deem  it  expedient  so  to  do,  the  management 
of  the  Exposition  begs  to  assure  you  that  it  will  con- 
strue your  objections  and  preferences  with  liberal 
and  comprehensive  consideration. 

The  assignment  of  space  in  each  of  the  said  De- 
partmental buildings  for  the  exhibits  of  the  Govern- 
ment of  Great  Britain  will  be  in  one  compact  block 
or  court.  If,  for  anyfreason,  the  articles  for  exhibi- 
tion may  not  be  of  such  quantity,  or  in  such  con- 
dition as  to  justify  their  installation  in  the  building 
where,  by  the  classification,  they  would  properly 
belong,  the  said  article  may,  nevertheless,  be  installed 
in  the  space  assigned  your  Government  in  any  other 
building,  and  the  said  articles  shall  not  thereby  lose 
their  place  in  the  catalogue,  nor  be  deprived  of  the 
right  of  competition. 

I beg  to  suggest  that  the  exhibits  of  articles  of  a 
certain  group  or  groups  provided  for  in  separate 
departments  may  require  such  a quantity  of  space  for 
arrangement  and  display  as  to  make  necessary  their 
installation  in  the  building  or  buildings  provided  for 
such  exhibits  by  the  classification,  in  which  case  the 
management  do  not  wish  to  be  understood  as  having 
surrendered  their  right  to  modify  the  general  propo- 
sition above  stated. 

1 have  the  honour  to  communicate  that  space  for 
the  installation  of  exhibits  from  the  Government  of 
Great  Britain  and  all  of  her  Colonies  and  Dependen- 
cies (the  division  of  the  same  hereafter  to  be  made, 
as  your  Honourable  Commission  have  indicated  that 
you  are  not  authorised  to  apply  for  or  accept  space 
for  all  the  Colonies)  is  assigned  in  the  several  build- 
ings, in  gross,  as  follows  : — 


Square  Feet. 


The  Manufacturing  or  Industrial } 
Building  (not  including  Canada)  j 

Machinery-hall  

Electricity  Building  

Fine  Arts-hall  

Mines  and  Mining  Building  (in-  | 

eluding  Canada) j 

Agricultural  Building  (including  \ 
Canada)  j 


120,000 

40.000 

20.000 

20.000 

25.000 
25,000 


In  addition  to  the  foregoing,  15,000  square  feet 
will  be  held  in  the  Agricultural  Building,  until  your 
Honourable  Commission  shall  have  decided  where 
the  exhibits  of  wine,  beers,  and  canned  fruits  and 
vegetables  shall  be  made.  Space  will  also  be 
reserved  in  the  Horticultural-hall,  Fish  and  Fisheries 
Building,  and  Transportation  Building,  until  your 
Honourable  Commission  have  had  opportunity  to 
ascertain  if  the  same  will  be  required. 

I have  the  honour  to  be,  &c., 

(Signed)  Geo.  R.  Davis, 

Director  General. 


APPENDIX  VI. 

Special  Report  on  the  Grounds  and 
Buildings  at  Jackson-park,  for  the 
World’s  Columbian  Exhibition  of 

1893. 

Jackson-park,  on  which  the  Columbian 
Exhibition  is  located,  has  an  area  of  about 
800  acres  ; it  is  situated  some  six  miles  south 
of  the  centre  of  the  city.  Only  a small  part  of 
this  park  had  been  reclaimed  and  laid  out, 
so  that  the  Exhibition  Executive  have  had  to 
deal  mainly  with  waste  land.  As  will  be  seen 
from  the  annexed  plan,  the  park  is  bounded 
on  the  north  by  Fifty-sixth  Street,  on  the  south 
by  Sixty-seventh  Street,  on  the  west  by  Stoney 
Island  Avenue,  and  on  the  east  by  Lake 
Michigan.  The  presence  of  this  vast  sheet  of 
water  lends  a peculiar  charm  to  the  site,  and 
gives  it  a natural  advantage  which  has  not  been 
enjoyed  by  any  previous  International  Exhibi- 
tion. The  area  is  practically  level,  but  the  ex- 
cavations on  a part  of  the  foreshore,  and  those 
of  the  landscape  gardener,  have  furnished 
enough  material  to  raise  the  ground,  where 
necessary  for  producing  a decorative  effect, 
and  the  monotony  of  uniform  level  ground  will 
be  entirely  avoided.  The  shape  of  the  en- 
closure is  approximately  triangular,  the  base 
of  the  triangle  being  the  southern  boundary  of 
Sixty-seventh  Street ; the  lake  shore  curves 
back  to  the  northern  limit  (Fifty-sixth  Street), 
which  is  parallel  to  the  southern,  and  only 
about  1,800  feet  in  length.  The  western 
boundary  runs  almost  due  north  and  south. 

The  great  central  feature  of  the  Exhibition 
will  be  a grand  avenue  about  1 800  feet  in 
length,  extending  westward  from  the  lake, 
and  at  right  angles  to  the  shore.  A pier 
1,000  feet  long,  with  a T-shaped  head  of 
similar  length,  forms  an  extension  of  the 
avenue.  On  the  pier-head  cafes  will  be 
erected,  and  the  water  area  enclosed  by  the 
pier  will  form  the  exhibition  space  for  small 
craft.  In  the  middle  of  the  grand  avenue, 
and  extending  for  its  whole  length,  will  be 
a great  basin,  direct  communication  being 
established  between  it  and  the  lake,  although 
the  connection  is  dissimulated  from  above  by 
a semicircular  mole  carried  on  wfide  arches, 
and  enriched  with  thirteen  columns,  each 
supporting  the  device  of  one  of  the  original 
thirteen  States  of  the  Union.  At  the  inner 
or  western  end  of  the  basin  will  be  a 
monumental  fountain,  emblematic  of  the 
Republic.  Near  the  same  end  of  this  basin, 
two  canals  are  taken  from  it  at  right 
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Scale  of  Feet 

5°° 


22.  Kentucky 

23.  Louiiiani t 

24.  Mis s. 

25.  Missouri 

25.  Georgia , Tennessee, 
Alabama 
27.  W.  Virginia 
23.  Virginia 
2D.  G. Carolina 

30.  N. Carolina 

31.  Maryland 

32.  Delaware 

33.  Pennsylvania 

34.  New  York 

35.  New  Jersey 
2G.  Rhode  Island 

37.  Connecticut 

38.  New  Hampshire 

39.  Massaclnisscts 

40.  Vermont 

41.  Maine 

42.  Republic  of  Mexico 

43.  Germany 


1.  Bureau  of  Information 

2.  Colorado 

3.  Wisconsin 

4.  Ohio 

5.  Michigan 
G.  Oregon 

7.  Washington 

8.  S.  Dakota 

9.  Nebraska 
10.  N.  Dakota 
11  .Kansas 

12.  Utah 

13.  Nevada 

14.  Idaho 

15.  Montana 
1G.  Arizona 
n.New  Mexico 
18.  Wyoming 
10.  Minnesota 

20.  Arkansas 

21.  Florida 


Plan  of  Jackson-park,  shewing  Buildings  for  the  Chicago  Exhibition,  1893, 
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angles.  The  southern  branch  is  only  of  small 
extent,  and  terminates  opposite  a colonnade, 
to  be  referred  to  presently.  The  northern 
canal,  after  a short  course  between  formal  and 
parallel  terraces,  widens  out  into  a lagoon  of 
irregular  form,  occupying  the  central  part  of 
the  grounds,  and  in  this  lagoon  is  a large  and 
picturesque  wooded  island.  Near  the  south 
end  a sinuous  outlet  from  the  lagoon  finds  its 
way  into  the  lake,  and,  quite  at  the  northern 
extremity,  another  outlet  widens  into  a small 
lake,  between  the  Art  Gallery  and  the  Illinois 
State  Building. 

Returning  to  the  basin  from  which  this  large 
water  system  will  be  supplied,  it  should  be 
remarked  that  its  sloping  banks  will  be  grassed 
and  terraced,  and  that  numerous  landing  stairs 
will  be  provided  to  accommodate  the  heavy 
traffic  from  the  electric  boats,  which  are  to 
ply  constantly.  The  highest  terrace  on  each 
side  of  the  basin  will  correspond  with  the  floor 
level  of  the  buildings.  The  most  important  of 
these  are  as  follows  : — On  the  north  side,  and 
facing  the  lake,  is  the  building  of  Manufactures 
and  Liberal  Arts.  This  will  be  essentially 
the  monumental  structure  at  Jackson-park.  It 
will  be,  approximately,  1,700  feet  long  and 
800  feet  wide,  with  a great  hall  more  than 
1,600  feet  in  length,  and  368  feet  wide.  This 
will  be  covered  by  a roof  of  a single  span,  and 
208  feet  in  height.  The  span  is  about  the  same 
as  that  of  the  Machinery -hall  at  the  Paris 
Exhibition  1889,  but  the  height  is  61  feet 
greater.  On  each  side  of  this  vast  enclosure 
will  run  covered  galleries  205  feet  wide, 
divided  into  a main  arched  roof  of  107  feet 
span,  and  two  narrow  side  spans.  These 
latter  will  be  broken  by  upper  galleries, 
about  25  feet  above  the  ground.  As  there 
will  be  more  than  a mile  of  these  upper 
galleries  in  this  building,  the  accommo- 
dation for  exhibits  will  be  largely  increased 
by  them. 

The  covered  floor  space  of  the  building  will 
be  nearly  1,500,000  square  feet;  an  area  in- 
sufficient to  meet  the  demands  already  made. 
It  was  the  intention  to  devote  considerable 
space  at  one  end  of  this  vast  building  to  an 
anthropological  collection.  It  is  likely,  how- 
ever that  this  collection  will  be  disposed  in  the 
galleries,  which  will  be  easily  accessible  by 
elevators  and  staircases. 

The  space  allotted  to  Great  Britain  and  the 
Colonies  is  to  adjoin  that  of  the  United  States, 
with  a frontage  on  the  great  aisle  running 
down  the  centre  of  the  building,  and  includ- 
ing a length  of  the  side  galleries  before  re- 


ferred to,  and  which  will  lend  themselves  for 
picturesque  division  into  Courts. 

The  great  girders  of  the  main-roof  will  be 
placed  50  feet  apart,  and  projecting  galleries 
of  that  length,  and  about  25  feet  from  the 
floor  will  occupy  the  space  between  the  girders 
at  that  level.  These  galleries,  giving  upon 
the  great  Central  Hall,  will  not  be  used  for 
exhibits,  but  will  be  reserved  for  the  conveni- 
ence of  visitors. 

A broad  strip  of  ground  lies  between  the 
eastern  front  of  the  Industrial  Building,  and 
the  lake.  This  space  will  probably  be  occu- 
pied with  high  class  restaurants. 

On  the  western  side  of  the  building  is  the 
canal  leading  to  the  lagoon,  and  beyond  it  are 
the  Electricity  and  Mines  Buildings.  The 

former  of  these  covers  an  area  of  4J  acres, 
and  consists  of  a great  central  hall  surrounded 
by  smaller  galleries.  In  this  building  will  be 
collected  illustrations  of  all  kinds  of  applied 
electrical  science,  excepting  machinery  for 
generating  current  for  transmission.  The 

motors  shown  will  receive  their  current  from 
the  great  power  station  in  the  machinery-hall, 
and  they  will  be  exhibited  in  motion  doing  useful 
work  ; the  supplementary  machines  they  oper- 
ate will,  however,  be  subordinated  as  much  as 
possible  in  order  that  the  special  purpose  of 
the  building  may  not  be  thrown  in  the  back- 
ground. Historical  collections,  illustrating 
the  growth  of  electrical  science  in  its  various 
branches,  will  form  one  of  the  principal  attrac- 
tions of  this  building. 

The  Mines  and  Metallurgy  Building,  like 
the  one  just  referred  to,  will  occupy  an  area  of 
about  4J  acres ; its  title  sufficiently  explains 
the  purpose  to  which  it  will  be  devoted.  What 
power  may  be  required  to  set  the  machinery 
exhibited  in  motion,  will  be  obtained  from  the 
current  supplied  by  the  Machinery -hall  power 
station.  To  the  student  the  most  interesting 
contents  of  this  building  will  be  the  mineral 
and  metallurgical  collections,  which  will  be 
contributed  from  every  State  in  the  Union. 
The  Exhibition  authorities  express  the  hope 
that  European  societies  will  also  contribute 
mineral  collections. 

On  the  southern  side  of  the  basin,  and  near 
the  lake,  is  the  Agricultural  Building,  with  a 
large  annexe  on  the  eastern  side,  and  a 
Forestry  Building  close  by.  This  Hall,  which 
will  be  of  very  large  dimensions,  will  adjoin 
the  Stock-yard,  where  an  enclosure  of  about 
70  acres  has  been  set  aside,  and  will  be 
fitted  with  all  convenience  (see  plan)  for  the 
display  of  all  kinds  of  live  stock. 
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West  of  the  short  canal,  by  the  Agricultural 
Building,  is  the  Machinery -hall  and  its  annexe. 
As  will  be  seen  from  the  plan,  the  Agricultural 
and  Machinery  - halls  are  connected  above 
the  head  of  the  canal.  This  connection 
consists  of  an  ornamental  colonnade  and  court, 
which  will  be  of  high  architectural  and  de- 
corative value.  The  richly  decorated  archi- 
tectural front  of  the  Machinery-hall  adjoins 
the  great  central  avenue,  but  the  building 
itself  has  no  monumental  constructive  fea- 
tures, behind  the  facade.  It  is  composed  of  a 
series  of  arched  roofs  of  moderate  span,  but 
collectively  enclosing  a large  area  (500  feet  by 
850  feet).  In  each  span,  and  for  the  length 
of  the  building,  travelling  platforms  will  be 
provided  for  convenience  in  erecting  exhibits, 
in  the  first  place,  and  for  conveying  visitors 
when  the  Exhibition  is  opened.  The  supports 
of  the  rails  on  which  these  platforms  move 
will  carry  the  shafting  for  transmitting  power 
to  machinery  in  motion.  It  is  intended  to 
have  a power  installation  of  25,000  horse- 
power. The  engines  developing  this  will  be 
placed  together  at  one  side  of  the  Machinery- 
hall,  and  near  the  great  boiler-house,  in 
which  all  the  steam  required  will  be  generated. 
The  larger  part  of  this  power  will  be  converted 
into  electrical  energy,  so  that  this  part  of  the 
Machinery-hall  will  be  an  electric  power 
generating  station  on  a very  large  scale. 

Among  other  purposes,  the  current  will  be 
used  for  working  an  elevated  electric  railway 
that  will  make  a circuit  of  the  grounds.  All  the 
lighting — both  arc  and  incandescence — in  the 
grounds  and  buildings  will  be  controlled  from 
this  station,  and  current  will  be  supplied  to  the 
electricity  and  other  buildings.  It  is  intended 
that  the  motors  exhibited  in  the  Machinery- 
hall  shall  be  driven  by  compressed  air,  instead 
of  by  steam  ; and,  to  effect  this,  a sufficient 
number  of  air  compressors  will  be  provided, 
and  operated  from  the  power  station.  If  this 
arrangement  be  carried  out,  there  will  be  only 
a very  small  steam  distribution  required  for 
injecting  with  the  compressed  air  into  the 
cylinders  of  the  motors,  and  what  may  be 
wanted  for  some  miscellaneous  purposes. 

Boilers,  engines,  dynamos,  air  compressors, 
and  other  machinery  forming  this  power 
station,  will  constitute  exhibits  ; and  manu- 
facturers placing  such  exhibits  at  the  service 
of  the  Exhibition  will  have  certain  advantages. 
Thus  all  foundations  will  be  constructed.  The 
erection  of  the  engines,  or  other  machines,  will 
be  carried  out  by  the  exhibitor  at  the  cost  of 
the  Exhibition  authorities,  who  will  also  pay 


all  charges  connected  with  working  the 
machines  during  the  period  of  the  Exhibition. 
A careful  series  of  competitive  trials  with  the 
engines,  dynamos,  &c.,  of  the  power  station 
will  also  be  made  and  recorded. 

It  may  be  mentioned  here  that  the  ground 
at  Jackson-park  is  of  a character  to  require  a 
special  class  of  foundations  where  great  loads 
are  to  be  carried.  For  the  convenience  of 
exhibitors  of  heavy  machinery,  the  Construc- 
tion Department  has  expressed  its  intention  of 
preparing  a set  of  type 'drawings  of  different 
kinds  and  sizes  of  foundations. 

Occupying  the  centre  of  the  large  rectangle 
between  the  Machinery-hall,  the  Electricity 
and  Mines  Buildings,  and  the  western  end  of 
the  basin,  will  be  the  Administration  Building, 
which  will  be  an  exhibit  only  so  far  as  archi- 
tectural design,  engineering  construction,  and 
materials  are  concerned.  Its  main  features  will 
be  a rotunda  160  feet  diameter,  rising  from  the 
mosaic  floor  to  a height  of  about  250  feet.  The 
dome  covering  this  rotunda  will  be  supported 
on  an  octagonal  base,  several  storeys  in  height, 
which  will  contain  the  administration  and 
other  offices.  It  will  be  seen  that  this  great 
building  will  close  the  perspective  of  the 
Grand-avenue,  and  form  a fitting  termination 
to  the  long  lines  of  rich  and  classic  facades  on 
each  side.  It  should  be  mentioned  that  the 
most  elaborate  architectural  effect  has  been 
concentrated  in  this  part  of  the  Exhibition. 
The  exteriors  are  the  designs  of  various  well- 
known  architects  in  different  parts  of  the 
United  States  ; but  certain  restrictions  were 
imposed,  in  order  that  the  general  effect  of 
this  vast  street  of  palaces  may  be  in  harmony. 

At  the  back  of  the  Administration  Building 
the  position  of  the  main  terminal  railroad 
station  is  shown ; the  arrangements  to  be 
adopted  with  regard  to  this  station  are  not 
settled,  but  it  is  not  probable  that  any  altera- 
tion will  be  made  in  the  site. 

The  wooded  island  in  the  lagoon,  which  will 
be  one  of  the  principal  ornamental  features 
of  the  ground,  is  already  partially  timbered, 
and  its  surface  is  accentuated  enough  to 
throw  it  into  considerable  relief.  The  work 
of  planting  the  island  with  indigenous  trees 
will  be  carried  on  until  it  becomes  an  ex- 
hibit of  American  forestry.  No  buildings  will 
be  allowed  here,  but  the  island  will  be  accessi* 
ble  to  the  public.  Around  the  lagoon  are 
grouped  several  structures.  On  the  western 
side  and  near  the  Mines  Building,  is  the  Trans- 
portation Building,  measuring  250  feet  by  960 
feet.  In  this  will  be  collected  as  many  objects 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[October  23,  1891. 


900 


as  possible  from  the  United  States,  relating  to 
transportation  of  all  kinds — land,  water,  and 
aSrial.  These  exhibits  will  be  classified  accord- 
ing to  their  purposes  and  periods,  so  that  it  is 
intended  that  a history  of  all  classes  of  trans- 
portation shall  be  obtained.  As  this  will  in- 
clude examples  of  the  most  modern  locomo- 
tives, models  of  ocean  steamers,  road  vehicles, 
&c.,  it  will  be  seen  that  the  building  will  be 
filled  somewhat  at  the  expense  of  the  ma- 
chinery, agricultural,  and  some  other  Sections. 
It  is  hoped  by  the  Exhibition  Directors  that 
foreign  countries  will  allow  their  exhibits  re- 
lating to  transportation  to  be  shown  in  this 
building,  and  space  has  been  allotted  to  Great 
Britain  and  other  nations  with  this  intention. 
The  arrangement  of  the  contents  of  the  build- 
ing will  be  such  that  American  as  well  as 
foreign  exhibits  may  illustrate  a continuous 
sequence  of  the  various  modes  of  trans- 
portation. 

To  the  northward  is  the  great  Horticultural 
Palace,  around  and  near  which,  sufficient  space 
is  left  to  allow  for  out-of-doors  displays  of 
plants  and  flowers.  Little  need  be  said  about 
this  building,  except  that  it  forms  a conserva- 
tory on  an  enormous  scale,  measuring  250  feet 
by  1,000  feet,  with  a large  and  lofty  central 
dome.  Extensive  as  is  the  space  enclosed  by 
this  glass  and  steel  structure,  it  has  already 
been  applied  for,  and  will  prove  quite  insuffi- 
cient for  the  horticulturists  and  floriculturists 
of  the  United  States.  Space  has  been  reserved 
for  the  erection  of  many  other  smaller  glass- 
houses, and  chiefs  of  the  floricultural  depart- 
ment of  the  Exhibition  anticipate  that  much 
support  will  be  given  them  by  British  floricul- 
turists, who  have  extensive  business  relations 
with  the  United  States. 

Still  to  the  north  is  the  Women’s  Building 
to  which  reference  has  already  been  made 
in  the  body  of  our  report.  This  structure 
measures  200  feet  by  400  feet,  and  is  well 
advanced. 

On  the  eastern  side  of  the  lagoon,  between 
the  northern  end  of  the  Industrial  Building 
and  the  outlet  from  the  lagoon  to  the  lake,  is 
a large  space  reserved  for  the  National 
Government  exhibits.  A handsome  structure 
facing  the  lake,  and  measuring  350  feet  by 
420  feet,  will  contain  the  contributions  of  the 
different  Departments,  excepting  that  of  the 
Navy.  The  ground  about  this  building  will  be 
devoted  wholly  to  Government  displays,  which 
it  is  understood  will  be  largely  of  a military 
character.  In  the  lake,  and  protected  by  a 
breakwater,  will  be  the  very  interesting  exhibit 


of  the  Navy  Department.  This  exhibit  will  com- 
prise, and  be  contained  in,  a full-sized  model  of 
a battle-ship,  the  original  of  which  (th o. Illinois) 
is  to  form  the  most  powerful  addition  to  the 
United  States  fleet.  This  model,  which  is  to 
be  complete  in  all  respect,  to  2 or  3 feet  below 
the  water,  is  to  be  carried  on  a pile-supported 
platform.  The  materials  used  in  its  construc- 
tion will  be  concrete,  brickwork,  timber,  and 
iron,  and  the  model  will  be  completed  as 
regards  its  armament  and  full  equipment,  in 
all  details.  In  addition,  room  will  be  found 
for  the  numerous  objects  to  be  exhibited  by 
the  Navy  Department. 

To  the  north  of  the  outlet  from  the  lagoon 
to  the  lake  is  located  the  Fisheries  Building, 
with  annexes  at  each  end  containing  aquaria. 
This  building  will  be  363  feet  long,  463  feet 
wide,  and  its  contents  will  certainly  be  of  great 
interest.  W e believe  we  are  correct  in  saying 
that  the  official  piscicultural  display  will  be 
contained  in  the  Government  Buildings. 

Between  the  inlet  and  the  lake,  in  front  of  the 
Art  Building,  is  a large  open  space,  that  has 
been  reserved  for  the  use  of  such  foreign  nations 
as  desire  to  erect  some  characteristic  struc- 
tures for  their  administrative  purposes.  The 
point  of  land  shown  on  the  plan  to  the  north  of 
the  model  ship  has  been  allotted  to  Great 
Britain ; behind  this  is  the  Mexican  allot- 
ment; and  adjoining  is  the  ground  given  to 
Germany  for  their  special  building.  Up  to 
the  present  time,  no  other  allotments  in  this 
part  of  the  ground  have  been  made.  This 
area,  and  all  the  remaining  enclosure  to  the 
north,  constitutes  the  portion  of  Jackson-park 
that  had  been  completed,  and  the  locations  are 
consequently,  of  a very  favourable  character. 
It  is  also  in  the  improved  part  of  the  park 
that  the  Art  Building  and  its  annexes  will 
stand.  The  Art  Building  is  purely  classic  in 
design,  and  not  of  large  proportions,  as  it 
only  contains  four  courts,  of  about  20,000  feet 
of  floor  space  each.  These  courts  are  sepa- 
rated by  two  broad  passages,  at  right  angles 
to  each  other,  and  intersecting  beneath  a 
central  dome,  that  forms  the  leading  feature  of 
the  building.  This  rotunda  and  the  central 
passages  will  be  utilised  for  statuary. 

One  of  the  four  courts  above  referred  to  will 
be  occupied  by  the  United  States,  and  we 
understand  that  a similar  court  adjoining  has 
been  assigned  to  Great  Britain.  It  is  obvious 
that  the  building  will  not  be  large  enough  to 
receive  all  the  art  exhibits,  and  annexes,  har- 
monising in  design  with  the  principal  build- 
j ing,  will  be  erected  near  it. 
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It  should  be  mentioned  that  the  Art  Build- 
ing and  annexes  are  fireproof — that  is,  no 
timber  is  used  in  their  construction  -brick, 
steel,  and  terra-cotta  being  the  materials 
chiefly  employed.  The  system  of  enclosing 
the  steel  frame -work  with  hollow  terra-cotta 
bricks  and  tiles,  in  such  a way  as  to  leave  air 
spaces  around  the  metal  thus  protected,  is 
adopted  in  all  permanent  Chicago  structures  ; 
and  it  is  this  system  that  will  be  carried  out  in 
the  Fine  Art  Buildings. 

Finally,  in  the  extreme  north  corner  of  the 
park  will  be  grouped,  in  very  close  proximity, 
the  buildings  of  the  various  States.  As  it  is 
probable  that  not  one  of  the  forty-four  States 
will  be  absent,  and  as  a great  diversity  in  size 
and  design  will  characterise  these  buildings, 
there  will  be  a total  absence  of  harmony 
between  them,  an  arrangement  which,  in  its 
striking  contrasts,  will  undoubtedly  render 
this  one  of  the  most  attractive  portions  of  the 
Exhibition.  Only  the  State  of  Illinois  is  pri- 
vileged to  stand  apart  from  the  others,  and 
her  very  handsome  building,  placed  between 
the  lagoon  and  the  lake,  and  almost  opposite 
the  Art  Galleries,  will  be  a conspicuous  object 
in  this  part  of  the  grounds. 

It  was  originally  supposed  that  Jackson- 
park  would  not  be  large  enough  for  the 
Columbian  Exhibition  Buildings,  and  the 
right  of  occupying  Washington-park  was  ob- 
tained . Events  have  proved  that  J ackson-park 
will  be  sufficiently  spacious,  and  it  is  not  pro- 
bable that  any  portion  of  Washington-park 
will  be  drawn  upon.  The  two  parks  are  about 
a mile  apart,  and  are  connected  by  a straight 
road  about  600  feet  in  width  ; this  connecting 
link  is  known  as  the  Midway  Plaisaunce,  and 
one  end  of  it  is  shown  on  the  annexed  plan, 
between  Fifty-ninth  and  Sixtieth  Streets.  As 
will  be  seen,  the  tracks  of  the  Illinois  Central 
Railroad  cross  the  Midway  Plaisaunce  on  the 
level,  and  suitable  bridges,  with  stairways  and 
elevators,  will  be  built  over  the  railroad  to 
secure  public  access  to  the  Midway  Plaisaunce, 
the  whole  length  of  which  will  be  enclosed 
within  the  Exhibition  fence.  If  the  present 
scheme  be  carried  out,  this  part  of  the  grounds 
will  be  converted  into  a bazaar  of  all  nations ; 
in  one  part  the  Turkish  flag  has  been  hoisted 
to  mark  the  site  of  a future  Rue  de  Caire  ; a 
large  space  has  been  allotted  to  Germany  for 
the  reproduction  of  a German  village;  and  it  is 
anticipated  that,  before  long,  the  whole  area 
will  be  taken  up  for  entertainments,  beer  and 
other  refreshment  gardens,  booths  for  the  sale 
of  goods,  panoramas,  &c.  The  allotment  of 


all,  or  nearly  all,  this  space  will  form  the 
subject  of  concessions. 

A few  words  should  be  added  on  the  present 
condition  of  the  works  at  Jackson-park,  and 
the  character  of  the  buildings  to  be  erected 
there.  The  greater  part  of  the  preparatory 
work  had  been  completed  at  the  date  of  our 
visit ; clearing,  excavation,  dredging,  &c. 
The  pier  was  practically  complete,  and  in 
constant  use  for  the  transhipment  of  timber 
and  other  materials  from  vessels  to  railway 
trucks.  A very  extensive  system  of  contractors’ 
railways  had  been  spread  over  the  grounds, 
and  the  laying  of  water  mains  was  being 
rapidly  pushed  forward.  A daily  supply  of  40 
or  50  million  gallons  will  be  available  for  the 
needs  of  the  Exhibition  and  for  fire  service.  In 
addition  to  this,  mineral  spring  water  for 
drinking  purposes  is  to  be  brought  in  mains 
from  a distance  of  90  miles.  The  framework  of 
the  Women’s  Building,  and  of  the  Transporta- 
tion and  Mining  Buildings  was  well  advanced, 
and  the  foundations  of  the  Administration  and 
several  other  important  buildings  were  practi- 
cally complete.  The  work  on  the  Manu- 
factures and  Liberal  Arts  Hall  was  being 
pushed  forward.  Where  it  has  been  found 
necessary,  piled  foundations  have  been  em- 
ployed, but  for  the  most  part  the  characteristic 
platform  foundations  of  Chicago  are  used, 
with  this  difference,  that  instead  of  steel  beams 
timbers  are  substituted,  as  all  the  buildings 
are  of  a temporary  nature. 

It  was  originally  intended  to  use  wood  for 
all  buildings  not  of  very  large  dimensions  ; for- 
tunately this  intention  has  been  changed  and 
steel  is  to  be  used  exclusively  except  for  quite 
small  roofs.  Timber  is  employed  almost  uni- 
versally for  the  substructure  from  the  founda- 
tions to  the  roof,  but  it  will  to  a large  extent  be 
concealed  by  decoration.  So  far  as  we  could 
judge,  great  skill,  as  well  as  boldness,  cha- 
racterises the  general  engineering  designs, 
which  are  all  prepared  in  the  Construction  De- 
partment of  which  Mr.  Burnham  is  the  head. 
The  architects  who  furnished  designs  for  the 
various  facades  have  little  to  do  with  the  execu- 
tion of  their  work,  which  is  rendered  in  cement 
and  plaster  on  timber  framing ; the  designs 
for  this  framing  are  very  elaborate  and  are  all 
prepared  in  the  Construction  Department. 
Gold  and  rich  colour  will  be  very  liberally 
applied  in  the  finished  decorations,  and  it  is 
gratifying  to  place  on  record  the  fact  that  this 
important  work  is  controlled  by  an  English 
artist,  Mr.  Prettyman. 

Before  leaving  this  part  of  the  subject,  we 
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may  mention  that  the  question  of  transporting 
passengers  between  the  city  and  the  Exhibition 
has  already  received  much  attention,  and  there 
is  no  doubt  the  problem  will  be  successfully 
solved.  The  Illinois  Central  Railroad  now 
runs  from  the  city  past  the  grounds  with  a 
number  of  tracks,  and  these  can  be  increased 
as  much  as  is  necessary.  Cable  and  horse 
street  railways  will  have  a larger  capacity 
than  at  present,  and  a fleet  of  fast  steamboats 
will  be  placed  on  the  lake  to  run  between  the 
city  and  Jackson-park.  There  need  be  no 
apprehension  about  the  efficiency  of  transport. 
Within  the  grounds  the  question  of  intra- 
mural railways  is  a very  serious  one.  As 
already  stated,  an  electric  circuit  railway  will 
convey  visitors  to  all  the  principal  buildings  ; 
along  the  whole  length  of  the  Midway 
Plaisaunce  a water  sliding  railway  is  to 
operate,  and  a variety  of  means  for  trans- 
porting large  numbers  of  people  will  be  made 
use  of.  On  the  water,  electric  omnibus  boats 
will  perform  a rapid  service,  and  a large 
number  of  small  boats  will  be  always  avail- 
able. 

It  will,  however,  be  difficult  for  the  authorities 
to  provide  too  liberally  for  the  easy  circulation 
of  visitors  within  the  vast  enclosure. 


The  Philadelphia  Public  Ledger  recently 
gave  a very  full  account  of  the  Finances  of  the 
Exhibition,  which  is  here  extracted 

The  elaborate  scale  upon  which  the  Fair  is  pro- 
jected will  require  a large  amount  of  money.  The 
finances  are  based  upon  an  original  issue  of  £"1,000,000 
capital  stock,  all  taken,  and  a recent  second  issue  of 
equal  amount  partially  subscribed.  Three  instal- 
ments of  20  per  cent,  each  have  been  called,  the  last 
upon  September  1st.  At  the  latest  report,  Septem- 
ber 19th,  £"1,105,100  of  stock  had  been  subscribed 
and  1600,200  paid  into  the  treasury.  This  sum  is 
being  steadily  increased  by  additional  payments.  To 
further  aid  the  enterprise  the  city  of  Chicago  has 
issued  £"1,000,000  four  per  cent.  20  year  municipal 
bonds  available  when  £"600,000  actual  money  was 
paid  upon  the  stock.  These  bonds  are  expected  to 
be  soon  placed  upon  the  market  and  sold  as  money 
may  be  wanted.  The  plan  will  produce  when  all  the 
stock  now  subscribed  is  fully  paid  (without  addi- 
tional subscriptions)  £"1,107,100  from  shares  and 
£"1,000,000  from  bonds.  In  addition  the  manage- 
ment expect  to  realise  £"100,000  from  concessions 
and  the  sale  of  privileges,  £"200,000  from  salvage, 
and  about  £400,000  from  admissions,  making  a total 
of  £"4,120,000  available  for  the  Fair.  The  esti- 
mated cost  of  buildings,  grounds,  and  all  prepara- 


tions, down  to  the  opening  day,  and!  all  operating 
expenses  afterwards,  was  reported,  at  a recent 
meeting  of  the  Commission,  at  ,£3,525,100,  leaving 
an  apparent  surplus  income  of  £"600,000.  To  get 
timely  control  of  their  resources  the  Commission 
expect  to  ask  the  approaching  session  of  Congress 
to  advance  £"1,000,000  as  a Government  loan,  for 
which  the  admissions  will  be  mortgaged  and  used  in 
repayment.  The  National  and  State  Governments 
are  also  providing  large  additional  sums  which 
will  add  to  the  attractions  of  the  Fair.  The  United 
States  has  appropriated  £"300,000,  and  the  State 
of  Illinois  £160,000.  All  the  States  together  have 
thus  far  voted  £"537,000,  with  several  yet  to  act. 
This  makes  a grant  total  of  “money  in  sight”  for 
the  Fair  of  £"4,956,000.  Various  sums  are  also  pro- 
vided by  foreign  nations  for  their  special  depart- 
ments, as  follows  : — Great  Britain,  £"25,000 ; France, 
£"48,000  (asked)  ; Germany,  £"4,000  voted,  and 
£"50,000  (asked)  ; Japan,  £"100,000  ; Mexico, 
£^I5°>000 ; Feru,  £"5,000;  Costa  Rica,  £"10,000 ; 
Colombia,  £"16,000  ; Guatemala,  £"24,000 ; Jamaica, 
£"2,000;  Chili,  £"20,000 ; Egypt, £"i, 000  preliminary, 
and  £"6,000  asked;  Brazil,  £"65,000.  An  increased 
amount  is  expected  from  Mexico,  and  Russia  is  also 
expected  to  vote  a liberal  sum.  The  above  estimate 
of  expenses  is  generally  regarded  as  an  outside 
figure,  for  such  favourable  contracts  have  been  made 
for  the  buildings  now  in  course  of  construction  that 
thus  far  the  officials  consider  that,  in  their  projected 
expenditure,  they  are  actually  within  the  estimates 
some  £"300,000.  The  actual  disbursements  made  on 
account  of  all  expenses  of  the  Exhibition  down  to 
September  19th  were  £"218,603  ; ancb  at  that  time, 
the  Exhibition  treasury  held  about  £"391,400,  which 
was  on  deposit  at  interest  in  various  Chicago  banks, 
so  that  the  present  financial  conditions  (without  yet 
realising  at  all  upon  a single  one  of  the  £"1,000,000 
of  bonds)  are  decidedly  easy.  The  treasury  has 
already  got  £"6,000  from  interest  on  its  deposits. 
A vigorous  campaign  is  being  conducted  to  get 
Western  and  Southern  members  of  Congress  to 
pledge  support  to  the  projected  loan  from  the 
United  States,  and  they  express  great  confidence  of 
success.  Should  the  plan  miscarry,  however,  then 
the  Chicago  banks  and  capitalists  are  said  to  be 
ready  to  advance  the  money  as  needed,  so  that  the 
financial  conditions  of  the  Fair  seem,  from  the 
present  outlook,  to  be  very  good.  One  great  advan- 
tage they  have  is,  that  the  work  is  progressing 
decidedly  within  the  estimates. 


Forms  of  application  for  space,  and  pros- 
pectuses with  detailed  information,  are  now 
ready,  and  will  be  sent  out  in  a few  days. 
Prospectuses  can  be  had  on  application  to  the 
Secretary  of  the  Royal  Commission,  Society  of 
Arts,  John-street,  Adelphi. 
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NOTICES, 

+ 

EXAMINATIONS,  1892. 

The  subjects  of  examination  are — 1.  Arith- 
metic ; 2.  English  (including  composition 
and  correspondence,  and  precis  writing);  3. 
Book-keeping ; 4.  Commercial  Geography  ; 
5.  Shorthand  : 6.  Type-writing  ; 7.  French  ; 
8.  German;  9.  Italian;  10.  Spanish;  n. 
Portuguese;  12.  Russian;  13.  Danish;  14. 
Chinese ; 15.  Japanese ; 16.  Political  Eco- 
nomy; 17.  Theory  of  Music;  18.  Practice  of 
Music. 

The  Society’s  Bronze  Medals  are  offered  in 
every  subject,  and  in  certain  of  the  subjects 
Prizes  are  offered  in  addition. 

These  examinations  will  be  held  on  April  4, 
5,  6,  and  7,  with  the  exception  of  that  in  the 
Practice  of  Music,  which  will  be  held  during 
the  week  commencing  on  the  31st  of  May. 

In  addition  to  the  syllabus  of  examinations, 
the  Programme  contains  an  appendix  giving 
the  questions  set  in  1891,  and  the  reports  of 
the  examiners  on  the  papers  worked. 

The  Programme  is  now  ready.  Copies  can  be 
obtained  gratis  on  application  to  the  Secretary. 


SPECIAL  EXAMINATION,  SEP- 
TEMBER, 1891. 

The  following  is  the  result  of  the  Examina- 
tion, held  by  request  of  the  School  Board  for 
London,  of  applicants  for  teacherships  in  its 
Evening  Classes  : — - 


Subjects. 

No.  Ex- 
amined.] 

First 

Class. 

Second 

Class. 

Third 

Class. 

Not 

Passed. 

Book-keeping 

321 

8 

108 

148 

57 

Shorthand 

40 

- 

1 

15 

24 

French 

62  ] 

4 

8 

33 

17 

Totals 

423  1 

12  1 

117 

396 

98 

UNION  OF  INSTITUTIONS. 

The  following  institutions  have  been  received 
into  Union  since  the  last  announcement : — 
North  Eastern  Railway  Literary  Institution,  Gates  - 
head. 

Engineering  School  and  Government  School  of 
Science  and  Art,  Rochdale. 


Chicago  Exhibition,  1893. 

* 

Under  date  of  the  27th  August,  1891,  Her 
Majesty  was  pleased  to  issue  a Commission  to 
the  Council  of  the  Society  of  Arts,  authorising 
them  to  act  as  Commissioners  for  the  Uiversal 
Exhibition,  which,  pursuant  to  an  Act  of  Con- 
gress, and  in  accordance  with  a Proclamation 
made  by  the  President  of  the  United  States  of 
America,  will  be  held  at  Chicago  from  May 
istto  October  30th,  1893. 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  artists,  manu- 
facturers, and  others  desirous  of  taking  part 
in  the  Exhibition,  to  afford  them  all  necessary 
information,  and  to  offer  them  all  available 
facilities  which  they  may  desire  for  this  pur- 
pose. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

As  the  funds  granted  by  H.M.  Government 
will  not  suffice  to  defray  all  the  expenses  of 
the  Section,  it  is  necessary  that  they  should  be 
supplemented  by  payments  from  the  exhibitors. 
A charge  will  therefore  be  made  to  each 
exhibitor,  based  on  the  amount  of  space 
occupied,  and  calculated  on  the  following 
scale : — 

Per  sq.  ft. 
s.  d. 

For  spaces  not  exceeding  100  sq.  ft.  . . 5 o 

For  spaces  exceeding  100  sq.  ft.  and 


not  exceeding  200  sq.  ft 4 6 

For  spaces  exceeding  200  sq.  ft.  and 

not  exceeding  300  sq.  ft 4 o 

For  spaces  exceeding  300  sq.  ft.  and 

not  exceeding  500  sq.  ft 3 6 

For  spaces  exceeding  500  sq.  ft.  and 

not  exceeding  750  sq.  ft 3 0 

For  spaces  exceeding  750  sq.  ft.  and 

upwards  2 6 

The  minimum  charge  will  be  £$. 
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It  is  not  expected  that  the  total  receipts  from 
all  sources  will  more  than  suffice  to  defray  the 
cost  of  an  adequate  representation  of  British 
industry;  butshouldthere  be  a sufficient  surplus 
after  the  payment  of  all  the  costs  of  the  Section, 
the  Royal  Commission  will  refund  the  balance 
■pro  rata  with  the  amounts  contributed  by  the 
several  exhibitors.  The  amount  produced  by 
the  payments  of  exhibitors  will  therefore  be 
treated  as  a guarantee  fund,  to  be  expended  if 
necessary,  but  if  not,  to  be  refunded  to  the  con- 
tributors. 

The  Exhibition  is  situated  in  Jackson-park, 
within  the  southern  limits  of  the  city  of  Chicago. 
The  principal  buildings  are  devoted  to  the 
following  main  divisions  : — (1)  Fine  Arts  ; (2) 
Manufactures  and  Liberal  Arts  ; (3)  Agricul- 
ture ; (4)  Machinery ; (5)  Electricity ; (6) 

Mines  ; (7)  Transportation  ; (8)  Horticulture. 
In  all  these,  space  has  been  allotted  to  Great 
Britain,  though  it  is  expected  that  the  principal 
British  Court  will  be  that  in  the  Building 
of  Manufactures  and  Liberal  Arts,  since  the 
privilege  has  been  conceded  to  this  country  of 
massing  all  or  most  of  its  exhibits  together, 
should  such  a course  prove  desirable. 

Exhibitors’  goods  will  be  transmitted  direct 
in  bond  to  Chicago,  where  the  usual  Customs 
examination  will  be  made.  Goods  for  exhibition 
only  will  not  be  liable  to  duty,  but  on  goods 
sold  the  usual  rates  will  have  to  be  paid.  Goods 
can  be  sold  in  bond,  at  prices  independent  of 
the  tariff,  the  duties  being  payable  by  the 
purchaser. 

The  American  railroad  companies  propose 
to  carry  goods  back  from  the  Exhibition  free, 
charging  the  usual  rates  for  the  outgoing 
journey.  These  rates,  it  may  be  noted,  are  low 
in  comparison  with  those  usual  in  European 
countries.  It  is  hoped  that  special  terms  for 
Exhibition  goods  traffic  may  be  obtained  from 
the  Atlantic  steamship  companies.  Full  in- 
formation as  to  routes,  traffic,  rates,  &c.,  will 
be  provided  in  due  course. 

A general  Official  Catalogue  will  be  pub- 
lished in  English,  French,  German,  and 
Spanish.  A special  catalogue  will  also  be 
published  for  the  British  Section. 

Exhibitions  of  live  stock  will  be  held,  and 
prizes  will  be  offered  in  connection  with  them. 
A special  circular  has  been  issued,  giving  in- 
formation about  these. 

A limited  quantity  of  steam  and  water  power 
will  be  supplied  gratuitously.  Further  sup- 
plies will  be  provided  at  a fixed  rate.  Counter- 
shafts, pulleys,  belts,  &c.,  must  be  provided 
by  the  exhibitor.  Application  for  motive  power 


must  be  made  on  special  forms,  which  will  be 
supplied  on  demand. 

The  general  reception  of  articles  at  the 
Exhibition  buildings  will  commence  on  Novem- 
ber 1,  1892,  and  no  articles  will  be  admitted 
after  April  10,  1893.  Foundations  for  heavy 
machinery  may  be  put  in,  and  special  con- 
structive work  commenced,  as  soon  as  the 
state  of  the  ground  and  the  buildings  permits. 

Special  regulations  will  be  hereafter  issued 
for  the  organisation  of  the  International 
Juries. 

The  Royal  Commission  are  informed  that 
the  contract  labour  laws  of  the  United  States 
will  not  prevent  exhibitors  from  importing 
foreign  labour,  or  from  entering  into  binding 
contractswith  their  employes.  Furtherinforma- 
tion  on  this  head  will  be  supplied  on  applica- 
tion. 

Every  person  who  becomes  an  exhibitor  in 
the  British  Section  thereby  agrees  to  be 
governed  by  the  rules  and  regulations  laid 
down  by  the  Exhibition  Executive,  or  by  the 
Royal  Commission  through  its  executive 
officer. 


The  last  two  articles  on  the  Chicago  World’s 
Fair  in  The  Times  are  devoted  to  an  account 
of  the  buildings  now  in  course  of  erection  in 
Jackson-park,  and  to  a description  of  the 
various  routes  in  Chicago.  The  following 
notes  are  taken  from  these  articles  : — 

The  general  state  of  preparation  is  at  this  time  in 
a condition  of  unusual  forwardness.  Although  the 
opening  day  is  nineteen  months  off,  yet  it  is  surpris- 
ing to  see  the  way  in  which  the  work  has  been  organ- 
ised and  is  progressing.  Chicago  is  accustomed  to 
speed  in  the  construction  of  big  buildings,  and  her 
best  building  contractors  are  working  in  Jackson- 
park,  and  expect  to  have  almost  everything  ready 
before  the  winter  of  1892-3  sets  in— five  or  six 
months  before  the  opening.  All  the  appliances  are 
being  made  ready  there  for  solid  work  at  construction 
during  the  entire  24  hours  of  the  day  by  the  use  of 
electric  lights  whenever  necessary,  and  by  having 
three  sets  of  men,  working  eight  hours  each.  The 
Americans  are  used  to  this  sort  of  thing.  They 
grow  buildings  almost  like  mushrooms,  and  Chicago 
stands  at  the  head  of  the  list  for  “ pushing  things  ” 
when  required.  Her  best  business  men  are  in  this 
enterprise,  and  give  it  the  advantage  of  all  their 
nervous  energy.  The  headquarters  of  the  Fair, 
in  the  “ Rand-M’Nally  Building,”  which  is  just 
round  the  corner  from  the  Board  of  Trade  and  in  the 
heart  of  the  busiest  activity  of  Chicago,  is  a hive  of 
industry  working  at  high  pressure  all  the  time. 
Committees  are  in  almost  perpetual  session,  officials 
on  long  hours  of  duty,  and  here  is  conducted  the 
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wide  reaching  executive  business  of  the  Fair.  The 
energetic  Director-General  tells  me  everything  will 
be  ready  in  ample  time,  and,  to  show  how  forward 
matters  are,  he  expects  to  send  to  the  foreign 
commissions  the  plans  of  ground  space  of  all  the 
buildings  in  November,  1891,  although  the  time  fixed 
for  that  purpose  is  January,  1892. 

A visit  to  the  grounds  in  Jackson-park  showed 
that  the  work  of  construction  is  rapidly  proceeding. 
Entering  the  enclosure,  which  is  surrounded  by  a 
high  fence,  the  first  thing  that  strikes  the  visitor  is 
that  the  site  presents  the  appearance  of  a vast  rail- 
way freight  yard,  filled  with  tracks,  on  which  there 
are  many  cars  laden  with  timber,  enormous  iron 
beams,  and  other  materials,  whilst  enough  timber  is 
piled  about  to  build  a large  town.  Chicago  has  the 
advantage  of  close  proximity  to  the  great  “North 
Woods  ” of  Michigan  and  Wisconsin,  and  there  is  no 
difficulty  in  fetching  both  by  railway  and  vessel  a 
wealth  of  cheap  timber  of  the  finest  quality.  Out  of 
this  wilderness  of  valuable  materials  on  all  sides  is 
rising  the  framework  of  enormous  buildings.  A few 
patches  of  young  trees  are  scattered  about  the  sur- 
face, preserved  in  the  landscape  gardening.  The 
basins  and  lagoons  are  filled  with  the  bright  green 
waters  of  Lake  Michigan,  glistening  in  the  sunlight. 
Two  or  three  dredges  are  still  working  at  fashioning 
parts  of  their  borders,  but  the  main  dredging  is 
finished.  The  foundations  of  the  buildings  are  upon 
heavy  sand,  with  a stiff  clay  subsoil,  furnishing  a solid 
basis  for  the  heaviest  weights,  and  building  materials 
are  so  cheap  and  plentiful  that  I was  not  surprised  to 
find  most  substantial  construction.  There  were  alto- 
gether about  900  men  working,  who  are  generally 
housed  at  or  near  the  grounds.  This  force  will  be 
increased  to  2,000  men  this  month,  and  afterwards  to 
5,000  as  the  contractors  get  fully  at  work.  The  park 
is  in  charge  of  D.  H.  Burnham,  Chief  of  Construc- 
tion, a man  of  strong  executive  force,  and  said  to  be 
the  best  architect  of  large  buildings  in  Chicago.  The 
landscape  gardening  is  directed  by  the  veteran 
Frederick  Law  Olmsted,  who  is  here,  and  who  is 
the  noted  landscape  gardener  of  Central-park,  New 
York,  and  of  the  extensive  system  of  Chicago 
parks. 

Among  the  novel  things  contemplated  is  a “ corn 
restaurant,”  designed  to  demonstrate  to  the  world 
the  palatableness  and  nutritious  properties  of  Indian 
corn,  the  chief  American  cereal,  as  food  for  mankind. 
It  will  be  cooked  and  served  in  every  way  known  in 
this  country,  making  most  toothsome  dishes,  and 
Chicago  hopes  thus  to  extend  the  market  for  Indian 
corn  and  its  products  abroad.  Just  now  the  Ameri- 
can com  crop  goes  abroad  largely  in  the  form  of  that 
natural  package  provided  for  its  transmission,  the 
American  hog. 

From  New  York  there  is  a choice  of  several  routes 
westward  to  Chicago.  The  traveller  may  take  the 
Pennsylvania  railroad,  which  is  rather  the  shortest 
line  and  traverses  the  most  populous  region  and  the 
most  diversified  scenery ; or  he  may  go  by  the  New 


York  Central  railroad  up  the  beautiful  Hudson  River 
and  westward  over  New  York  State,  halting  at 
Niagara  Falls  before  crossing  the  prairies  beyond  by 
one  of  the  various  Vanderbilt  routes  from  Buffalo 
and  Niagara  to  Chicago.  Or  the  journey  may  be 
made  by  the  picturesque  line  of  the  Erie  Railway 
along  the  Delaware  and  Susquehanna  and  Chemung 
rivers  and  across  the  Genesee  Valley  to  Niagara  and 
the  West ; or  by  the  Lehigh  Valley  line  through 
the  magnificent  Lehigh  and  Wyoming  valleys  of 
Pennsylvania,  and  thence  up  the  Susquehanna  to 
Elmira,  where  the  journey  is  continued  on  the  Erie 
Railway.  If  a southern  detour  is  preferred,  the 
route  by  the  Reading  and  Baltimore  and  Ohio  rail- 
roads is  available.  There  is  also  the  Lackawanna 
line,  and  others.  The  visitor  may  perhaps  land  in 
Boston,  and  go  west  by  the  Hoosac  Tunnel  route* 
or  by  the  Boston  and  Albany  railroad  through 
Massachusetts,  joining  the  Vanderbilt  roads  at  Troy 
or  Albany.  He  may  take  the  Grand  Trunk  system 
from  Portland,  in  Maine,  or  on  the  St.  Lawrence ; 
and  can  also  take  the  Canadian  Pacific  route  to 
Chicago  from  Quebec  or  Montreal. 

It  will  be  seen  there  is  no  lack  of  railway  routes 
with  swift  trains  between  the  seaboard  and  Chicago, 
these  being  the  “ trunk  lines,”  of  which  so  much  is 
heard.  But  while  they  are  numerous,  yet  in  the 
completeness  of  equipment  and  service,  and  the 
stability  of  roadway  between  New  York  and  Chicago, 
the  best  routes  are  conceded  to  be  the  Pennsylvania 
or  the  New  York  Central,  and  they  carry  the  greater 
part  of  the  traffic. 


Proceedings  of  the  Society. 


CANTOR  LECTURES. 

THE  DECORATIVE  TREATMENT  OF 
NATURAL  FOLIAGE. 

By  Hugh  Stannus. 

(Lecturer  on  Applied  Art  at  University  College.) 

[the  right  of  reproducing  these  lectures  is  reserved. 

Lectitre  III. — Educated  Nature. — Delivered 
20 th  April,  1891. 

§ 20.— Selection. 

The  whole  of  the  Vegetable  Kingdom  is  at 
Man’s  use  for  decorative  purposes  ; and  some 
have  supposed  that  the  fact— of  being  a Flower 
— is  sufficient  reason  for  using  every  one.  It 
should  be  observed,  however,  that,  though  the 
whole  of  the  Vegetable  Kingdom  is  at  Man’s 
service  for  Food  ; yet  he  selects  one  part  and 
rejects  the  remainder.  So  also  he  has  the 
right  to  select  and  reject  for  Decorative 
purposes. 
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For  the  ordinary  Decorative  Work,  the 
Selection  will  be  limited,  by  cesthetic  con- 
siderations. All  things  in  the  Creation  are 
beautiful  when  the  mind  understands  suffi- 
ciently about  them  to  be  able  to  judge  of  their 
Fitness : that  is,  however,  a mental  quality 
which  is  assessed  after  consideration.  In 
Decoration  everything  is  judged  by  the  eye  of 
sense  ; and  hence  is  felt  to  be  right  or  wrong 
at  the  first  impression.  Therefore  such 
Plants  as  are  beautiful  to  the  eye’s  first 
impression  should  be  chosen. 

Plants  of  Ordinary  Growth  should  be 
chosen  : some  Orchids,  and  other  flowers, 
which  appear  to  be  freaks  of  nature,  are 
interesting  in  scientific  Botany  ; but  are  not 
useful  in  artistic  Pattern-work.  If  the  interest 
of  the  observer  be  attracted  by  the  repre- 
sentation of  a rare  or  abnormal  flower  in  the 
pattern  ; and  he  proceeds  to  examine  it 
closely,  with  the  attention  of  a Botanist ; and 
finds  the  representation  so  inadequate,  as  it 
must  necessarily  be  as  a consequence  of  the 
technical  exigencies  of  Pattern-work — he  is 
disappointed  and  tantalised.  It  is  therefore 
better  to  avoid  odd  or  rare  plants,  and  to  select 
those  which  are  familiar  and  numerous. 

Simple  Plants  should  be  chosen  : those 
which  are  too  intricate  and  minute,  either  in 
Flower  or  Phyllotaxis  should  be  avoided.  In 
judging  of  this,  we  must  take  our  material 
into  consideration  : flowers  with  much  detail 
in  stamen  and  pistil  might  be  possible  in 
Embroidery,  but  are  impracticable  in  Mosaic ; 
and  leaves  that  are  much  divided  are  easy  in 
Printed-work,  but  would  be  difficult  to  couch 
in  Embroidery,  and  troublesome  to  fit  in 
Inlaid-work. 

Single  Flowers  \i.e.  those  with  one 
row  of  Petals)  will  be  found  most  easy  of  treat- 
ment ; and  Double  and  Compound  flowers 
should  be  avoided  by  the  student.  The 
Orientals  have  made  most  beautiful  decora- 
tion with  double  flowers  ; but  it  should  be  re- 
membered that  they  are  not  beginners  : they 
have  been  Pattern-makers  with  flowers  for 
centuries. 

“ Greenhouse  - Plants  ” as  a general 
rule,  should  be  avoided;  and  also  “Gar- 
deners’ flowers  ” without  exception.  The 
Gardener  aims  to  produce  something  new : 
the  Artist  seeks  to  do  his  best  with  the  old. 
The  Gardener  aims  to  produce  double  flowers  : 
for  the  Artist  the  simple  beauty  of  Nature 
suffices.  The  Gardener  is  delighted  with  the 
abnormal  growth,  which  shall  figure,  with  his 
name,  in  a Botanical  magazine  ; the  Artist  is 


baulked  by  these  exceptional  specimens  ; he 
seeks — not  the  portrait  of  one  extraordinary 
individual  flower,  but — the  general  effect  of  a 
well-balanced  pattern  made-up  of  many. 

Malformations  should  be  avoided  . 
such  things  are  interesting  scientifically  as 
specimens  in  a Botanical  Museum,  but  are 
useless  and  troublesome  artistically  in  Deco- 
ration. People  may  pay  a penny  each  to  see 
six-legged  lambs,  but  such  objects  are  not 
introduced  into  Landscapes ; and,  for  an 
analogous  reason,  freaks  of  nature  should  not 
be  used  in  decoration. 


Fig.  20. 


Plants  of  Strong  Individual  Charac- 
ter should  be  -avoided,  as  being  not 
amenable  in  Repetition.  The  Lily,  which 
appears  most  beautiful  when,  in  solitary 
majesty,  it  graces  the  table  in  the  Lady’s 
Sanctum,  is  not  always  the  most  useful  for 
Pattern-work. 

The  so-called  “ Ornamental  Flowers  ” 
should  be  avoided.  About  30  years  ago, 
when  Decorative-Art  was  at  a low  ebb  in 
England,  several  flowers  were  chosen  and 
worked-up,  by  some  Sculptors,  into  designs 
which  were  published.  The  flowers  thus 
used  were  those  whose  chief  characteristic 
was  form  rather  than  colour , e.g.  the  Con- 
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volvulus,  Fuchsia,  Ivy,  Petunia,  Geranium,  &c. 
In  fig.  20  (p.  906),  which  shews  one  of  the  best 
of  them,  the  shadow-lines  on  the  right-hand 
side  of  the  stems,  and  the  shading  generally, 
prove  that  it  is  a relief  rather  than  a colour 
treatment.  The  great  objection  is  that  the 
shapes  are  too  pronounced  to  coalesce  into 
the  general  texture  of  a pattern. 

Hackneyed  Flowers  should  be  avoided : 
there  have  been  “ runs  ” on  the  Sunflower, 
Vine,  Ivy,  Lily,  Hawthorn,  Convolvulus,  &c. ; 
and  these  might  have  a rest  while  the  Student 
exercises  his  skill  on  others  of  the  countless 
varieties  around. 


Fig.  21. 

Symbolic  Plants  which  have  been  ap- 
propriated in  connection  with  Religion  should 
be  avoided,  unless  required  by  the  programme 
of  the  subject.  A design  for  an  Antimacas- 
sar, based  on  the  Passion-flower,  was  once 
brought  to  the  writer.  The  plant  is  beautiful, 
and  suitable  for  decorative  use  in  several 
materials  ; but  the  religious  feelings  of  some 
would  be  hurt  by  that,  and  they  should  be 
respected.  Those  plants  which  have  been 
assumed  as  Faction-badges  are  also  subject 
to  the  same  objection. 

Ramifying  Plants  are  most  easy  to 
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use  in  connected  Pattern-work  (the  division 
into  branches  lending  itself  to  the  diffusion  of 
the  pattern-figure  over  the  ground) ; and  Bul- 
bous plants  are  generally  useful  in  Powderings 
{only). 

Supple  Plants  whose  stems  bend-about, 
are  more  easily  treated  than  those  with  rigid 
stems  and  branches,  that  do  not  lend  them- 
selves to  the  decoration  of  any  given  shape. 
The  various  Decoratable-surfaces  differ  in 
shape ; and  the  various  plants  differ  in  growth. 
The  Student  should  therefore  select  such  plants 


Fig.  22. 

for  use  as  have  sympathy  with  the  given 
shapes.  In  Panels  of  ordinary  shapes,  any 
plant  may  be  used ; but  in  panels  of  extreme 
shapes,  the  choice  is  limited  by  the  charac- 
teristic manner  of  growth  of  the  different 
plants.  Thus  with  a tall  panel  (say  three  feet 
high  by  six  inches  wide),  the  Flag  lily  and 
high  Grasses  would  sympathise ; while  in  a 
low  panel  (say  six  inches  high,  by  three  feet 
long),  the  Water-lily  and  short  Grasses  would 
be  more  suitable. 

A Sufficiency  of  Leaves,  to  overlap  the 
stems  at  intervals— in  order  that  they  may 
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not  be  so  conspicuous  as  in  fig.  21  (p.  907) — is 
necessary.  The  Leaves  are  also  useful  in 
making  masses  in  the  composition. 

Leaves  which  are  Broad  in  compari- 
son with  the  Stems  are  good  : when  they  are 
narrow,  as  is  shewn  in  fig.  22  (p.  907) — there 
is  a want  of  clearness ; and  the  pattern  may 
have  a “ liney  ” effect.  It  will  be  remembered 
that  line  and  shadow  are  characteristic  of 
Artificial  foliage ; while  in  Natural  foliage 
mass  and  colour  are  necessary. 

Dissimilarity  between  the  Leaves 
and  Petals  in  mass-shape,  edge-treatment, 
colour,  or  texture,  is  helpful : when  the  flowers 
and  leaves  are  the  same  Shape  or  Colour — -- 
there  is  a want  of  Variety  and  of  Clearness. 

§ 21. — Preliminary  Studies. 

The  Preliminary  Studies  of  the  selected 
plant  should  be  made  from  various  points-of- 
view,  carefully  copying  the  method-of-growth 
and  colour,  &c.,  not  only  of  the  flowers  and 
leaves,  but  of  the  branching ; and  they  should 
be  continued  until  the  Student  can  draw  the 
plant  in  all  its  detail  from  memory. 

The  normal  appearance  of  the  plant  should 
be  given  as  it  is  seen  growing  in  the  ground 
under  ordinary  circumstances,  i.e.  in  per- 
spective and  not  in  the  severe  plan,  elevation, 
and  section,  used  in  the  Working-drawings  of 
an  Engineer. 

The  Botanical  details  should  also  be  care- 
fully noted,  as  viewed  closely  and  on  a level 
with  it : these  are,  however,  scientific  state- 
ments of  fact,  to  be  used  in  explaining  the 
appearances,  but  not  in  supplanting  them. 

After  the  careful  studies  of  detail,  some 
Brush-studies  should  be  made.  These  are  not 
to  be  drawn  in  pencil,  but  quickly  blotted-in 
with  the  brush,  at  once.  The  Student  need 
not,  in  these  studies,  attempt  to  match  the 
colours  of  the  plant : he  may  make  them  in 
monochrome,  using  any  waste  colour  which 
may  happen  to  be  on  his  palate.  Persevering 
practice  gives  power  of  seizing  the  character- 
istic masses  of  the  plant ; and  further  tends  to 
induce  somewhat  of  that  marvellous  dexterity 
in  Brush-work,  which  makes  our  Japanese 
brethren  such  consummate  Craftsmen. 

The  Scale  of  the  representation  should  be 
the  same  as  in  Nature.  This  is  only  a 
particular  case  of  the  general  rule  that  all 
pattern-work  should  be  of  the  saine  size  as 
Nature.  The  observance  of  this  rule  will 
prevent  the  selection  of  unsuitable  plants  ; and 
also  the  unsuitable  treatment  of  suitable  ones. 
It  is  well  that  the  Spectator  should  be  able  to 


recognise  the  kind  of  plant  which  has  been 
used  ; and  preserving  the  Size  conduces  to  this. 

This  rule  may  be  made  elastic  to  the  extent 
of  representing  plants  one  - fifth  larger  or 
smaller  than  Nature  (there  is  no  virtue  in 
one-fifth  ; but  the  line  must  be  drawn  some- 
where). Also  there  may  be  exceptions : e.g. 
in  decorating  objects  in  the  Precious  metals 
(which  by  reason  of  their  preciousness  will  be. 
always  of  small  size),  and  objects  of  Porcelain, 
&c.  (which  by  reason  of  its  perfection  of  sur- 
face will  allow  of  minuteness).  When  the 
representation  is  smaller,  it  should  be  dis- 
tinctly smaller,  say  one-third  or  one-fourth 
the  size  of  Nature. 

And  the  further  Rule  about  reduction  in 
Scale  should  be  borne  in  mind : — that  the 
decoration  must  be  either  all  reduced  to  the 
same  scale  {i.e.  if  the  flowers  be  J full-size, 
then  everything  else  must  be  J full-size) ; or 
the  decorative  features  which  are  of  different 
scales  must  be  applied  in  different  parts  of 
the  scheme  {eg.  say  the  smaller  scale  in  the 
borders  and  other  unimportant  parts,  and  the 
larger  scale  in  the  panels,  centres,  and  other 
important  places),  and  there  must  be  strongly- 
marked  dividing-lines  between  them. 

§ 22.— The  Aims  in  Design. 

The  aims  in  Design  with  natural  foliage 
should  be  : — 

(i)  Clearness  in  the  Composition  (see  § 23). 

(ii)  Naturalness  in  the  Treatment  (see  § 24). 

(iii)  Acknowledgment  of  the  prescribed 

Shape  (see  § 29). 

(iv)  Distribution  over  the  given  Surface 

(see  § 30). 

The  Rules  which  conduce  to  these  are 
correspondingly  divided.  They  are  given 
suggestively  to  Students  : the  observance  of 
them  cannot  be  guaranteed  to  produce  good 
designs  ; but  it  will  probably  prevent  any  very 
bad  ones. 

§ 23.— Clearness  of  Composition. 

The  representation  of  objects,  by  means  of 
Drawing,  is  assisted  by  the  following  adjuncts  : 

- — {a)  Light  and  shadow,  (<5)  Local  colour  of 
each  portion,  and  ( c ) Aerial  perspective  ( z.e . 
the  reduction  in  intensity  of  the  colour  accord- 
ing to  the  distance).  When  any  one  of  these 
three  is  absent : then  the  onus  of  clearness  is 
cast  with  additional  weight  on  those  that  re- 
main ; and  when  all  three  are  absent : then 
the  Artist  must  give  the  whole  of  his  con- 
sideration to  the  Drawing,  in  order  that  the 
absence  of  th z pictorial  may  be  compensated 
by  the  decorative  clearness. 
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In  Applied  art  some  one  or  more  of  these 
adjuncts  is  generally  not  available;  and  the 
Artist  endeavours  to  produce  his  work— with 
such  slight  alterations  in  the  positions  and 
attitudes  of  branches,  &c.,  as  shall  conduce  to 
decorative  clearness  without  doing  violence  to 
the  natural  growth. 

As  a General  Direction  : the  student 
should  not  attempt  to  represent  subtle  fore- 
shortening with  incomplete  technical  Appli- 
ances : he  can  always  move  the  flower  or  leaf 
a little,  in  order  that  the  shape  may  be  simple 
and  “ read  ” clearly. 

Examples  of  the  Faults,  causing  want  of 
Clearness,  which  are  most  frequently  com- 
mitted, are  shewn  in  fig.  23  (p.  910) ; and  the 
accompanying  diagram,  fig.  24  (p.  91  1),  shews 
a correction  of  each,  for  comparison.  The 
numbers  of  the  following  paragraphs  corres- 
pond to  those  on  the  former  diagram. 

1.  The  Overlapping  of  Flowers 
by  leaves  or  stems  should  be  avoided.  In 
looking  at  a plant  the  Spectator’s  glance  is 
attracted  firstly  by  the  Flovers,  secondly  by 
the  Leaves,  and  lastly  by  the  Stems.  If  any 
flower  be  behind  a leaf : he  pushes-aside  the 
leaf,  or  changes  his  position ; and  the  De- 
corative treatment  should  do  this  for  him.  A 
Leaf  may  be  permitted  to  overlap  the  lower 
part  of  a Flower ; but  a Stem  should  never  do 
this.  Fruit,  when  large,  may  be  overlapped 
by  leaves,  because  there  is  no  small  detail  to 
be  spoiled  ; and  the  overlapping  takes-away 
their  conspicuousness  (see  figs.  31  and  37,  4th 
lecture). 

2.  The  Covering-up  of  the  Ground 
by  Leaves  should  be  carefully  avoided. 
When,  with  a thickly-leaved  plant,  it  is 
not  possible  to  shew  ground  all  round  each 
flower  or  leaf : then  small  portions  of  it 
should  be  left  to  shew-through  between  the 
leaves  (compare  fig.  29  with  fig.  28,4th  lecture). 
It  is  not  the  Ground  which  is  of  importance  ; 
but  that  sufficient  of  the  shafe  of  the  hinder 
leaves  maybe  seen,  so  that  they  may  be  under- 
stood. 

3.  Double  Complication  should  be  always 
avoided.  When  all  Leaves  are  flat,  without 
twist  or  bend ; and  no  leaf  overlaps  another 
— then  the  design  is  simple.  The  twisting 
or  bending-over  of  a leaf  is  a complication  ; 
the  overlapping  of  two  leaves  is  also  a com- 
plication ; and  both  of  these  should  not  occur 
in  the  same  place.  The  second  leaf  should 
cross  behind  a simple  part  of  the  front  leaf,  or 
should  be  moved-away  to  be  clear,  as  shewn 
in  the  two  instances. 


4.  The  Ends  of  Leaves  should  not  be 
covered,  if  possible.  The  bad  effect,  of  the 
several  instances  of  this,  will  be  apparent. 

5.  Coincidence  of  Edges,  of  Leaves 
or  other  portions,  should  be  always  avoided. 
When  the  leaf  appears  to  lie  along  the  side  of 
another  leaf  or  stem — then  it  should  be  pushed- 
away;  as  otherwise  the  equal  width  of  the 
Ground-interstice  would  suggest  a stem  or 
vein  ; and  Ambiguity  would  result. 

6.  Coincidence  of  Centre-veins  be- 
tween two  petals,  leaves,  &c.,  should  be 
always  avoided  ; for  the  same  reason  as  the 
former— that  it  attracts  the  attention  and 
causes  Ambiguity. 

7.  Overlapping  Half-a-Stem  should  be 
always  avoided.  The  overlapping  feature  should 
either  be  taken  completely  and  frankly  across 
the  stem,  or  be  pushed-away  clear  of  it. 

8.  Touching  of  Leaves,  &c.,  should  be 
avoided,  when  possible  ; and  the  parts  should 
either  frankly  overlap,  or  be  pushed-away. 

9.  Ambiguity  of  Stem  is  unpleasing. 
This  may  generally  be  avoided  by  pushing- 
aside  the  leaf,  &c. 

10.  Covering  the  Nodes  should  be 
avoided,  when  possible.  In  many  plants — the 
stem,  after  throwing  a branch  in  one  direction, 
turns  a little  in  the  opposite  direction,  for  the 
purpose  of  preserving  its  equilibrium ; and 
this  is  more  pleasing  in  a design  when  the 
cause  is  apparent. 

11.  Prominence  of  Stem  should  be 
avoided,  unless  that  is  a strong  characteristic 
of  the  selected  plant.  They  should  be  so 
arranged  as  to  be  visible  on  examination,  but 
not  at  the  first  glance,  which  should  be 
attracted  rather  by  the  Flowers  or  Fruit.  The 
student  should  endeavour  to  carry  leaves 
(often)  to  overlap  across  the  stem,  and  flowers 
also  (when  possible),  for  the  purpose  of  in- 
terrupting the  lines  it  makes.  If  this  be  not 
done — then  the  lines  would  be  too  strong,  and 
spoil  the  design. 

§ 24.— Naturalness  of  Treatment. 

Naturalness  of  Composition,  which  is  the 
second  aim,  may  be  considered  as  antithetical 
to  Artificiality,  the  quality  which  results  from 
“ Art  and  Man’s  device  ”. 

The  contrast  between  these  two  qualities 
may  be  well  observed  on  a pebbly  beach. 
There,  the  pebbles  are  left  by  the  receding 
tide  distributed  in  confusion ; but,  after 
children  have  been  at  play,  a great  difference 
is  observable.  They  have  made  “houses”; 
and  the  beach  is  no  longer  in  confusion;  but 


gio 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


[October  36,  1891. 


Fro.  23. 


October  30, 1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS . 


911 


Fig.  2/j. 


912 


JOLRNAL  OF  THE  SO C IETF  OF  ARTS. 


[i October  30,  1891. 


shews  arrangement,  according  to  some  law. 
The  pebbles  are  in  lines,  at  equal  distances  ; 
the  lines  are  straight,  circular,  or  otherwise 
geometrical ; the  lines  are  parallel  to  each 
other,  or  at  right-angles  to  each  other ; and 
everything  is  symmetrically  disposed. 

As  distributed  by  the  tide — the  pebbles  do 
not  disturb  the  infinite  breadth  of  Nature  : 
they  form  a part  of  the  Hass  which  is  enriched 
in  mottled  texture  by  their  presence.  When 
arranged  by  the  children — the  pebbles  seem  to 
assert  an  Individuality  apart  from  their 
fellows  : they  form  lines  which  attract  the  eye 
and  destroy  the  restful  texture.  This  latter 
state  is  always  a sign  of  the  work  of  Man  ; and 
is  right  in  its  place  where  man  congregates  in 
towns.  But  when  he  seeks  delight  in  Nature, 
and  would  bring  some  remembrance  of  it  into 
his  dwelling — he  will  avoid  these  disturbing 
qualities.  Hence  the  necessity  of  the  avoid- 
ance of  Artificiality. 

It  is,  of  course,  impossible  to  avoid  artifice 
in  the  making  of  patterns  ; but  the  Pattern  - 
artist  may  avoid  the  abearance  of  it.  In  this 
effort,  he  will  ever  find  that  the  greatest  Art  is 
in  concealing  Art ; and  he  should  always  strive 
towards  that  end — that  though  his  work  be 
full  of  thought : there  shall  be  no  trace  of  it, 
but  all  shall  appear  as  if  it  had  “ grown  so  ”. 

Examples  of  the  Faults,  showing  Artifi- 
ciality, which  are  most  frequently  committed, 
are  shewn  in  fig.  23  ; and  the  accompanying 
diagram,  fig.  24,  shews  a correction  of  each, 
for  comparison.  The  numbers  of  the  para- 
graphs correspond,  as  before. 

1 2.  Alignment  of  Flowers  should  be 
avoided.  In  Diapers,  a certain  amount  of  align- 
ment is  unavoidable  ; but  this  may  be  counter- 
acted (see  § 34).  In  fig.  23,  the  three  flowers  in 
a line  are  unpleasing.  (See  also  fault  25  seq.) 

13.  Equidistance  should  be  avoided, 
especially  between  flowers. 

14.  Axiality  of  Flowers,  on  stems  other 
than  their  proper  ones,  should  be  always 
avoided.  This  often  occurs  in  artificial  diapers 
among  the  Persians  and  Chinese,  but  never  in 
natural  foliage. 

15.  Similarity  in  Size  should  be  avoided, 
when  possible.  The  flower  15  and  that  near 
12  are  too  nearly  alike  in  size.  It  would  be 
well  to  introduce  another  flower,  either  larger 
or  smaller,  near  one  of  them. 

16.  Similarity  or  Parallelim  in 
Attitude  of  flowers  and  leaves  should  also 
be  avoided,  when  possible.  This  may  gener- 
ally be  corrected  by  pushing  one  of  the 
features  a little  to  one  side. 


17.  Right-Angled  Crossing  of  Leaves  or 
Stems  should  always  be  avoided. 

18.  Equidistant  Crossings  of  leaves 
should  always  be  avoided  : when  the  lengths 
from  the  intersection  to  the  tips  of  leaf  are 
equal,  then  one  leaf  should  be  pushed-away  to 
alter  this. 

19.  Double-Intersections  (i. e.  the  inter- 
section of  three  lines  in  the  same  point)  should 
always  be  avoided,  whether  it  be  the  inter- 
section of  the  centre-veins  (as  in  fig.  23)  or  of 
the  edges. 

20.  The  Commencement  or  Tip  of  a leaf 
should  not  coincide  with  an  under-lying  or 
over-lapping  stem  or  other  feature.  The 
example  of  each  of  these  faults  will  show  the 
artificial  effect  of  this. 

21.  Opposition  of  Axes  or  centre-veins, 
in  leaves  and  flowers,  &c.,  should  be  always 
avoided.  The  bad  effect  of  this  in  natural 
foliage  is  so  obvious  that  it  is  rarely  perpe- 
trated. 

22.  Centrality  of  Position  in  flower  or 
leaf  should  be  always  avoided.  The  two  in- 
stances, in  which  the  leaf  is  central  between 
other  features,  will  demonstrate  this. 

23.  Accidental  Radiation  should  be 
always  avoided.  This  results  from  the  meet- 
ing-together of  the  leaf-tips  ; and  can  always 
be  obviated  by  pushing-aside. 

24.  Symmetrical  Branching  should  be 
avoided.  This  is  undoubtedly  one  of  the  facts 
of  Scientific  Botany;  but  for  Artistic  pur- 
poses, a point-of-view  should  be  chosen  which 
avoids  it.  The  two  examples  in  branching, 
and  the  one  in  the  position  of  leaves,  are  all 
corrected  in  fig.  24. 

25 . Alignment  of  Edges  in  leaf  or  flower 
should  be  always  avoided  in  the  inner  fiarts 
of  a pattern.  It  has  a great  value,  when  used 
round  the  outside , against  the  bounding-lines 
of  a Panel  or  Border,  in  giving  Parallelism 
(see  figs.  26,  29,  and  36,  4th  lecture);  but 
when  applied  to  the  innermost  leaves  of  a panel 
— it  makes  a line  which  cuts  the  panel  in  pieces. 

26.  Straight  Lines  in  the  stems  should 
be  avoided,  when  possible,  especially  if  hori- 
zontal or  vertical.  In  using  plants  which 
have  rigid  stems,  this  is  not  always  practi- 
cable ; but  they  may  generally  be  bent  or  be 
pushed  a little  out  of  the  perpendicular ; and 
when  oblique  are  not  so  objectionable. 

27.  Geometrical  and  Continuous 
Curves  in  the  stems  should  be  avoided,  when 
possible  ; and  fragmentary  indeterminate  ones 
should  be  sought-for,  and  used  (see  fig.  20 
for  fault). 
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. 28.  Parallelism  between  Stems  should 
be  always  avoided.  This  is  a common  fault ; 
and  the  artificiality  is  very  damaging  to  the 
naturalness  of  a design. 

29.  Interlacement  of  Stems  should  be 
avoided.  This  does  not  seem  out-of-place 
when  recurring  regularly  in  Byzantine  or 
Skandinavian  work  ; but  an  isolated  instance 
in  Natural  foliage  will  give  an  Artificial  air 
which  is  incongruous.  Sometimes  the  Roots  or 
starting  of  the  stems  are  interlaced  in  an  arti- 
ficial manner.  These  parts  cannot  be  made 
too  simple  ; the  torn  bark  is  the  most  natural. 

§ 25. — Educated  Nature. 

These  methods  of  Selection  and  Arrange- 
ment, which  are  termed  “educating”  the 
natural  foliage,  do  not  necessarily  demand 
either  the  Realistic  or  the  Conventional 
methods  of  representing  the  plant ; but  may 
be  used  with  either.  Thus  there  may  be  an 
arrangement  of  Flowers  “ realistically  ” re- 
presented, which  is  educated  so  that  it  may 
pleasantly  and  efficiently  decorate  a space  ; 

!and  the  same  arrangement  might  also  be 
conventionally  represented,  and  equally  be 
good  decoration. 

§ 26. — Note  on  Analogy. 

It  will  probably  have  been  observed  that 
these  suggested  Rules  are  analogous  to  the 
little  acts  of  selection  and  adjustment  which 
the  landscape-painter  ( unconsciously ) and  the 
historical  painter  ( consciously ) practise. 

The  foregoing  Suggestions  are  all  negative. 

I No  positive  rule  is  necessary  in  the  treatment 

I of  Nature,  if  the  Student  will  use  and  not 
abuse  the  riches  that  lie  at  his  feet.  These 
rules  are  all  to  the  end  that  the  design  be  kept 
clear  (i.e.  simple  and  easy  to  comprehend) 
and  natural  (i.e.  that  he  shall  withold  all  arti- 
ficial interferences  of  his  own  ideas)  and  shall 
give  Nature  a chance.  He  cannot,  by  taking 
thought,  improve  upon  it : he  should  see  that 
he  does  not,  by  extraneous  treatment,  spoil  its 
beauty. 


Miscellaneous. 


NEW  SOURCES  OF  PI  ASSAY  A. 

It  is  reported  that  the  decline  in  the  supply  of 
Bahia  piassava  still  continues,  and  that  the  bark  is 
becoming  exceedingly  scarce,  owing  to  the  reckless 
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manner  in  which  the  trees  are  stripped.  Bahia 
piassava,  as  is  well  known,  is  the  fibre  from  the 
sheathing  bases  of  the  leaves  of  a palm  ( Attalea 
funifera ),  and  is  a most  valuable  material  for  the 
manufacture  of  bass  brooms  and  brushes.  A similar 
product,  obtained  from  Para,  is  furnished  by  another 
palm,  the  Leopoldinia  piassava.  In  consequence  of 
the  scarcity  of  these  two  commodities,  attention  has 
of  late  years  been  directed  to  other  channels  for  sub- 
stances that  might  compete  with,  or,  any  rate,  be 
used  as  a substitute  for  true  piassava.  One  has  been 
found  in  Madagascar,  the  fibres  of  which  are,  how- 
ever, not  sufficiently  stiff  or  elastic  to  be  used  by 
themselves.  Split  cane,  dyed  brown  to  resemble 
piassava,  has  also  been  used,  more,  perhaps,  for 
mixing  with  the  real  thing  than  to  be  used  alone. 
But  the  most  recent  introduction,  and  one  of  very 
considerable  importance,  is  that  now  known  in  com- 
merce as  African  pissava,  or  Lagos  bass.  It  differs 
from  the  other  three  kinds,  inasmuch  that,  instead 
of  being  a fibrous  coating  or  sheathing  at  the  base  of 
the  leaves,  it  is  the  strong  woody  fibres  of  which 
the  petiole,  or  leaf  stalk,  are  built ; and  as  the 
palm  ( Raphia  mnifera ) is  now  abundant  in 
tropical  Africa,  the  supply  is  practically  inex- 
haustible. With  this  consideration,  coupled  with 
the  fact  that  the  substance  continues  to  arrive  in 
large  quantities,  and  to  meet  with  a very  ready 
sale,  it  may  be  taken  that  African  piassava  is  one 
of  the  most  important  of  newly  discovered  vegetable 
products. 


FIBRE- CLEANING  MACHINES  IN  THE 
BAHAMAS. 

The  United  States  Consul  at  Nassau  says,  in  his 
last  report,  that  the  development  of  the  fibre  in- 
dustry in  the  Bahamas  has  already  necessitated  the 
introduction  of  machines  for  separating  the  leaf  of 
the  sisal,  or  pita  plant,  and  the  demand  for  other 
machines  in  the  future  will  be  very  great.  The 
machines  heretofore  in  use  are  of  English  manufac- 
ture principally,  and  they  do  not  seem  to  have 
satisfactorily  met  the  requirements  of  the  case.  In 
using  these  machines,  the  leaf  is  presented  to  a 
scraping  which  removes  the  pulp,  gum,  &c.,  from 
about  three-fourths  the  length  of  the  leaf,  leaving 
the  fibre  cleaned  from  that  portion.  The  leaf  is 
then  withdrawn,  and  the  other  end  is  presented  to 
the  wheel  and  cleaned  in  the  same  manner.  The 
cleaning  of  each  leaf  thus  requires  two  handlings  by 
the  operator,  making  the  entire  process  tedious  and 
expensive.  During  the  month  of  June  last,  two 
Americans  arrived  in  the  colony,  bringing  with 
them,  and  introducing  a new  automatic  fibre- 
cleaning machine.  On  the  25th  June  a large 
number  of  persons  interested  in  the  fibre  industry 
were  present,  including  representatives  from  many 
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other  islands,  where  the  largest  plantations  are  being 
cultivated.  Considerable  difficulty  was  experienced 
in  getting  the  machine  to  run  properly,  owing  to  the 
fact  that  the  steam  plant  used  was  defective,  and  the 
pulley  and  belts  were  not  of  the  proper  size,  width, 
&c.  But,  despite  these  drawbacks,  the  operation  of 
the  machine  was  said  to  be  decidedly  satisfactory,  and 
nearly  all  present  were  of  opinion  that,  under  proper 
conditions,  the  machine  would  very  easily  do  all  that 
was  claimed  for  it,  and  that  it  was  a most  valuable 
improvement  over  all  other  machines  in  use  in  the 
colony.  The  new  machine  is  entirely  automatic.  It 
grips  the  leaves  continuously  as  fast  as  the  operators 
can  supply  them,  holds  them  firmly  during  the 
operation  of  cleaning,  and  delivers  the  fibre  com- 
pletely and  beautifully  cleaned  at  the  reverse  side. 
No  reversing  of  the  leaves  or  of  any  part  of  the 
machinery  is  required.  The  operator  simply  supplies 
the  leaves,  and  the  machine  does  the  rest.  It  works 
smoothly,  easily,  and  rapidly,  and  its  capacity  is 
enormous.  One  of  the  machines  previously  in  use 
in  the  Bahamas  will  clean  about  3,000  leaves  in  ten 
hours,  extracting  180  lbs.  of  fibre.  The  new  auto- 
matic machine  is  said  to  be  capable  of  cleaning 

50.000  leaves  a day,  extracting  therefrom  3,000 lbs. 
of  fibre.  Skilled  labour  is  not  required  to  work  the 
machine ; an  engine  of  8 horse-power  will  furnish  all 
the  motive  power  required  to  run  it  at  full  speed. 
It  is  not  a complicated  affair,  nor  is  it,  it  is  said, 
likely  to  get  out  of  order.  Its  weight  is  about 

6.000  lbs.  In  conclusion,  Consul  McLain  says : 
“As  the  sisal  plantations  are  mostly  new,  and 
cannot  come  into  general  bearing  under  two  or  three 
years’  time,  this  ingenious  machine,  on  account  of 
its  enormous  capacity,  can  scarcely  be  used  with 
advantage  in  the  Bahamas  at  present,  but  in  countries 
where  the  supply  of  leaves  is  ample,  it  will  doubtless 
be  rapidly  and  extensively  introduced.” 


Obituary. 


| [Mr.  William  Alexander  Barrett,  who  has 
acted  as  the  Society’s  Examiner  in  Music  since  1879, 
when  he  succeeded  Dr.  John  Hullah,  died  very 
suddenly  on  the  17th  inst.  The  deceased  musician, 
bom  at  Hackney  in  1836,  had  a very  long  connection 
with  St.  Paul’s  Cathedral,  of  which  he  became  a 
chorister  at  an  early  age,  subsequently  attaining,  and 
till  death  holding,  the  position  of  a vicar  choral.  In 
1867  he  succeeded  Mr.  Sutherland  Edwards  as  critic 
of  the  Morning  Fost , a post  which  he  retained  until 
his  death,  for  he  reported  the  Birmingham  Festival 
not  a fortnight  ago.  In  1870  he  took  the  degree  of 
Mus.  Bac.  at  Oxford,  and  afterwards  he  obtained  a 
Colonial  degree  of  Mus.  Doc.  He  produced  many 
works  on  musical  subjects,  including  “English  Glee 


and  Madrigal  Writers,”  “English  Church  Com- 
posers,” “Balfe,  his  Life  and  Works,”  &c. ; and,  ' 
jointly  with  Dr.  Stainer,  a “Dictionary  of  Musical  I 
Terms.”  For  some  time  Dr.  Barrett  edited  the  I: 
“Monthly  Musical  Record,”  later  on  succeeding  I 
Mr.  H.  C.  Lunn  as  editor  of  the  Musical  Times.  Mr.  - 
Barrett  was,  moreover,  widely  known  as  a lecturer,  I 
especially  on  old  English  ballads  and  songs — his  J 
knowledge  of  which  was  extensive— and  also  as  ,1 
Assistant  Inspector  of  Training  Schools,  first  I 
under  the  late  Mr.  Hullah,  and  next  under  Sir  John  1 
Stainer. 


General  Notes. 

- — - — + — 

Technical  Horticulture. — A joint  committee 
of  the  Gardeners’  Company,  of  which  the  Lord  Mayor 
is  Master,  and  the  Royal  Horticultural  Society,  have 
for  some  time  past  been  considering  the  subject  of 
the  establishment  of  a British  school  and  college  of 
technical  horticulture  and  small  husbandry.  They 
have  now  drawn  up  a scheme  for  adoption.  This 
provides  that  the  general  objects  of  the  school 
should  be  to  impart  a higher  class  of  education  in 
the  principles  and  practice  of  the  cultivation  of  fruits, 
flowers,  vegetables,  See.,  than  is  at  present  obtainable 
in  Great  Britain,  to  (1)  persons  wishing  to  qualify 
themselves  for  employment  in  gardening  and  garden- 
farming in  this  country  ; (2)  the  sons  of  landed  pro- 
prietors, farmers,  and  others  who  are  interested  in 
gardening ; and  (3)  persons  who  may  be  desirous  of 
emigrating,  or  may  be  already  resident  in  the  colonies. 
Preference  will  be  given  to  students  of  British  birth. 
No  student  will  be  admitted  who  does  not  already 
possess  some  elementary  practical  knowledge  and 
experience  of  gardening  or  garden-farming.  All 
students  will  in  ordinary  circumstances  be  expected 
to  continue  their  studies  for  at  leat  two  years.  The 
object  being  to  impart  a thoroughly  practical  educa- 
tion in  gardening,  all  students  must  be  prepared  to 
devote  themselves  to  the  manual,  as  well  as  to  the 
scientific,  branches  of  the  work,  and  to  yield  implicit 
obedience  to  the  directors.  Efficient  directors  will 
superintend  the  instruction  in  the  various  branches  of 
cultivation,  and  lectures  on  the  scientific  aspects  of 
gardening  and  farming  will  be  delivered  by  qualified 
persons,  and  illustrated  by  practical  demonstrations. 
To  attain  these  objects  it  is  proposed  that  the 
Gardeners’  Company  and  the  Royal  Horticultural 
Society  should  secure  suitable  land  where  experi- 
mental and  practical  gardening  may  be  carried  on, 
pending  which  arrangements  are  being  made  to 
utilise  the  gardens  of  the  Horticultural  Society  at 
Chiswick  for  the  instruction  of  students  in  connec- 
tion with  the  scheme. 
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NOTICES. 

+ 

ARRANGEMENTS  FOR  THE 
SESSION 

The  First  Meeting  of  the  One  Hundred  and 
Thirty-eighth  Session  of  the  Society  will  be 
held  on  Wednesday,  the  18th  November,  when 
the  Opening  Address  will  be  delivered  by  the 
Attorney-General,  M.P.,  Chairman  of  the 
Council.  Previous  to  Christmas  there  will  be 
four  Ordinary  Meetings,  in  addition  to  the 
Opening  Meeting.  The  following  arrange- 
ments have  been  made  : — 

Ordinary  Meetings 

November  18.  — Opening  Address  by  the 
Attorney  - General,  M.P.,  Chairman  of  the 
Council. 

November  25. — Prof.  Silvanus  P.  Thompson, 
F.R.S.,  “ Measurement  of  Lenses.” 

December  2.— G.  H.  Robertson,  “ Secondary 
Batteries.” 

December  9.— James  Dredge,  “The  World’s 
Fair  at  Chicago,  1893.” 

December  16. — Prof. VivtanB. Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

Papers  for  which  no  dates  have  yet  been 
fixed : — 

“ The  Scientific  Value  of  Lovibond’s  Tintometer.” 
By  F.  W.  Edridge-Green,  M.D. 

“ Burning  Oils  for  Lighthouses  and  Lightships.” 
By  E.  Price  Edwards. 

“Dust,  and  How  to  Shut  it  Out.”  By  T. 
Pridgin  Teale. 

“ Typological  Museums.”  By  General  Pitt 

Fivers. 

“ Iceland.”  By  T.  Anderson. 

■“Artistic  Treatment  of  Jewellery  and  Personal 
Ornament.”  By  T.  W.  Tonks. 

“ Agricultural  Banks  for  India.”  By  Sir  William 
Wedderburn,  Bart. 

“The  Agricultural  Needs  of  India.”  By  Dr.  J. 
Angus  Voelcker. 

“Travels  in  India  and  China.”  By  Lord  Lam- 
In  gton. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock : — 

January  19,  February  16,  March  15,  April  5,  26, 
May  24. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past Four  o’clock : — 

January  21,  February  11,  March  3,  24,  April  28, 
May  19. 

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12, 
May  17. 

Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

A.  P.  Laurie,  “ The  Pigments  and  Vehicles 
of  the  Old  Masters.”  Three  Lectures. 
November  30,  December  7,  14. 

Prof.  George  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

January  25,  February  1,  8,  15. 

Prof.  William  Robinson,  Mem.Inst.M.E., 
“ The  Uses  of  Petroleum  in  Prime  Movers.” 
Four  Lectures. 

February  29,  March  7,  14,  21. 

Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  n. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  II. 
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Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  on  Wednesday  evenings, 
January  6 and  13,  1892,  at  7 p.m. . 

Examinations. 

Examinations  are  held  annually  by  the 
Society,  through  the  agency  of  Local  Com- 
mittees, at  various  centres  in  the  country. 
They  are  open  to  any  person.  The  subjects 
include  the  principal  divisions  of  a Commercial 
Education,  Political  and  Domestic  Economy, 
and  Music.  A Programme,  containing  de- 
tailed information  about  the  Examinations, 
can  be  had  on  application  to  the  Secretary. 


Chicago  Exhibition,  1893. 

■ ♦ 

A meeting  of  the  Royal  Commission  was 
held  on  Friday,  October  30.  Present : the 
Attorney-General,  M.P.,  in  the  chair;  Prof. 
W.  C.  Roberts-Austen,  C.B.,  F.R.S. ; Sir 
George  Birdwood,  K.C.I.E.,  C.S.I.,  LL.D., 
M.D.  ; Sir  Frederick  Bramwell,  Bart.,  D.C.L., 
F.R.S. ; Michael  Carteighe ; R.  Brudenell 
Carter,  F.R.C.S. ; Lord  Alfred  S.  Churchill ; 
B.  Francis  Cobb ; Sir  Philip  Cunliffe-Owen, 
K.C.B  , K,C.M.G.,  C.I.E. ; Prof.  James 
Dewar,  M.A.,  F.R.S.;  Major-General  J.  F.  D. 
Donnelly,  C.B.  ; Sir  Henry  Doulton  ; James 
Dredge  ; Francis  Elgar,  LL.D. ; Sir  Douglas 
Galton,  K.C.B. , D.C.L  , F.R.S.  ; C.  M. 
Kennedy,  C.B.;  John  Biddulph  Martin  ; W.  H. 
Preece,  F.R.S.  ; Sir  Owen  Roberts,  M.A^ 
F.S.A. ; Sir  Saul  Samuel,  K.C.M.G.,  C.B. ; 
with  Sir  Henry  Trueman  Wood,  Secretary. 


APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  manufacturers,  and 
others  desirous  of  taking  part  in  the  Exhibi- 
tion. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

As  the  funds  granted  by  H.M.  Government 
will  not  suffice  to  defray  all  the  expenses  of 
the  Section,  it  is  necessary  that  they  should  be 


supplemented  by  payments  from  the  exhibitors. 
A charge  will  therefore  be  made  to  each 
exhibitor,  based  on  the  amount  of  space 
occupied,  and  calculated  on  the  following 
scale  : — 

Per  sq.  ft. 


s.  d. 

For  spaces  not  exceeding  100  sq.  ft.  . . 5 o 

For  spaces  exceeding  100  sq.  ft.  and 

not  exceeding  200  sq.  ft 4 6 

For  spaces  exceeding  200  sq.  ft.  and 

not  exceeding  300  sq.  ft 4 o 

For  spaces  exceeding  300  sq.  ft.  and 

not  exceeding  500  sq.  ft 3 6 

For  spaces  exceeding  500  sq.  ft.  and 

not  exceeding  750  sq.  ft 3 o 

For  spaces  exceeding  750  sq.  ft.  and 

upwards  2 6 

The  minimum  charge  will  be ^5. 


It  is  not  expected  that  the  total  receipts  from 
all  sources  will  more  than  suffice  to  defray  the 
cost  of  an  adequate  representation  of  British 
industry;  butshouldthere  be  a sufficient  surplus 
after  the  payment  of  all  the  costs  of  the  Section, 
the  Royal  Commission  will  refund  the  balance 
pro  rata  with  the  amounts  contributed  by  the 
several  exhibitors.  The  amount  produced  by 
the  payments  of  exhibitors  will  therefore  be 
treated  as  a guarantee  fund,  to  be  expended  if 
necessary,  but  if  not,  to  be  refunded  to  the  con- 
tributors. 

A prospectus  giving  further  information  can 
be  obtained  at  the  Society’s  offices. 


DEPARTMENT  OF  LIVE  STOCK. 

An  important  department  of  the  Exhibition 
will  be  that  devoted  to  the  exhibition  of  live 
stock.  Money  prizes  are  offered  of  various 
amounts,  reaching  in  the  aggregate  a sum  of 
^50,000,  in  addition  to  medals,  provided  by 
the  Columbian  Commission,  will  be  awarded 
on  the  reports  of  international  jurors. 

A pamphlet,  giving  a schedule  of  prizes  and 
full  details,  has  been  published  by  the  Chicago 
Executive,  and  copies  of  it  can  be  had  on 
application  at  the  Offices  of  the  Society  of 
Arts. 

The  following  Memorandum  is  a summary 
of  this  pamphlet.  Further  information  relative 
to  the  exhibition  of  animals  from  foreign  coun- 
tries will  be  issued  as  received  : — 

Summary  of  Rules  and  Information  Rela- 
tive to  the  Exhibition  of  Live  Stock. 
The  exhibition  of  live  stock  will  include,  under 
certain  restrictions,  animals  of  every  species,  breed, 
variety,  or  family,  domesticated  or  otherwise. 
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Money  prizes  will  be  offered  and  medals  awarded, 
subject  to  the  general  system  adopted  by  the  Exhibi- 
tion authorities,  for  the  following  classes,  viz.  : — 
Cattle,  horses,  sheep,  swine,  dogs,  poultry,  pigeons, 
and  pet  stock,  and  any  additional  classes  which  may 
subsequently  be  decided  upon. 

The  live  stock  exhibit  will  begin  August  24th,  and 
close  October  30th,  1893  ; and  the  period  devoted 
to  the  exhibition  of  animals  for  award  will  be  as 
follows  : — 

A.  Cattle — September  nth  to  27th. 

B.  Horses— August  24th  to  September  6th. 

C.  Sheep  ) 

D.  Swine  ) 0ctober  2nd  t0  '4th- 

E.  Dogs — June  12th  to  17th. 

F.  Poultry,  Pigeons,  and  Pet  Stock — October 

1 8th  to  30th. 

Exhibitors  must  in  each  case  file  an  application 
showing  that  they  have  owned  the  animal  offered  for 
entry  for  a period  of  at  least  sixty  days  prior  to  the 
date  of  such  application,  giving  the  name,  age,  and  a 
description  of  the  animal. 

In  Divisions  A to  D exhibitors  must  also  furnish 
a copy  of  the  certificate  issued  by  the  Association,  in 
whose  registry  the  animal  to  be  entered  is  recorded, 
or  show  that  the  animal  offered  for  entry  is  a repre- 
sentative of  some  recognised  breed  or  variety,  and 
give  such  further  information  as  may  be  required. 

In  Division  E exhibitors  are  required  to  give 
satisfactory  evidence  that  the  animals  offered  are 
recorded,  or  are  eligible  to  record,  in  some  organised 
stud-book,  in  which  purity  of  breeding  is  the  basis 
of  registration.  Acceptance  of  exhibits  in  this  class 
is  subject  to  the  approval  of  a Special  Committee 
appointed  by  the  Exhibition. 

In  Division  F poultry  exhibits  will  be  admitted 
under  the  rules  governing  the  admission  of  fowls  at 
competitive  displays  in  the  country  exhibiting. 
Pigeons  must  be  named  correctly,  and  be  exhibited 
in  their  natural  condition.  Entries  of  certain  speci- 
fied varieties  are  to  consist  of  single  birds : other 
varities  to  be  entered  in  pairs.  All  birds  entered  for 
competition  must  be  the  property  of  the  exhibitor. 

In  Divisions  A,  B,  C,  and  D no  exhibitors  will  be 
allowed  more  than  two  entries  in  any  one  exhibition 
ring,  *.<?.,  two  1 year  old,  two  2 year  old,  &c. 

The  age  of  animals  is  to  be  calculated  to  the 
opening  day  designated  for  the  exhibition  of  the 
division  in  which  they  belong. 

In  the  case  of  animals  from  foreign  countries, 
applications  for  entries  in  all  divisions  will  have  to  be 
made  through  the  commissioner  for  each  country. 
All  applications,  except  in  Division  E,  must  reach 
the  Chief  of  the  Department  of  Live  Stock  at 
Chicago  on  or  before  June  15th,  1893.  Applications 
for  entry  in  Division  E will  close  May  20th,  1893. 

Any  exhibitor  wilfully  misrepresenting  any  fact  in 
connection  with  an  entry,  or  otherwise  attempting  to 
defraud  the  Exhibition,  will  be  debarred  from  any 


competition  in  this  department,  and  his  exhibit  will 
be  removed  from  the  grounds. 

The  Chief  of  the  Department  of  Live  Stock  can 
exclude  any  animal  not  considered  to  be  a typical 
representative  of  its  kind,  and  also  order  the  removal 
of  vicious  or  fractious  animals. 

The  Exhibition  authorities  will  not  hold  themselves 
responsible  for  any  injury  to,  or  for  the  death,  of  any 
animal  exhibited. 

Accommodation  for  the  exhibition  of  live  stock 
will  be  provided  by  the  Exhibition  authorities,  who- 
will  also  appoint  a veterinary  surgeon  and  assistants, 
who  will  examine  all  animals  before  admission  to  the 
Exhibition,  and  make  a daily  inspection  of  the 
grounds  and  stables,  and  cause  all  sick  animals  to  be 
removed  to  a separate  enclosure. 

Ample  facilities  will  be  provided  for  the  convey- 
ance and  distribution  of  water  throughout  the 
grounds,  and  forage  and  grain  will  be  furnished  at 
reasonable  prices  at  depots  conveniently  located 
about  the  grounds. 

Exhibitors  will  furnish  their  own  attendants,  and 
will  be  required  to  keep  the  stalls  occupied  by  their 
exhibits  and  the  grounds  adjacent  thereto  thoroughly 
clean. 

Animals  will  be  exhibited  for  award  in  the  amphi- 
theatre erected  for  such  purpose. 

In  case  of  doubt  by  any  jury  or  committee  as  to 
any  essential  fact  in  connection  with  the  entry  of  an 
animal,  satisfactory  proof  in  writing  must  be  furnished 
by  the  exhibitor  : should  the  evidence  submitted  be 
unsatisfactory,  such  animal  will  be  barred  from  com- 
peting in  any  class  or  division  of  the  Live  Stock 
Department. 

The  awards  made  by  any  jury  or  committee  shall 
be  final. 

Animals  will  be  subject  to  quarantine  regulations. 

An  official  catalogue  will  be  issued  by  the  Exhibi  - 
tion. 

Further  special  regulations  relative  to  Divisions  E 
and  E will  be  issued  later. 
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CANTOR  LECTURES. 

THE  DECORATIVE  TREATMENT  OF 
NATURAL  FOLIAGE. 

By  Hugh  Stannus. 

(Lecturer  on  Applied  Art  at  University  College.) 

[the  right  of  reproducing  these  lectures  is  reserved. 

Lecture  IV.  — Application. — Delivered  4 tk 
May , 1891. 

§ 27. — Shapes,  and  their  Decoration. 
The  decoratible  Surfaces  on  which  natural 
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foliage  is  applied  are  classified,  according  to 
their  shape,  position,  and  function,  as  : — 
Panel, 

Border, 

[Band]  ■ 

Frieze,  and 

Indefinite  shape  and  form. 

The  Decoration  which  may  be  applied  to 
these  surfaces . is  classified,  according  to  its 
suitability  to  the  above  shapes,  as  : — 

Panel  ornamentation, 

Border  ornamentation, 

Frieze  ornamentation, 

Diapers, 

Body  ornamentation,  and 
Free  ornaments. 

A Panel  is  a portion  of  surface  which  is 
bounded  on  all  sides  by  Enclosing  - lines. 
These  lines  are  or  represent  the  original 
Constructive  Frame  ; and  may  be  in  colour 
(as  in  Surface  decoration),  or  in  relief  (as  in 
Architectural  work) ; and  they  preclude  any 
extension  of  the  surface. 

Panel-ornamentation  may  be  rich  in 
character.  Panels  are  not  a functional  part 
of  construction  ; and  they  are  generally  chosen 
as  the  place  for  the  most  elaborate  work  and 
the  highest  beauty.  Their  position  with  regard 
to  the  horizon  governs  the  attitude  of  their 
ornamentation  : when  in  a vertical  plane  (as 
on  a wall)  then  it  may  be  in  a vertical  attitude 
and  axial  objects  may  be  introduced ; and 
when  hoi'izontal  (as  in  a ceiling,  table,  or  floor) 
then  it  will  be  indeterminate  in  attitude.  Panel- 
ornamentation  should  be  complete  in  each 
Panel  or  Set  of  panels. 

A Border  is  a portion  of  surface  which  is 
divided-from,  or  surrounds  the  Panel.  The 
surface,  from  which  it  is  divided,  may  be 
horizontal,  vertical,  or  at  any  angle  to  the 
horizon  ; and  the  border  maybe  in  any  attitude 
on  that  surface.  A Border  is  generally 
enclosed  on  its  outer  and  inner  edges  (only), 
bylines  (which  are  usually  parallel) ; and  it 
is  capable  of  extension  in  a lateral  direction. 

Border-ornamentation  should  be  severe . 
Borders  are  generally  considered  as  being 
analogous  to  the  Framing ; and  thus,  being 
functional,  should  be  subordinated  to  the 
Panel.  Their  variability-of-attitude  further 
restricts  the  class  of  elements,  and  only  permits 
such  as  may  be  reversed  in  attitude  without 
incongruity.  Border-ornamentation  should  be 
capable  of  lateral  extension,  governed  by  the 
principle  termed  Repetition  ; and  of  change 
of  direction  at  the  Angles. 


[Bands  are  mentioned,  for  the  purpose  of 
completing  the  classification ; but  they  are 
strictly  functional,  and  will,  therefore,  not  be 
treated  with  natural  foliage.] 

A Frieze  is  a portion  of  surface  which  is 
specially  marked-off  and  set-apart  for  enrich- 
ment. The  surface,  from  which  it  is  marked- 
off,  is  always  vertical  in  position  ; and  the 
frieze  is  always  horizontal  in  attitude  on  that 
surface.  A Frieze  is  always  enclosed  by  lines 
at  its  upper  and  lower  edges,  which  are  always 
parallel ; and  it  is  extended  laterally. 

Frieze-ornamentation  is  generally  rich 
in  character.  Friezes  are  not  functional ; and 
are  often  treated  with  the  same  elaboration 
and  beauty  as  Panels.  Their  invariable  verti- 
cally of  attitude  permits  a higher  class  of 
elements  than  is  appropriate  to  Borders. 
Frieze-ornamentation  should  be  capable  of 
lateral  extension,  governed  by  the  principle 
termed  Series  ; and  of  change  of  plane  at  the 
Corners. 

Indefinite  Shapes  are  those  portions  of 
Surface  ( i.e . of  two  dimensions)  which  are  not 
bounded  by  Enclosing-lines,  and  which  there- 
fore do  not  belong  to  any  of  the  classes  of 
Panels,  Borders,  &c.  ; e.g.  a breadth  of  Wall- 
paper, or  of  Carpet,  &c.  These  are  generally 
treated  with  either  Free  ornaments,  or  Diapers. 

Indefinite  Forms  are  those  portions  of 
the  surfaces  of  Objects  (i.e.  of  three  dimen- 
sions) which  remain  when  the  Friezes,  Bands, 
&c.,  are  divided-off.  The  term  is  applied 
more  particularly  to  those  Objects  which  are 
not  constructed  of  framing  and  which  are 
circulai ' ox  polygonal  in  -plan  ; e.g.  the  body 
of  a Vase  or  of  an  octagonal  Pedestal.  In  one 
sense  they  are  enclosed  by  lines,  i.e.  by  the 
Bands  round  the  Body  at  top  and  bottom.  The 
surface  is  however  continuous ; and  is,  there- 
fore, distinct  in  character  from  the  Indefinite 
Shapes,  which  are  primarily  flat  surface  (only), 
and  are  not  required  to  meet  or  join  in  their 
decoration. 

Diaper-ornaments  are  those  that  are 
capable  of  indefinite  repetition.  Each  com- 
plete unit  of  the  diaper  is  circumscribed  by 
lines,  which  form  an  oblong  or  a regular 
geometrical  figure.  These  lines  are  termed 
the  Repeat-lines.  It  is  not  necessary  that 
the  Pattern -figure  should  shew  Parallelism 
to  them  : more  often,  e.g.  in  Textile  fabrics, 
the  Repeat-lines  cut  through  leaf  and  flower 
indiscriminately. 

Body- ornamentation  may  be  rich  in 
character  on  Vases,  &c.  ; and  reticent  on 
Pedestals,  &c.  It  is  not  specially  func- 
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tional ; and  may  receive  elaborate  ornamenta-  | 
tion  as  a high  Frieze,  or  be  plain  ; according 
ing  to  the  nature  of  the  Object.  Free-orna- 
ments  are  sometimes  used  on  the  Bodies  of 
Vases,  <$rc.,  and  occasionally  Diapers ; but 
these  latter  are  uninteresting,  and  often  diffi- 
cult to  apply.  Decoration  which  has  some 
subject  or  meaning  is  obviously  the  best  for 
this. 

Free  ornaments  are  those  whose  mass- 
■shape  is  so  varied  that  it  cannot  be  enclosed 
by  simple  geometrical  lines.  They  may  be 
single  [ e.g . the  Tripod-support  on  the  Choragic 
Monument  of  Lysikrates)  ; or  repeated  [e.g. 
the  Wave-scroll  above  the  cornice  of  the  same 
Monument).  They  may  be  seen  against-the- 
light  [e.g.  the  above  two  examples),  or  en- 
crusted over  mouldings,  &c.,  or  in  the  centres 
of  panels,  examples  of  both  of  which  are  to 
be  seen  over  the  side-windows  in  the  ground- 
•story  of  the  front  of  St.  Paul’s  ; or  otherwise 
applied  in  interior  decoration.  In  each  of 
these  instances,  there  is  no  attempt  to  make 
the  ornament  show  any  parallelism  : it  is  un- 
confined or  free ; and  makes  no  pretence  of 
tilling  or  occupying  the  shape  of  the  panel  or 
other  space.  Any  Decorative  element  which 
is  thus  used  should  be  high  in  the  scale  of 
elements  ; and  the  motive  of  its  application 
should  be  Didactic  rather  than  merely 
./Esthetic. 

■§  28.— Application  of  Decoration  to 
Shape. 

When  natural  foliage  is  applied  to  an  object, 
for  the  purpose  of  Decoration — then  it  may 
be  so  treated  as  to  appear  to  acknowledge  the 
shape  in  which,  and  the  surface  on  which, 
it  is  used. 

It  may  be  said  to  do  this  in  two  manners  : — 
(i.)  When  it  is  kept  within  the  limits 
imposed  by  the  Enclosing-lines.  This 
is  effected  by  arranging  the  growth  of 
the  branches,  leaves,  &c.,  in  such  a 
manner  that  the  plant  appears  to  have 
ceased  growing  when  the  extreme  leaves 
approached  the  enclosing-lines ; that 
there  is,  therefore,  neither  pushing- 
against  and  growing-over,  nor  mutila- 
tion of  the  plant,  for  the  purpose  of 
fitting-in  to  the  given  shape.  This 
quality  (and  the  principle  which  governs 
it)  is  termed  PARALLELISM. 

(ii.)  When  it  is  spread  or  diffused  over  the 
enclosed  Surface.  This  is  effected  by 
arranging  the  direction  of  the  branches 
with  their  leaves,  &c.,  in  such  a manner 
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that  no  part  of  the  enclosed  surface 
appears  bare  or  unoccupied  while  an- 
other part  appears  dense  and  crowded 
with  foliage.  This  quality  (and  the 
principle  which  governs  it)  is  termed 
DISTRIBUTION. 

§ 29. — Parallelism. 

Parallelism  is  an  important  Principle  in 
the  application  of  foliage  to  enclosed  shapes. 
All  decorative  art  which  appears  to  acknow- 
ledge the  given  shape  produces  the  impression 
— of  having  been  made  for  its  jlace  ; and  it  is 
thereby  more  pleasing  than  if  it  gave  the  effect 
— of  being  a portion  that  had  been  cut-off 
from  a larger  panel. 

To  attain  this : it  will  be  well  for  the 
Student  after  the  Foliage  is  drawn  in  the 
given  Shape,  to  test  the  parallelism  by  draw- 
ing lines  all  round  inside  the  latter,  and  parallel 
to  it  at  a distance  of  about  a quarter  of  an  inch 
(this  distance  depends  on  Proportion,  and  is 
determined  by  judgement).  He  will  then  be 
able,  should  any  leaves,  &c.  overlap  this 
parallel-line,  to  re-draw  and  move  them  back  ; 
and  should  any  not  approach  it  sufficiently 
near,  to  bend- out  the  stems.  Flowers  and 
leaves  may  also  be  turned  ; and  portions  may 
be  cut-away.  These  adjustments  must  be 
done  with  judgement ; and  the  natural  growth 
must  be  always  adhered-to. 

This  practice — of  bending-about  or  educat- 
ing the  branches  and  stems,  so  that  they  may 
perform  their  share  of  the  duty  in  decoration — 
gives  the  name  to  this  method  of  treatment. 

The  example,  fig.  25  (p.  920),  shews  a branch 
of  Laurel  painted  as  a study  from  Nature.  It 
will  be  seen  that  it  is  in  Semi-pictorial 
Realism  (as  defined  in  § 11)  ; but  it  is  not  yet 
decorative  inasmuch  as  there  is  no  acknow- 
ledgment of  the  framing  or  limit. 

In  fig.  26  (p.  921),  the  leaves  have  been  ‘‘edu- 
cated”, for  two  reasons  : — firstly,  to  give  Clear- 
ness (see  § 23) ; and  secondly  Parallelism  (see 
§ 29).  Some  of  them  have  been  turned,  for  the 
purpose  of  obviating  subtle  foreshortening  (see 
§ 23) ; and  some  have  been  moved,  for  the 
purpose  of  allowing  the  ground  to  shew- 
through  (see  § 23).  Other  leaves  have  been 
added  at  the  lower  part,  for  the  purpose  of 
occupying  the  shape  (see  § 30). 

Fig.  27  (p.  922),  which  is  adapted  from  this, 
shews  further  modifications  for  the  purpose  of 
occupying  the  given  shape,  which  is  a Border. 
(This  is  the  original  of  figs.  7,  8,  9, 18,  and  19.) 

The  Panel,  fig.  4 (p.  864),  shews  a looseness 
of  effect  resulting  from  the  want  of  more  atten 
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tion  to  this  principle.  Some  attempt  at  it  will  be 
observed  along  the  top  of  the  panel ; but  the 
severe  application  of  the  Symmetry  makes  the 
looseness  of  the  Parallelism  more  apparent. 
Fig.  5 shews  an  improvement : the  parallelism  I 


is  felt  along  the  top  and  bottom,  and  at  the 
sides  near  each  angle  ; the  only  places  with- 
out it  being  in  the  centre  of  each  side,  i.e.  at 
axial  positions. 

The  eye  is  pleased  at  these  variations. 


Fig.  25. 


caused  by  suspending  the  Principle,  provided 
they  arise  from  intention  a?id  not  from 
inability.  That  this  has  been  the  case  is 
evident  from  two  reasons : — (i)  The  space  is 


at  axial  points ; and  (ii)  the  space  is  left 
unfilled  by  the  Ribbon  (which  is  only  acces- 
sory), and  not  by  the  Foliage  (which  is  prin- 
cipal). 
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§ 30. — Distribution. 
Distribution  is  a principle  that  is  more 
important  in  those  applications  of  foliage 
which  do  not  require  Parallelism,  e.g.  in 
Diapers.  In  these : Evenness  of  diffusion  is 


necessary ; and  any  larger  ground-spaces 
that  produce  the  impression  of  being  “ holes  ” 
are  to  be  avoided.  It  has  also  a certain  value 
in  enclosed-shapes,  especially  when  varied  in 
density  (see  § 32). 


Fig.  26. 


There  are  degrees  in  the  extent  to  which 
these  principles  may  influence  the  application; 


and  these  are  characteristic  of  the  three  style 
shewn  in  figs.  28  to  30  (pp.  923-4-5). 
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In  the  example  of  the  Indian  style,  fig.  28 
(p.  923) — the  Parallelism  is  completely  carried 
all  round  inside  the  Enclosing-lines ; and  the 
Distribution  is  so  uniform  that  all  the  intersti- 
tial Ground-spaces  are  of  approximately  equal 
area.  This  is  the  one  extreme — of  evenness 
and  density. 

In  the  example  of  the  JAPANESE  style,  fig.  30 
(p.  925) — neither  Parallelism  nor  Distribution  is 
seen.  This  is  the  other  extreme — of  irregu- 
larity and  sparsity. 

In  the  example  of  the  English  style,  fig. 
29  (p.  924)  (adapted  from  the  preceding) — the 
Parallelism  is  felt  at  the  angles  where  the 
branches  approach  the  Enclosing-lines.  This  is 
sufficient  to  give  an  appearance  of  steadiness  to 
the  design,  and  to  shew  that  it  has  been  made 
for  that  particular  shape,  without  carrying  the 
foliage  closely  all  round  it ; while  the  Distri- 
bution is  varied,  the  Ground-spaces  being  of 
differing  areas.  This  design  is  well  balanced ; 
and  it  appears  to  occupy  a middle  place  in  the 
scale  between  the  uninteresting  “ texture  ” of 
the  Indian  and  the  irregular  “spotting”  of 
the  Japanese. 

The  characteristics  of  the  three  may  be 
stated  briefly  : — 

The  Indian  fills  the  shape ; 

The  Japanese  ignores  the  shape  ; 

The  English  occupies  the  shape,  combin- 
ing the  Obedience  of  the  first  with  the  Free- 
dom of  the  second. 

The  Indian  is  the  treatment  which  might 
have  been  expected  from  the  ancient  patient 
rice-eating  millions  down-trodden  for  centuries. 
It  is  seen  in  the  exquisite  work  in  the  India 
Museum. 

The  Japanese  with  its  strong  individuality 
and  ( apparent ) irregularity  is  the  result  of 
their  artistic  schools  working  on  traditional 
lines.  The  typical  method  generally  ignores 
the  given  shape  by  placing  the  Plant-form 
with  a studied  appearance  of  irregularity ; 
and  often  contravenes  it  by  carrying  a 
branch  across  the  Enclosing-lines  ; and  not 
seldom  the  work  gives  the  impression 
of  its  being  a small  piece  cut-off  fro7ii  a 
larger.  The  resulting  Fancifulness  is  charm- 
ing— when  the  irregular  feature  is  the  most 
important  in  the  composition ; when  it  is  so 
beautiful  in  execution  as  to  repay  the  attention 
which  is  attracted  by  the  irregularity  ; when 
there  is  no  repetition  ; and  when  it  is  seen  for 
the  first  time.  It  should  be  borne  in  mind,  in 
judging  of  Japanese  work,  that  the  greater 
portion  of  their  hand-made  Flower-work  is 
intended  primarily  as  Symbols  (each  plant  and 


each  attitude  of  the  foliage  having  its  meaning 
and  association),  and  only  secondarily  as 
Decoration.  [It  will  be  remembered  that — 
while  ^Esthetic  work  is  governed  by  the  shape 
and  surface — Didactic  work  is  concerned  with 


Fig.  27. 


the  meaning,  and  ignores  the  shape.]  When,, 
however,  the  same  quaint  features  and  treat- 
ment are  mechanically  repeated — the  practice 
soon  degenerates  into  an  irritating  affectation. 

Fig.  4 shews  bad  Distribution  : there  are 

■ 
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vacant  spaces  in  the  inner  part  of  the  panel,  I 
which  are  unpleasing.  If  the  ribbon  were  I 
reduced,  and  the  foliage  increased  in  quantity  j 
to  occupy  more  at  the  centre  and  at  the  lower  I 
angles,  the  effect  might  be  more  pleasing. 

The  above  remarks  have  reference  to  the  i 
Distribution  of  the  whole  of  the  features  of 
the  plant  over  the  given  Shape.  There  is,  I 
however,  a higher  kind  of  distribution — the  j 


Placing  of  the  Flowers  among  the  Leaves — 
which  is  more  difficult.-  But  inasmuch  as  the 
Flowers,  by  their  scarcity  (as  compared  with 
the  numerousness  of  the  leaves)  and  by  their 
colour  (as  compared  with  that  of  the  leaves) 
are  more  conspicuous : the  arrangement  of 
them  in  the  given  Shape  and  over  the  Surface 
is  of  the  highest  importance. 

There  should  be  a feeling  that  they  are 


scattered  over  every  part  of  the  given  Shape, 
though  not  in  positions  which  would  be  likely 
to  attract  attention.  In  many  cases,  the 
Flowers  are  at  the  top  of  the  Plant ; but,  if  in 
any  Panel  the  flowers  were  at  the  top  {only), 
then  there  would  be  a want  of  distribution. 
Hence  the  expedients  of  short  stems  and  bent 
stems  are  resorted-to.  Other  expedients  that 
are  less  justifiable  are  also  used ; and  in 


regard  to  these  it  should  be  remembered  that 
it  is  the  clumsiness  causing  the  detection 
which  is  here  the  crime.  The  position  of  the 
Flowers  should  be  considered,  however,  in 
selecting  the  Plant. 

§ 31.— Panels. 

Panels,  being  never  functional,  and  always 
important,  are  not  treated  so  severely  as  other 
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shapes.  A Panel  is  usually  the  largest  space 
in  an  object.  It  allows  of  the  greatest  variety 
of  treatment  in  Distribution,  &c.  ; and  de- 
mands the  highest  beauty  of  Realism  or  of 
some  degree  of  it.  It  is  never  Jlush  with  the 
Framing  or  general  surface  of  the  object,  but 
usually  recessed  ; and  this  loss  of  coincidence- 


of-surface  seems  to  allow  of  the  still  further 
(apparent)  loss  or  annihilation  of  surface  by 
the  Pictorial  treatment.  The  Enclosing-lines 
seem  to  necessitate  some  attention  to  Par- 
allelism ; but  it  should  not  be  so  severely 
applied  in  Panels  as  in  the  more  functional 
Borders. 


Fig.  29. 


In  Panel  ornamentation  any  appear- 
ance of  Artificiality  in  position  or  attitude  is 
to  be  carefully  avoided. 

Repetition  is  never  appropriately  applied  to 
the  high-class  features  which  are  used  in 
panels. 

The  attitudes  of  leaves  near  the  Enclosing- 
lines should  be  varied,  to  avoid  Artificiality, 
and  Monotony. 


Flowers  afford  a good  opportunity  of  obtain- 
ing beautiful  colour  in  Panels.  Artificiality  in 
their  Position  should  be  always  avoided.  In 
addition  to  the  general  rules  in  § 24,  the  fol- 
lowing treatments  should  be  always  avoided:  — 
Flowers  on  the  same  vertical  line  ; 

Flowers  on  the  same  horizontal  line  ; 
Flowers  in  similar  positions,  e.g.  in  opposite 
angles. 
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Parallelism  of  the  Stem  to  Enclosing-lines 
should  always  be  avoided:  it  attracts  atten- 
tion ; and  produces  the  effect  of  dividing  the 
panel. 

Axiality  of  the  Stem  in  the  centre  of  Panel 
should  be  avoided,  when  possible  ; and  when 
necessary  the  stem  should  be  slightly  bent,  to 
destroy  any  possibility  of  Symmetry. 


Proximity  of  the  stems  to  the  enclosing- 
lines should  be  always  avoided.  They  attract 
attention ; and  do  not  allow  space  for  the 
foliage  to  overlap  them,  as  mentioned  in  § 20. 

§ 32. — Borders. 

Borders  are  (generally)  functional,  per- 
forming, so  to  speak,  the  duty  of  a wall  in 


Fig.  30. 


surrounding  and  fencing-in  the  ornamentation 
of  the  Panel. 

Border-ornamentation  should,  there- 
fore, be  connected  and  not  fragmentary.  It 
should  be  always  subordinated  to  the  panel, 
in  beauty  of  composition  and  colour ; and 
never  treated  in  a Pictorial  manner  so  as  to 
Jose  the  surface. 

The  general  lines  of  Growth  should  be 
longitudinal , i.e^  following  the  direction  of 


the  border.  Among  the  artificial  borders  are 
the  Vertebrate,  the  Undulating,  and  the  Inter- 
lacing ; and  these  are  useful  as  suggestions 
for  the  general  lines.  Plants  which  have  long 
stems  or  branches  are  most  suitable  for  Bor- 
ders. Sometimes  the  Stem  is  continuous,  as 
shewn  in  fig.  27;  but  it  is  a better  treatment  to 
shew  the  gradual  exhaustion  of  the  branch,  as  in 
Nature  ; and  in  this  latter  case  to  preserve  the 
effect  of  continuity  by  making  the  second 
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branch  to  commence  before  the  first  leaves- 
off,  in  order  that  they  may  overlap  each  other. 

When  continuity  is  desired  and  flowers  of 
short  stems  or  bunches  are  used,  then  the 
introduction  of  a spiral  ribbon,  as  in  the  noble 
Ghiberti  Architrave  (though  slightly  more 
pronounced  than  that),  will  be  found  useful. 

The  Distribution  should  be  denser  and  more 
regular  than  in  Panels ; but  it  may  vary  in 
accordance  with  some  obvious  or  apparent 
Law.  On  comparing  the  two  Borders — fig.  31 
(embroidery),  and  fig.  37  (printed  tiles) — it 
will  be  observed  that  in  the  latter  the  distribu- 


tion is  equally  dense  on  both  edges,  while  the 
former  is  dense  (both  in  quantity  of  foliage 
and  in  strength  of  colour)  on  the  inner  edge, 
and  sparse  on  the  outer  one.  This  is  a good 
method  of  emphasizing  the  function,  by 
increasing  the  density  of  the  Border  towards 
the  edge  next  to  the  Panel  in  the  centre. 

Repetition  is  often  resorted  to ; and  an 
example  of  this  is  shewn  in  fig.  37. 

§ 33.— Friezes. 

Friezes  are  never  functional ; they  may, 
therefore,  be  as  fragmentary,  as  varied  in  dis- 
tribution, and  as  beautiful  as  the  nature  of  the 
Object  permits.  The  surface  of  the  frieze  is 
always  Jiush  with  that  of  the  Framing  of  the 
object. 

The  Frieze-ornament  should  preserve 
the  sense  of  the  Surface,  and  never  be  treated 
pictorially,  so  as  to  lose  it ; but  the  semi- 
pictorial or  second  degree  of  Realism  is  an 
appropriate  treatment,  and  it  should  be  rich 
and  beautiful.  The  lines  of  growth  will  be 
generally  transverse,  i.e.  upward  ; or  oblique. 

There  should  be  no  Repetition  in  friezes. 

§ 34. — Diapers. 

Diapers  are  used  for  three  principal 
purposes : — 

(i)  to  give  a pleasing  Texture,  at  small  ex- 

penditure, in  places  where  more  im- 
portant work  is  not  necessary  ; 

(ii)  to  disguise  Imperfection  in  material,  e.g. 

where  the  pattern  hides  flaws  in  the 
casting  or  dropped  threads  in  the  weav- 
ing, &c. ; 

(iii)  to  disguise  the  effect  of  Usage,  where  the 

variegated  surface  makes  grease-spots, 
&c.  not  so  conspicuous  as  they  would  be 
on  a plain  one. 

The  effect  of  a Texture  resulting  from 
careful  Distribution  is  therefore  desirable. 


Fig.  31. 
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There  are  degrees  in  this  evenness,  from  the 
dense  distribution  of  the  common  Carpet  to  the 
sparse  distribution  of  the  Brocade  silk.  But 
without  entering  into  the  Textile  question 
some  expedients  may  be  considered. 

In  applying  Plant-form  to  Diapers  the  Artist 
may  use  separate  flowers  or  branches  ; or 
continuous  stems. 

Separate  branches  may  be  either  iso- 
lated ; or  overlapping. 

Isolated  branches  may  be  Powdered 
either  in  frankly  severe  positions,  like  much 
mediaeval  and  heraldic  work  ; or  in  (apparently) 
irregular  positions,  like  much  Japanese  work. 

Severe  Powdering  may  have  the  repeat- 
ing branches  drawn  in  symmetrical  attitudes 


Fig.  32. 

(which  has,  however,  been  deprecated  in  § 7), 
or  in  balanced  attitudes,  as  in  the  design 
shewn  in  fig.  32.  Here  the  stems  and  leaves 
are  characteristically  massed. 

Irregular  Powdering  is  shewn  in  fig.  33. 
Here  the  stems  are  decidedly  straggling  ; yet 
they  are  so  arranged  as  to  occupy  the  space 
without  any  overlapping  ; and,  at  the  same 
time,  to  “hide  the  art”. 

Overlapping  Branches  are  resorted-to 
when  the  Distribution  is  required  to  be  more 
dense,  as  shewn  in  fig.  13.  Here  the  leaves, 
&c.  of  one  branch  overlap  the  stem  of  an- 
other; and  the  result  is  a well-knit-together 
and  well-covered  design. 

Each  of  these  three  is  a type  of  a good  treat- 
ment. Whichever  be  adopted  : it  should  be 
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frankly  treated.  Timidity  is  a great  hindrance 
in  Pattern -work.  Several  of  Messrs.  Morris 
and  Co.’s  earlier  patterns  are  good  examples 
of  frankness  in  design,  e.g.  their  “Daisy” 
pattern  of  severe  powdering,  and  their  “ Pome- 
granate and  Lemon”  of  balanced  Powder- 
ing. The  patterns  in  figs.  34  (p.  928)  and  15 
are  other  examples  of  Overlapping  Branches  ; 
and  each  is  an  admirable  example  of  subtle 
arrangement.  They  do  not  shew  the  stalk-ends 
as  the  first  three  ; but — such  small  omissions 
are  condoned  in  successful  designs. 

Generally  speaking  : — Endogeneous  plants, 
or  those  which  do  not  ramify,  should  be  treated 
in  the  Separate-branch  manner. 

Continuous  Stems  are  generally  undulat- 


Fig.  33. 


ing.  The  general  direction  of  the  undulating 
line,  may  be  vertical,  i.e.  running-upward 
parallel  with  the  breadth  of  the  wall-paper  or 
textile,  as  in  the  examples.  An  undulating 
line  in  a general  oblique  direction  running-up- 
ward toward  the  L.H.,  is,  however,  not  so 
conspicuous,  and  should  be  used  so  far 
as  possible.  The  treatment,  shewn  in  fig.  20, 
with  geometrical  undulating  stems  is  to  be 
avoided  ; and  the  subtle  indeterminate  curves 
of  nature  are  to  be  sought-out  and  used,  as 
shewn  in  figs.  6 and  21. 

It  might  be  objected — that  all  plants  shew 
Exhaustion,  and  must  come  to  an  end  ; and 
therefore  Continuous  Stems  are  unnatural. 
The  writer  hesitates  to  condemn  them,  feeling 
that  when  artistically  hidden  the  success  is 
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the  test ; though  he  would  personally  prefer 
patterns  which  frankly  meet  the  difficulty  by 
using  Separate  Branches,  as  shewn  in  fig.  13. 

A Trellis  effect  may  be  produced  by 
two  sets  of  continuous  stems.  This  will  be 
sparse  unless  there  be  a second  plant  or  a 
second  pattern  to  run-behind  and  so  occupy 
the  interstices  of  the  front  or  chief  pattern ; 
as  shewn  in  fig.  16. 

The  Stem  is  too  much  pronounced  in  figs. 
6 and  21  : overlapping  with  leaves,  or  a lighter 
tint  for  the  stems,  would  reduce  the  con- 
spicuousness. They  are  old  Wall-paper  pat- 
terns ; and,  at  the  time  they  were  made,  it 
was  a common  custom  to  “borrow”  Chintz- 
patterns  for  Wall-papers  or  to  use  a design 
indiscriminately  for  either  manufacture.  The 
stem  is  less  conspicuous  and  the  whole  sur- 
face is  better  covered  in  fig.  11  ; and  it  is 
therefore  a better  pattern  for  a Diaper  on  a 
flat  and  extended  surface  like  a Wall. 

What  has  been  said  in  the  general  rules 
(see  § 20),  about  covering  the  stems,  is 
of  paramount  importance  in  Diapers.  Nature 
is  here  our  model : the  stems  are  gene- 

rally inconspicuous  in  Her  handiwork.  In 
Pattern-work  the  stems  are  sometimes  “ there 
to  be  found  when  looked-for”,  but  as  often 
omitted.  Many  beautiful  Oriental  Carpet- 
patterns  shew  no  stem  whatever.  The  stem  is 
often  a besetting  difficulty  ; and  the  Student 
may  often  do  without  it  in  Diaper-work;  butzy 
it  be  used — then  it  must  be  natural. 

Generally  speaking  — Exogenous  plants,  or 
those  which  ramify,  are  best;  and  a plant 
which  climbs  or  bends  much  in  a sinuous 
manner,  may  be  said  to  “lend  itself”  to  this 
treatment. 

Plants  of  different  kinds  may  be  used- 
together  in  a Diaper,  very  effectively.  They 
should  be  very  different  in  character  of  growth, 
mass,  colour,  &c.  ; the  student  being  careful 
that  they  are  not  incongruous. 

If  one  have  a rigid  stem,  and  the  other  be  a 
trailing  plant,  or  if  one  be  heavy  like  the 
Pomegranate,  and  the  other  small  like  the 
Olive — then  a pleasingly  varied  pattern  will 
result,  the  smaller  detail  occupying  the  inter- 
stices of  the  larger. 

The  Flowers,  being  generally  conspicuous, 
are  sometimes  difficult  in  Diapers.  They 
should  be  so  arranged  in  position  as  to  avoid 
alignment  (see  § 24) ; and  there  should  be  a 
sense  that  they  arescatteredall-over  the  ground 
without  being  in  artificially  arranged  positions 
in  regard  to  each-other  or  to  the  given  shape. 
A result  of  Diaper-repetition  is  that  any 


particular  flower  in  each  repeat  will  be  plumb 
under  and  over  the  similar  flower  in  the  con- 
tiguous repeats  of  the  same  file  ; and  will  be 
level  with  the  similar  flowers  in  the  juxta- 
posed repeats  of  the  same  rank  or  height.  If 
a second  flower  were  placed  plumb  with,  or 
level  with  the  first  flower  : — it  would  certainly 
make  vertical  or  horizontal  alignment.  Both 
of  these  are  bad  ; the  latter  being  the  worse  ; 
and  they  should  be  avoided.  Diagonal  or 
oblique  alignment,  thought  not  so  objection- 
able, should  be  avoided,  when  possible.  It 
will  assist  the  Student  to  avoid  these,  if  he 
draw  vertical,  horizontal , and  oblique  lines 
through  the  first  flowers  ; and  then  he  should 
carefully  avoid  these  lines  in  locating  the  other 
flowers. 

A good  method  of  placing  the  flowers — 
is  to  paint  a number  of  individual  flowers, 
roughly,  on  loose  pieces  of  paper ; and  cut 
them  close  round  to  the  shapes.  These  loose 
flowers  may  then  be  moved  about  experimen- 
tally, until  the  effect  is  satisfactory ; when 
they  maybe  fixed  permanently  in  their  places  ; 
and  the  correct  working-drawing  made. 

Large  Flowers  will  often  spoil  the 
balance  of  the  diffusion  by  their  size ; but 
this  may  be  obviated  by  cutting-up  their  mass, 
as  it  is  not  the  outer  size  (to  the  extreme  tips  of 
the  petals)  but  the  weight , which  gives  balance. 
Hence  when  using  large  flowers  the  Student 
may  reduce  their  weight  by  opening  the  petals 
and  shewing  wide  spaces  of  the  ground  between 
them. 

It  is  impossible  to  foresee  all  objectionable 
treatments  ; and  it  would  be  impracticable  to 
give  diagrams  illustrating  them  ; but  what  has 
been  said  will,  it  is  hoped,  lead  the  Student  to 
search  for  these  lapses  ; and  to  expunge  them 
if  found. 

§ 35. — Two  Methods  in  designing 
Diapers. 

In  designing  with  Artificial  Foliage 
the  artist  begins  with  a general  idea  of  the 
composing  lines. 

But  in  designing  with  Natural  Foliage  : 
— he  begins  by  drawing  a branch  of  the  plant, 
and  he  does  not  attempt  to  make  it  follow  any 
lines  but  those  which  God  designed  for  it.  He 
makes  duplicate  drawings  of  this  piece  or 
branch  ; and  he  then  arranges  them  at  the 
repeating-distance  which  is  prescribed  by  the 
technical  necessities  of  the  material.  He  fills- 
in  the  gaps  with  more  nature,  if  required,  con- 
sidering the  placing  of  the  Flowers  first. 

This  method  of  composing  a Diaper  by  the 
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arrangement  of  overlapping  duplicates  of  a 
study  from  Nature  is  more  likely  to  be  Natural 
than  the  method  of  making  lines  first,  and  then 
clothing  them  with  leaves,  &c.,  because  : — 

(i.)  there  is  no  predilection  or  prejudice  in 
favour  of  one  set  of  lines  over  another, 
and  the  Student  is  willing  to  take 
Nature’s  line  ; 

(ii.)  the  result  will  be  masses  of  foliage 
rather  than  lines  of  stems. 

§ 36.— Indefinite  Shapes  and  Forms. 
Indefinite  Shapes  and  Forms  and  also 
those  of  Irregular  or  extreme  proportion  may 
be  easily  decorated  with  natural  foliage  when 
the  more  intractable  lines  of  artificial  foliage 


could  not  be  applied.  An  example  is  given  in 
the  perforated  panel  shewn  at  fig.  35,  in  which 
the  foliage  pleasingly  occupies  the  spaces 
around  the  Initial-letter,  and  gives  Connected- 
ness to  the  Frame  without  loss  of  Clearness. 

Body-ornamentation  is  often  composed 
of  plant-form  with  good  effect,  as  may  be  seen 
in  some  beautiful  classic  Drinking  - cups, 
Bronze-vases,  Cinerary-urns,  Column-shafts, 
&c.,  in  various  Museums;  and  on  many  beautiful 
Keramic  works  seen  at  Exhibitions.  This 
branch  of  the  subject  is,  however,  more 
properly  dealt-with  under  the  head  of  Vase- 
decoration. 

Free  ornaments  are  often  composed  of 
plant-form  with  good  effect.  In  interior  de- 


coration natural  foliage  is  often  used  as  a 
central  “ Trophy  ” in  a panel,  or  frieze,  or  as  a 
cresting  Acroterion  over  a Frame  or  Cornice, 
or  in  combination  with  a Shield  or  Tablet  en- 
crusted on  Mouldings,  &c. 

The  absence  of  any  strongly-marked  or  geo- 
metrical curvature  which  might  attract  the  eye 
and  militate  against  the  architectural  lines* 
the  mass  of  leafage  which  is  possible  with  cer- 
tain plants,  and  the  elasticity  with  which  the 
stems  may  be  bent  to  fill  odd  corners,  render 
natural  foliage  very  valuable ; hence  its  frequent 
use. 

§ 37.— Accessory  Objects. 

Accessory  objects  are  occasionally  used 
in  connection  with  natural  foliage  ; for  the- 
purpose  of  giving  Logical-commencement, 
Mass,  Line,  Colour,  Continuity,  Distribution, 
or  Contrast. 


Fig.  35. 

Vases  are  useful  in  Panels.  The  position, 
at  the  bottom  of  panel,  holding  the  branches, 
gives  a Reason  for  their  attitudes,  and  the 
Mass  is  placed  where  it  is  most  needed.  It 
affords  an  opportunity  for  the  introduction  of 
any  desired  colour ; and  in  a succession  of 
panels,  with  different  foliage  in  each,  the  simi- 
larity of  the  containing  vases  gives  Unity  of 
effect. 

Ribbon  is  useful  in  Panels.  It  ties  the 
branches,  and  gives  the  Logical  commence- 
ment, as  shewn  in  fig.  5.  The  Lines  of  the 
ribbon  are  often  useful  for  Flow  - of  - line, 
and  for  Contrast  to  those  of  the  foliage.  It 
gives  opportunity  for  Colour,  and  thus  for 
Unity.  It  is  also  useful  in  Borders,  to  give 
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Unity,  and  Continuity  ; as  is  seen  in  the 
Ghiberti  architrave.  The  use  of  Ribbon,  in 
connection  with  natural  foliage,  by  the  artists 
of  the  Quattro  and  Cinque  Cento  is  well  worthy 
of  study  by  the  student ; but  it  would  require 
an  entire  Lecture  ; and  hence  must  be  passed- 
over  for  the  present. 

Tablets  for  inscriptions,  and  Symbols  of 
various  kinds,  are  used  in  connection  with 
natural  foliage  : this,  however,  belongs  to  the 
Didactic  branch  of  the  subject. 

§ 38.— Animals. 

Animals  are  occasionally  used  in  connection 
with  natural  foliage,  for  the  purpose  of  giving 
interest,  Colour  or  Distribution. 


Small  Birds  and  Butterflies  are  those 
that  are  generally  used  ; and  they  are  applied 
in  Panels  only.  Their  value,  in  giving  points 
of  colour  and  in  occupying  spaces  of  the 
ground  which  might  otherwise  appear  vacant, 
will  be  seen  on  referring  to  fig.  30.  The  Artist 
will,  of  course,  introduce  those  only  that  fre- 
quent the  particular  plants  which  are  shewn. 

§ 39. — -Value  of  Natural  Foliage. 

The  study  of  Natural  foliage  will  enable  the 
Artist  to  ignore  the  Historic  styles  (except  as 
scientific  Archaeology).  These  “styles”  are 
so  many  ruts  worn  by  the  wheels  of  our  pre- 
decessors ; but  the  critic,  of  the  schoolmaster 
persuasion,  would  treat  them  as  if  Jlfoats 


Fig.  36. 


from  which  he,  like  the  Kentaurs  in  the 
7th  circle  of  the  Inferno,  would  rebuke  any 
tendency  to  rise  higher. 

The  primary  use  of  Plant  form,  i.e.  as 
Natural  Foliage,  has  been  the  attempt  of  the 
writer  on  this  occasion  : the  secondary  use,  i.e. 
as  contributory  to  the  building-up  of  Artificial 
Foliage  (the  so-called  “ Acanthus  ”),  will  be 
dealt-with  on  another.  Then,  it  will  be  seen 
that  it  will  enrich  it  and  re-vivify  it  from  age 
to  age. 

It  may  always  be  used,  as  an  intermediate 
feature  or  “modulating  chord”,  between  the 
Architectural  and[Pictorial  Arts. 


It  is  (when  properly  treated)  the  only  kind 
of  ornamentation  that  is  permanently  pleasing 
or  has  been  used  in  all  times  and  places.  An 
instance  of  its  suitability  is  seen  at  South 
Kensington  Museum  in  the  borders  round  the 
two  fine  pictures  by  the  President  of  the 
Royal  Academy.  One  of  these  is  Greek  in 
ftlace,  and  the  V.  century  B.c.  in  date : the 
companion  is  Italian  in  ftlace,  and  the  XIV. 
century  A.D.  in  date.  To  both  of  these  sub- 
jects, so  wide  apart,  no  one  artificial  orna- 
mental pattern  (which  would  necessarily  be- 
long to  one  place  and  date)  could  be  suitable  > 
but  the  natural  foliage  which  belongs  to  all 
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countries  and  times  was  suggested  by  the 
writer,  who  had  the  honour  of  carrying-it-out. 

§ 40.— Ox  Rules,  &c. 

The  writer  does  not  wish  to  dogmatise  on 
the  subject.  The  Rules,  which  have  been 
given,  are  the  result  of  some  experience  ; but 
they  are  only  Grammar.  There  is  a grammar 
of  Graphic  Representation  in  all  Arts,  in 
which  minute  rules  are  laid-down  for  the 
guidance  of  Students  ; but  there  is  also  an 
enlarged  grammar,  of  Inspired  Expression,  in 
each,  which  the  Masters  lay-down  for  them- 
selves. 

Rules,  as  Mr.  J.  W.  Papworth  observed > 
are  like  the  Buoys  round  shoaly  coasts,  which 
may  be  ignored  when  the  Mariner  has  learnt 
to  sound  the  bottom  for  himself.  The  Masters 
in  the  Arts  may  appear  to  ignore  rules  and 
produce  thereby  picturesque  Language, 
picturesque  Music,  picturesque  Architecture, 
or  picturesque  Decoration  : they  are  great 
by  reason — not  of  the  broken  rules,  but — of 
the  Power  that  is  above  rules.  The  Student 
is  therefore  advised — not  to  commence  by 
striving  to  be  picturesque  (probably  in  this  he 
would  be  only  copying  the  faults  of  another) 
but — to  choose  good  grammar  and  simplicity  ; 
and  in  time,  if  he  have  it  in  him,  Originality 
will  be  added  unto  them. 

The  Rules  should  not  be  too  apparent : the 
student  must  hide  his  Art.  The  Spectator 
should  see  Natural  foliage,  and  should  feel  that 
it  decorates  the  space.  (Note  that  “see”  is 
used  in  the  former  case,  and  “feel”  in  the 
latter;  for  he  should  only  have  an  impression 
that  the  whole  appears  decorous  ; but  the 
means  whereby  it  has  been  made  so,  i.e.  the 
Art,  should  be  hidden.)  “ Ars  est  celare 
Artem  ” ; and  if  the  work  appear  too  artificial : 
then  has  the  worker  failed. 


Fig.  37. 

§ 4r- — 

Among  those  who  are  known  as  producing 
good  work  in  this  branch  of  Applied  Art  are  : 
— Miss  Louisa  Aumonier,  Professor  George 
Aitchison  A.R.A.,  Messrs.  Arthur  Brophy, 
Charles  Campbell,  Walter  Crane  R.T.,  Louis 
Davis,  Owen  Davis,  Lewis  Day,  Dr.  Christopher 
Dresser,  Miss  Kate  Falkener,  Messrs.  George 
Haite,  Edward  Hammond,  Thomas  Hay,  Miss 
Florence  Lewis,  Messrs.  Fredrick  Miller, 
William  Morris  M.A.,  William  Muckley, 
George  Robinson  F.S.A.,  Arthur  Silver,  and 
Charles  Voysey. 
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§ 42- — 

The  examples  have,  so  far  as  possible,  been 
taken  from  Wall-papers  rather  than  from 
Textile  diapers  ; because  th e J>aJ>er  surface  is 
better  for  photographic  reproduction  than  the 
woven  one.  Acknowledgement  is  due  to  the 
following  for  the  original  work  reproduced  in 


Fig.  38. 


the  figs,  as  mentioned  Miss  Cole,  at  South 
Kensington,  fig.  13 — Miss  E.  S.  Moore,  at 
S.K.,  fig.  31 — Miss  Lambert,  at  S.K.,  fig.  37 
— Mr.  Selwyn  Image,  per  School  of  Art  Needle- 
work, fig.  32— Messrs.  Campbell  and  Smith, 
figs.  30,  36  — Messrs.  Jeffrey  and  Co.,  figs.  33, 
34 — Messrs.  Morris  and  Co.,  fig.  15 — Messrs. 
Toleman,  fig.  16 — Messrs.  Wm.  Woollams  and 
Co.,  figs.  6,  11,  12,  17,  21. 


Miscellaneous. 


THAMES  CONSERVANCY. 

In  this  year’s  report  of  the  Conservators  of  the 
River  Thames,  all  that  is  said  referring  to  sewage 
pollution  is  in  three  paragraphs  only,  which  is  in 
striking  contrast  to  the  length  it  was  found  necessary 
to  give  to  the  subjects  in  the  reports  of  many  previous 
years.  The  history  of  the  steps  taken  to  prevent 
pollution  above  the  intakes  of  the  Water  Companies 
has  been  summarised  in  the  Journal , and  the  notices 
of  the  reports  have  been  given  yearly.  The  principal 
statement  this  year  is  that  the  provisions  of  the  Act 
which  relate  to  the  prevention  of  the  discharge  of 
sewage  into  the  river  or  its  tributaries  have  been 
enforced.  Since  all  the  towns  and  villages  have  been 
compelled  to  prevent  their  sewage  from  passing  into 


the  river,  it  is  the  small  pollutions  that  have  to  be 
guarded  against.  As  to  the  sewage  works  established 
at  various  towns,  &c.,  these  have  been  very  closely- 
watched,  and  precautions  taken  to  prevent  the  possi- 
bility of  any  pollution  escaping  from  them  into  the 
river.  No  legal  proceedings  have  apparently  been 
found  necessary.  The  Conservators’  officers  also 
watch  house-boats  and  steam  launches  with  a view 
to  detecting  any  pollution  from  these  sources. 

The  difficulties  with  regard  to  Staines,  which  have 
figured  in  previous  reports,  are  not  over,  but  “ the 
Conservators,”  it  is  stated,  “ are  happy  to  be  able  to 
report  that  the  amount  of  pollution  from  the  river 
has,  owing  to  the  steps  they  have  taken,  been  dimin- 
ished, and  there  is  now  reasonable  expectation  that 
the  remaining  pollution  will  be  diverted.”  Staines 
has  been  the  last  town  to  comply  with  the  orders  of 
the  Conservators,  and  summonses  against  individuals, 
have  failed  in  their  effect.  A number  of  inhabitants 
petitioned  the  Local  Government  Board  to  hold  an 
inquiry  under  the  Public  Health  Act,  with  a view  to 
compelling  the  Staines  Local  Board  to  provide  proper 
works  for  the  disposal  of  the  sewage  of  the  district 
under  their  control. 

The  Conservators  had  opposed  the  Richmond' 
Footbridge,  Sluices,  Lock,  and  Slipway  Bill,  fearing 
that  the  works  would  be  detrimental  to  the  river.  As,, 
however,  the  Bill  passed,  they  will  themselves  cany 
out  the  scheme. 

In  the  second  part  of  the  report,  “ Upper  Naviga- 
tion— Staines  to  Cricklade,”  reference  is  made  to- 
the  additions  to  the  funds  from  the  increased  contri- 
butions of  the  water  companies,  which  will  enable 
the  Conservators  so  to  improve  some  of  the  locks- 
and  weirs  as  to  maintain  a more  equable  flow  of  the 
water  of  the  river.  The  report  concludes  with  the 
statement  that  the  funds  are  barely  sufficient  for 
fulfilling  the  duties  with  which  Parliament  has 
charged  the  Conservators. 


ORANGE  CULTIVATION  IN  JAPAN. 

There  are  many  varieties  of  the  orange  found  ir> 
Japan,  of  which  the  most  profitable  are  the  Oonshin9 
Hira  Mikan , Koji  Kinkan , and  Natsu-Mikan.  In 
the  prefecture  of  Osaka  the  location  of  the  orange 
trees  is  about  three  miles  distant  from  the  sea,  at  an 
elevation  of  2,016  feet,  and  at  Oritagun,  in  the  pro- 
vince of  Kii,  they  are  located  from  half  a mile  to 
three  miles  from  the  sea,  at  an  elevation  of  610  to 
800  feet.  A southerly  exposure  is  the  best  for  the 
tree,  and  the  best  soil  a sandy  loam,  with  gravel 
about  3 feet  from  the  surface.  Hilly  and  undulating 
land  is  preferable  for  the  Oonshin  and  Hira  Mikan 
varieties.  As  regards  the  former,  the  United  States 
Consul  at  Hiogo  and  Osaka  says  that,  in  every 
respect,  this  is  the  best  variety.  The  tree,  or,  more 
properly  speaking,  the  bush,  grows  to  a height  of 
10  or  12  feet,  and  covers  a space  22  or  23  feet  in 
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diameter.  It  branches  close  down  to  the  ground, 
and,  not  being  pruned,  the  weight  of  the  fruit  causes 
the  branches  to  lie  on  the  ground,  completely  cover- 
ing the  trunk.  They  are  extremely  prolific,  and  as 
the  fruit  is  not  thinned  out  when  small,  it  does  not 
often  attain  a size  of  over  3 or  3J  inches  in  diameter^ 
and  the  majority  are  not  over  2J  in  diameter.  Like 
all  other  fruits,  they  are  packed  by  the  Japanese 
when  green  and  sour,  as  early  as  the  1st  of  October, 
and  are  gathered  and  packed  by  December,  when 
they  are  stored,  keeping  so  well  as  to  be  found  in  the 
market  as  late  as  the  end  of  May.  The  fruit  of  the 
Oonshiti  is  flattened  at  the  ends,  the  rind  peels  off 
very  easily,  and  segments  part  as  readily.  When  the 
orange  is  cut  horizontally,  the  juice  is  so  abundant  that 
it  runs  over  freely.  They  are  practically  seedless.  Out 
of  200  lately  tested,  only  two  were  found  to  have  seeds. 
Their  flavour  is  very  pleasant,  sweet,  and  much  liked 
by  foreigners  in  Japan  and  China.  The  Hira-Mikan , 
sometimes  called  Kishin  - Mikan , or  Kino- A uni- 
Mikan , is  a smaller  fruit  than  the  Oonshin , and, 
though  it  has  a few  seeds,  it  enjoys  a good  reputa- 
tion. The  tree  grows  to  a height  of  30  feet,  is  a 
great  bearer,  and  is  as  hardy  as  the  Oonshin.  The 
Kinkan , known  in  China  as  the  Cumquoty  or  golden 
orange,  grows  to  the  height  of  16  feet,  and  is  very 
prolific.  There  are  two  kinds,  the  maru?niy  or  round 
fruit,  and  the  nagatni , or  long  fruit.  It  contains 
four  or  five  seeds,  and  is  very  palatable,  eaten,  as  it 
frequently  is,  with  the  rind  on  ; but  its  chief  use  is 
as  a preserve  in  syrup  or  crystalised.  It  has  long 
been  popular,  both  in  China  and  Japan,  when  treated 
in  this  way.  The  orange  tree  is  propagated  in 
Japan  by  grafting  on  the  stalk  the  Citrus  trifoliata , 
or  native  wild  orange,  which  is  so  extremely  hardy 
that  it  does  not  appear  to  suffer  with  cold.  It  grows 
to  the  height  of  25  to  30  feet.  The  fruit  is  perfectly 
round,  somewhat  larger  than  a billiard  ball,  and  full 
of  seeds.  The  stock  for  grafting  are  propagated  from 
these  seeds.  The  young  plants  are  replanted  each 
spring,  and,  after  two  years,  are  ready  for  grafting. 
The  leaf  is  trifoliate,  like  the  clover.  The  tree  is 
very  thorny,  and  it  is  deciduous.  The  sap  falls  in 
the  winter,  and  does  not  rise  till  late  in  the  spring ; 
and  it  is  to  this  that  the  extreme  hardiness  of  trees 
grafted  in  this  stock  may  be  attributed.  The 
Japanese  do  not  appear  to  give  the  same  attention 
to  the  cultivation  of  orange  trees  as  cultivators  in 
California  and  Florida  do,  allowing  vegetables 
and  com  to  grow  between  the  trees,  which  are 
planted  so  closely  together  that  the  branches 
often  interlock.  The  irrigation  which  takes  place 
only  in  the  dry  season,  is  effected  by  pails,  and 
the  liquid  manure  is  distributed  with  ladles.  There 
are  no  regular  orange  groves  as  in  the  United  States, 
but  irregular  patches,  and  many  trees  are  planted  on 
the  hill  sides  in  terraces,  the  same  way  as  rice  and 
other  products.  No  attention  is  paid  to  insects  be- 
yond burning  the  cocoons  of  the  chrysalis  or  beetles. 
The  principal  nurseries  where  the  young  trees  are 
propagated  are  about  twelve  miles  from  the  sea,  and 


are  protected  in  winter  till  the  third  year  with  coarse- 
straw  matting  roughly  tied  round,  the  idea  being  to 
preserve  the  young  growth,  and  not  because  injury  is- 
feared  to  the  matured  branches.  As  the  Japanese- 
see  no  beauty  in  an  upright  tree,  but  rather  prefer 
them  crooked  or  dwarfed,  the  young  trees  are  not 
staked  or  trained.  One  reason  for  preferring  the  low 
tree  is  that  they  can  pick  the  fruit  without  the  aid  of 
ladders,  and  another  reason  is  that  the  branches- 
keep  the  ground  cool  and  more  moist  than  if  exposed 
to  the  sun.  Consul  Smithers  says  that  the  market 
price  of  the  Oonshin  in  Japan  is  from  two  to  five 
silver  yen  (the  silver  yen  is  equivalent  to  about  three 
shillings  and  ninepence)  per  thousand,  according  to 
size  and  quality,  and  large  shipments  are  made  to 
San  Francisco,  but  owing  to  their  being  packed  in 
light  boxes,  the  oranges  often  arrive  in  bad  and 
damaged  condition. 


FOREST  AND  MINERAL  WEALTH  ON 
BRAZIL. 

A bulletin  lately  issued  by  the  Bureau  of  the 
American  Republics,  states  that  the  inexhaustible- 
forests  of  Brazil  abound  in  woods  of  great  value, 
some  of  the  most  beautiful  and  valuable  being 
entirely  unknown  in  Europe.  The  large  collection 
of  Brazilian  woods  exhibited  in  Philadelphia  in  187b- 
attracted  much  attention,  and  the  catalogue  mentions 
22,000  different  woods  found  in  the  valley  of  the 
Amazon  alone.  The  best  known  of  the  valuable 
woods  among  those  of  the  Amazon  are  rosewood, 
satin  wood,  shell  wood — of  which  latter  beautiful 
shell-like  articles  are  made.  The  cedars  of  Brazil  are 
entirely  different  from  the  European,  and  they  abound 
everywhere  from  north  to  south.  During  the  floods 
of  the  Amazon,  they  are  seen  borne  along  by  the 
current,  as  a writer  on  Brazil  describes  them, 
“mighty  trunks  of  foliage  like  floating  islands.’ 
Among  the  medicinal  plants  of  the  Amazon  valley 
may  be  mentioned  the  sarsaparilla,  ipecacuanha,  the 
polycarp,  the  cubeb,  the  curare — from  which  the 
Indians  extract  the  poison  for  their  arrows — the  nux 
vo?nicay  &c.  On  the  Atlantic  coast,  the  variety  of 
valuable  woods  is  continued,  and  mention  may  be 
made  of  the  acapu  and  angelica  and  the  bacury, 
which  is  the  building  wood  most  in  use  in  Maranhanu 
The  forests  abound  in  plants  producing  textile  fibres. 
A firm  at  Ceara  has  lately  commenced  the  manufac- 
ture of  the  gravatd  fibre,  a plant  belonging  to  the 
bromeliacea.  The  rubber  tree  exists  in  several 
varieties,  producing  as  many  different  sorts  of  rubber, 
and  all  through  the  northern  regions  it  thrives  well. 
The  once  famous  Brazil  wood,  which  gave  its  name 
to  the  country,  lost  its  importance  with  the  discovery 
of  the  cheaper  aniline  dyes,  and  its  exportation  has. 
dwindled  to  insignificance.  Gutta-percha  is  pro- 
duced in  Brazil  from  two  species  of  trees,  the 
jagua  ( Lucuma  gigantea)  and  the  massaranduba 
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{Mimusofis  elata ).  The  beautiful  vinhatico,  much 
-employed  in  Brazil  for  furniture  and  cabinet  work, 
-enjoys  a considerable  reputation,  the  greater  part 
of  the  furniture  in  Brazil  being  made  either  of 
rosewood  or  vinhatico.  The  beautiful  shaded  yellow 
of  this  latter  makes  it  remarkable  among  the 
woods  : at  once  useful  and  ornamental.  The  develop- 
ment of  the  vast  mineral  resources  of  Brazil,  with 
the  exception  of  gold  and  diamonds,  has  only  just 
begun.  Its  deposits  of  coal  and  iron,  laid  bare  by 
scientific  explorers,  await  for  the  most  part  the 
-labour  and  machinery  necessary  to  utilize  them.  The 
-existence  in  Brazil  has  been  demonstrated  of  copper, 
manganese,  and  argentiferous  lead  ore,  in  consider- 
able quantities,  and  in  widely  extended  localities. 
There  are  also  mines  of  iron,  coal,  gold,  and 
diamonds.  Gold  is  found  in  every  State  in  Brazil, 
and  is  systematically  mined  in  Minas  Geraes,  Rio 
■Grande  do  Sul,  Bahia,  Matto  Grosso,  Parana,  San 
Paulo,  and  Maranham.  Diamonds  are  co-extensive 
with  the  gold  deposits,  and,  like  that  metal,  are  most 
abundant  in  Minas  Geraes,  where  they  have  been 
found  since  1789.  The  most  important  locality 
known  for  the  production  of  these  gems  is  the 
district  of  Diamantina,  in  the  above-named  State. 
They  are  found  in  Parana,  in  the  gravels  of  the 
river  Tibagy,  and  in  the  bed  of  streams  dry  during 
the  summer.  Since  the  discovery  of  diamonds  at 
the  Cape  of  Good  Hope,  the  Brazilian  production 
has  greatly  diminished.  As  regards  iron,  the  State 
-of  Minas  Geraes  abounds  with  it.  It  is  not  found  in 
veins  or  strata,  buried  deep  in  the  earth,  but  in 
enormous  beds,  often  lying  at  the  surface,  or  in 
mountain  masses.  These  vast  deposits  are  worked 
only  by  small  scattered  furnaces,  charcoal  being  used 
in  the  reduction  of  the  ore.  Of  these  small  furnaces 
there  are  five  groups,  producing  about  3,000  tons 
annually,  the  product  being  used  in  the  surrounding 
districts  in  the  manufacture  of  articles  of  home  con- 
sumption, such  as  hoes,  shovels,  picks,  drills,  nails, 
horseshoes,  &c.  In  the  State  of  San  Paulo  are 
found  deposits  similar  to  the  best  Norwegian  ore  ; 
and  one  of  the  mines  is  worked  by  the  Government 
establishment,  near  the  village  of  Sorocaba.  This 
•establishment  has  two  furnaces,  and  produced  in  one 
year  about  790  tons  of  pig  iron.  The  ore  has  about 
*67  per  cent,  of  iron.  In  Santa  Caterina,  not  far 
from  a harbour  accessible  to  the  largest  vessels,  are 
vast  deposits  of  hematite,  containing  on  an  average 
30  per  cent,  of  manganese,  and  25  to  30  per  cent,  of 
iron.  In  the  State  of  Goyaz,  as  in  Minas  Geraes, 
are  found  enormous  masses  of  the  ore  itaberite.  The 
presence  of  copper  has  been  demonstrated  in  Rio 
Grande  do  Sul,  in  Matto  Grosso,  in  Minas  Geraes 
and  Ceara.  The  ore  has  never  yet  been  mined,  but 
in  the  last  named  State  works  have  been  begun  with 
a view  to  its  extraction  and  reduction.  The  ore,  as 
far  as  yet  reached,  yields  40  per  cent,  of  copper. 
The  deposits  of  lead  so  far  discovered  are  few,  but 
its  presence  has  been  determined  in  Rio  Grande  do 
Sul,  San  Paulo,  and  Minas  Geraes,  generally  in  con- 


nection with  silver — argentiferous  galena— and  some 
times  with  gold.  Bismuth  and  antimony  are  found 
in  combination  with  ores  of  other  metals,  but  not  as 
yet  in  considerable  quantities.  Up  to  the  present, 
the  deposits  of  coal  discovered  are  not,  relatively, 
so  extensive  as  those  of  iron,  but  its  presence  has 
been  determined  in  San  Paulo  where  the  borings 
indicated  its  existence  in  quantities  and  situations 
that  render  probable  a profitable  extraction.  In 
Santa  Catterina,  in  the  valley  of  the  Tubarao,  bitu- 
minous coal  exists,  and  a concession  has  been  granted 
by  the  Government  for  working  the  beds.  The 
State  of  Rio  Grande  do  Sul  appears  to  be  the  most 
favoured  in  respect  to  coal  deposits.  In  the  Candiota 
basin,  veins  of  coal  crop  out,  of  a thickness  varying 
from  four  to  six  feet,  but  the  only  mines  worked  up 
to  the  present  are  those  of  Arrois  dos  Ratos,  which 
supply  coal  to  the  steamers  that  ply  on  the  river 
and  to  the  Government  railway.  Marbles  are 
abundant  and  widely  distributed  ; they  are  of  various 
colours,  and  resist  the  disintegrating  influences  of  the 
climate,  under  conditions  destructive  of  the  marble 
imported  from  Europe.  In  Rio  Grande  do  Sul  and 
San  Paulo  are  various  manufactures  of  works  of 
marble.  Important  deposits  of  loadstone  are  found 
in  Minas  Geraes.  In  the  State  of  Goyaz,  in  the 
Sierra  dos  Cristaes  (Crystal  Range),  are  found,  in 
abundance  the  well-known  “ Brazilian  pebbles, ” 
whose  pure  quartz  is  employed  in  the  manufacture  of 
lenses  and  spectacles.  They  are  found  near  the  sur- 
face, usually  covered  with  a coating  of  iron  oxide.  In 
the  calcareous  caverns  of  the  San  Francisco  plateau 
and  of  the  river  Velhas,  in  Minas  Geraes,  saltpetre 
has  for  a long  time  been  collected.  One  of  these 
grottoes,  near  Diamantina,  furnished  within  a few 
days  after  its  discovery  forty  tons  of  the  pure  crystals. 
Graphite  is  also  found  in  considerable  quantities  in 
Minas  Geraes,  one  of  the  deposits  yielding  83  per 
cent,  of  carbon  suitable  for  pencils. 


General  Notes. 


Goal  in  Belgium. — The  extraction  of  coal  in 
Belgium,  in  the  first  half  of  1891,  was  9j°94>3^9 
tons.  The  imports  of  coal  into  Belgium  in  the 
same  period  were  789,971  tons,  while  those  of 
coke  were  60,705  tons — equivalent  to  80,940  tons 
of  coal— making  an  aggregate  of  9>965>3°°  tons* 
The  stocks  of  coal  on  hand  in  Belgium  at  the  close 
of  the  half-year  were  estimated  at  481,945  tons. 
The  exports  of  coal  from  Belgium,  in  the  first  half 
of  this  year,  were  2,074,946  tons,  while  those  of 
coke  were  482,418  tons,  equivalent  to  643,759  tons 
of  coal.  These  deductions,  taken  together,  amount 
to  3,200,648  tons,  leaving  the  consumption  of  coal 
in  Belgium,  in  the  first  half  of  this  year,  at 
6,764,652  tons. 
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All  comtnumcations  for  ihe  Society  should  be  addressed  to 
the  Secretary,  John-street,  Adelp hi,  London,  W.C. 


NOTICES. 

+ 

ARRANGEMENTS  FOR  THE 
SESSION. 

The  First  Meeting  of  the  One  Hundred  and 
Thirty-eighth  Session  of  the  Society  will  be 
held  on  Wednesday,  the  18th  November,  when 
the  Opening  Address  will  be  delivered  by  the 
Attorney-General,  M.P.,  Chairman  of  the 
Council.  Previous  to  Christmas  there  will  be 
four  Ordinary  Meetings,  in  addition  to  the 
Opening  Meeting.  The  following  arrange- 
ments have  been  made  : — 

Ordinary  Meetings. 

November  18.  — Opening  Address  by  the 
Attorney  - General,  M.P.,  Chairman  of  the 
Council. 

November  25. — Prof.  Silvanus  P.  Thompson, 
F.R.S.,  “ Measurement  of  Lenses.” 

December  2.  — G.  H.  Robertson,  F.C.S., 
Assoc.  Inst.  El.  Eng.,  “ Secondary  Batteries.”  W. 
H.  Preece,  F.R.S.,  will  preside. 

December  9.— James  Dredge,  “The  World’s 
Fair  at  Chicago,  1893.”  The  Attorney-General, 
M.P.,  Chairman  of  Council,  will  preside. 

December  16. — Prof.  VivianB.  Lewes,  “Spon- 
taneous Ignition  of  Coal,  and  its  Prevention.” 

Papers  for  which  no  dates  have  yet  been 
fixed : — 

“The  Scientific  Value  of  Lovibond’s Tintometer.” 
By  F.  W.  Edridge-Green,  M.D. 

“ Burning  Oils  for  Lighthouses  and  Lightships.” 
By  E.  Price  Edwards. 

“Dust,  and  How  to  Shut  it  Out.”  By  T. 
Pridgin  Teale. 

“Typological  Museums.”  By  General  Pitt 

Rivers. 

“ Iceland.”  By  T.  Anderson. 

“The  Woodcuts  of  Gothic  Books.”  By  William 
Morris,  M.A. 


“Artistic  Treatment  of  Jewellery  and  Personal 
Ornament.”  By  T.  W.  Tonks. 

“ Agricultural  Banks  for  India.”  By  Sir  William 
Wedderburn,  Bart. 

“The  Agricultural  Needs  of  India.”  By  Dr.  J. 
Augustus  Voelcker. 

“Travels  in  Indo-China.”  By  Lord  Lam- 
ington. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  afternoons,  at  Half- 
past Four  o’clock : — 

January  19,  February  16,  March  15,  April  5,  26, 
May  24. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  afternoons,  at  Half- 
past Four  o’clock 

January  21,  February  11,  March  3,  24,  April  28, 
May  19. 

Applied  Art  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  evenings,  at  Eight 
o’clock : — 

January  26,  February  23,  March  8,  29,  April  12, 
May  17. 

Cantor  Lectures. 

The  following  courses  of  Cantor  lectures  will 
be  delivered  on  Monday  evenings,  at  Eight 
o’clock : — 

A.  P.  Laurie,  M.A.,  “ The  Pigments  and 
Vehicles  of  the  Old  Masters.”  Three  Lec- 
tures. 

Lecture  I. — November  30. — A brief  account  of 
fresco  painting  as  described  by  Cennino  Cennini,  and 
of  the  preparation  of  panels,  gesso  work  and  gilding, 
in  the  15th  century.  Also  a description  of  the  pre- 
paration of  gilt  Spanish  leather. 

Lecture  II. — December  7. — The  pigments  used 
in  the  15th  century,  and  their  preparation  and  pro- 
perties, with  some  account  of  the  methods  of  painting. 

Lecture  III. — December  14. — The  mediums 
used  by  the  Old  Masters,  in  tempera  and  oil  painting. 
The  preparation  of  the  oils  and  varnishes,  and  the 
properties  of  the  same. 

Prof.  George  Forbes,  F.R.S.,  “ Develop- 
ments of  Electrical  Distribution.”  Four 
Lectures. 

January  25,  February  1,  8,  15. 

Prof.  William  Robinson,  M.E.,  Assoc. 
M.Inst.C.E.,  “The  Uses  of  Petroleum  in 
Prime  Movers.”  Four  Lectures. 

February  29,  March  7,  14,  21. 
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Bennett  H.  Brough,  “Mine  Surveying.” 
Three  Lectures. 

March  28,  April,  4,  n. 

Dr.  Percy  Frankland,  F.C.S.,  “ Recent 
Contributions  to  the  Chemistry  and  Baterio- 
lology  of  the  Fermentation  Industries.” 
Four  Lectures. 

May  2,  9,  16,  23. 


Howard  Lectures. 

A Special  Course  of  Six  Lectures,  under  the 
Howard  Bequest,  will  be  delivered  on  the 
following  Friday  evenings,  at  Eight  o’clock,  by 
Prof.  W.  Cawthorne  Unwin,  F.R.S., 
“ The  Development  and  Transmission  of 
Power  from  Central  Stations.” 

February  5,  12,  19,  26,  March  4,  n. 


Juvenile  Lectures. 

Two  lectures,  suitable  for  a juvenile  audience, 
will  be  delivered  on  Wednesday  evenings, 
January  6 and  13,  1892,  at  7 p.m. 


Examinations. 

Examinations  are  held  annually  by  the 
Society,  through  the  agency  of  Local  Com- 
mittees, at  various  centres  in  the  country. 
They  are  open  to  any  person.  The  subjects 
include  the  principal  divisions  of  a Commercial 
Education,  Domestic  Economy,  and  Music. 
A Programme,  containing  detailed  informa- 
tion about  the  Examinations,  can  be  had  on 
application  to  the  Secretary. 


Chicago  Exhibition,  1893, 

* 

APPLICATIONS  FOR  SPACE  IN 
THE  BRITISH  SECTION 

The  Royal  Commission  are  now  prepared  to 
receive  applications  from  manufacturers  and 
others  desirous  of  taking  part  in  the  Exhibi- 
tion. 

Such  applications  must  be  made  upon  forms 
to  be  obtained  from  the  Secretary  of  the  Com- 
mission at  their  offices,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  They  must  be 
sent  in,  properly  filled  up,  not  later  than 
February  29th,  1892,  and  addressed  to  the 
Secretary,  as  above. 

A prospectus  giving  particulars  of  charges 
for  space  and  further  information  can  be 
obtained  at  the  Society’s  offices, 


MUSICAL  CONGRESS. 

Arrangements  have  been  made  for  the  exhi- 
bition of  the  art  of  music  in  all  its  varieties, 
and  the  Committee  appointed  to  consider  the 
matter  has  proposed  that  a series  of  Con- 
gresses shall  be  arranged,  with  the  object  of 
bringing  together  as  many  as  possible  of  the 
leaders  in  musical  achievement  of  every  kind, 
including  composers,  artists,  teachers,  theo- 
rists, savants,  and  musical  journalists.  The 
Committee  has  issued  a classification.  Class  A 
includes  Instrumental,  and  Vocal  Music. 
Class  B,  the  History  and  Theory  of  Music, 
Musical  Education,  Acoustics,  &c. 


Miscellaneous. 


BUL  GA  RIA N EXHIBITION , 1892. 

Information  has  been  received  from  the  Foreign- 
office,  through  the  Science  and  Art  Department, 
respecting  an  Agricultural  and  Industrial  Exhibition 
to  be  held  at  Plovdiv  (Philippopolis)  from  the  6th 
(18)  September,  1892,  to  the  31st  October  (12th 
November).  The  authorities  are  anxious  that 
British  manufacturers  should  take  part  in  the  Ex- 
hibition. The  classes  to  which  foreigners  can  con- 
tribute consist  of  machines  and  appliances  fo 
Agriculture  and  Rural  Economy,  Industrial 
Machinery  in  general,  and  Works  treating  of  Agri- 
culture, Forestry,  Rural  Economy,  and  Public 
Industries,  Atlas,  Models,  &c.  Applications  for 
space  must  be  made  to  the  Exhibition  Committee 
at  Sofia  before  the  end  of  the  present  year.  In 
connection  with  the  above,  an  Agricultural  Exhibition 
will  also  be  held  at  Roustchouk  from  the  2nd  (14th) 
August  to  the  30th  September  (12th  October),  1893. 
The  same  classes  of  objects  can  be  exhibited  by 
foreigners  at  this  Exhibition  as  at  the  one  held  at 
Philippopolis.  Copies  of  application  forms  have 
been  received,  and  can  be  obtained  on  application  to 
the  Secretary  of  the  Society  of  Arts. 


MADRID  AMERICAN  EXHIBITION. 

In  connection  with  information  relating  to  the 
Historical  American  Exhibition,  to  be  held  at  Madrid 
in  1892,  to  commemorate  the  fourth  centenary  of  the 
discovery  of  America  by  Columbus  in  I492>  which 
was  printed  in  the  Journal  for  September  25th  last 
(see  ante  p.  842),  particulars  of  a Fine  Art  Exhibition 
have  been  received  from  the  Foreign-office  through 
the  Science  and  Art  Department.  A Royal  Decree 
was  issued  by  the  Queen  Regent  of  Spain  on  October 
4th,  1891,  to  the  effect  ‘‘That  the  National  Exhibition 
of  Fine  Arts  which,  according  to  the  provisions  of 
the  regulations  approved  by  the  Royal  Decree  of  the 
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29th  August,  1889,  ought  to  be  held  during  the 
month  of  May  next,  shall  take  place  instead  in  an 
international  form,  in  the  month  of  September  of  the 
same  year.'  ’ 

The  Exhibition  will  be  held  at  Madrid  in  connec- 
tion with  the  American  Exhibition,  and  will  be  open 
from  the  15th  September  to  the  15th  November. 
There  will  be  sections  for  Painting,  Sculpture  and 
Architecture,  and  an  International  Hanging  and 
Judging  Committee  will  be  elected. 

Each  exhibitor  may  submit  any  number  of  works 
in  each  section,  and  the  days  of  reception  will  be  in 
August,  1892. 

The  following  will  be  excluded  from  exhibition  : — 

1.  Works  which  have  competed  for  a prize  in 
former  National  Exhibitions. 

2.  Copies,  with  the  exception  of  those  which  re- 
produce a work  in  a distinct  form,  such  an  engraving 
or  drawing  from  an  oil  painting,  clay  reproduced  in 
marble  or  bronze. 

3.  Photographs. 

4.  Pictures  whose  frames  are  painted  in  such  a 
manner  as  not  to  harmonise  with  the  rest,  or  which 
cannot  be  hung  in  accordance  with  the  opinion  of  the 
Committee. 

5.  Anonymous  works. 


General  Notes. 

♦ 

Chicago  Exhibition,  1893.— Foreign  Appro- 
priations.— The  following  list  has  been  issued  of 
the  nations  and  colonies  who  intend  to  participate  in 
the  Exhibition,  with  the  amounts  of  the  appropria- 
tions officially  announced  Great  Britain,  £25,000; 
British  Guiana,  £3,000 ; British  Honduras,  £1,400  ; 
Cape  Colony,  £2,000  ; Trinidad,  £2,000 ; Guatemla, 
£24,000;  Honduras,  £4,000;  Argentine  Republic, 
,£*20,000;  Austria  - Hungary,  ,£*33,600;  Bolivia, 
,£*20,000;  Brazil, ,£*110, 000;  Chili, £20, 000;  Columbia, 
,£20,000;  Costa  Rica, ,£*10,000;  Danish  West  Indies, 
,£2,000;  Ecuador,  ,£*25,000;  France,  ,£80,000 ; 
Germany,  £50,000;  Japan,  £100,000;  Mexico, 
£150,000;  Nicaragua,  £4,000;  Peru,  £20,000; 
Salvador,  £6,000  ; Cuba,  £5,000. 

Cape  Railways. — The  traffic  earnings  on  Cape 
Government  railways  during  the  month  of  June, 
1891,  amounted  to  £157,435,  as  compared  with 
£1 58.394  for  the  corresponding  period  in  1890.  For 
the  six  months  ended  June,  1891,  the  total  traffic 
earnings  were  £918,079,  as  against  £1,051,165  for 
the  corresponding  six  months  of  last  year. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  16.. .British  Architects,  9,  Conduit-street,  W., 
8 p.ra.  Mr.  H.  Favargar,  “ Modern  Egyptian 
Buildings.” 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m. 
Right  Hon.  Sir  M.  E.  Grant-Duff,  “ Some  of  our 
Debts  to  the  East.” 

Tuesday,  Nov.  17. ..Civil  Engineers,  25,  Great  George- 
street,  S.W.,  8 p.m.  1.  Mr.  H.  K.  Bamber,  “ Port- 
land Cement:  its  Manufacture,  Use,  and  Testing.” 

2.  Mr.  A.  E.  Carey,  “The  Inspection  of  Portland 
Cement  for  Public  Works.”  3.  Mr.  William 
Smith,  “ The  Influence  of  Sea-water  upon  Port- 
land Cement  Mortar  and  Concrete.” 

Statistical,  School  of  Mines,  Jermyn-street,  S.W., 
7J  p.m.  Inaugural  Address  by  the  President,  Dr. 

F.  J.  Mouat,  LL.D. 

Zoological,  3,  Han  over- square,  W.,  8£  p.m.  1.  Mr. 

G.  A.  Boulenger,  “ A Synopsis  of  the  Tadpoles  of 
the  European  Batrachians.”  2.  Mr.  Edgar  A. 
Smith,  “ Descriptions  of  New  Species  of  Shells 
from  New  South  Wales,  New  Guinea,  the  Caroline 
and  Solomon  Islands.”  3.  M.  E.  Simon,  “The 
Spiders  of  the  Island  of  St.  Vincent.”  4.  Mr.  H. 
Nevill,  “The  Importance  of  an  Experimental 
Zoological  Station  in  the  Tropics.” 

Wednesday  Nov.  18. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C  , 8 p.m.  Opening  Address  of  the 
138th  Session  by  the  Attorney- General,  M.P., 
Chairman  of  the  Council. 

Meteorological,  25,  Great  George-street,  S.W  , 
7 p.m.  1.  Mr.  Robert  H.  Scott,  “ Report  on  the 
International  Meteorological  Conference  at 
Munich,  September,  1891.”  2.  Mr.  W.  J.  E. 

Binnie,  “A  New  Self-Recording  Rain  Gauge.” 

3.  Prof.  J.  D.  Everett,  “ Wet  and  Dry  Bulb  For- 
mulae.” 4.  Mr.  Frank  Russell,  “Results  of 
Meteorological  Observations  made  at  Akassa, 
Niger  Territories,  May,  1889,  to  December,  1890.” 

Microscopical,  20,  Hanover-square,  W.,  8 p.m.  1. 
Special  Meeting  to  consider  New  Bye-laws.  2. 
Mr.  A.  W.  Bennett,  “Fresh-water  Algae  of  South- 
West  Surrey.” 

Patent  Agents,  19,  Southampton-buildings,  W.C., 
p.m.  Opening  Address  by  the  Chairman. 

Thursday,  Nov.  i9...Linnean,  Burlington-house,  W.,  8 p.m. 
1.  Mr.  W.  Carrutliers,  “ Notes  on  the  Original 
Portraits  of  Linnaeus  made  during  a recent  visit  to 
Sweden.”  2.  Mr.  Thos.  Hick,  “A  new  Fossil 
Plant  from  the  Lower  Coal  Measures  ” 

Chemical,  Burlington-house,  W.,  8 p.m.  Capt.  W. 

de  W.  Abney,  “ Colour  Photometry.” 

London  Institution,  Finsbury-circus,  E.C.,  6 p.m. 
Rev.  Dr.  Dallinger,  “Spiders:  their  Work  and 
their  Wisdom.” 

Historical,  20,  Hanover-square,  W.,  p.m.  Mr. 
C.  W.  C.  Oman,  “Some  Points  in  the  noAtreia 
twv  ’ Ad-r]va'i(t>v.” 

Friday,  Nov.  20... Physical,  Science  Schools,  South  Ken- 
sington, S.W.  Dr.  C.  V.  Burton,  “A  New 
Theory  concerning  the  Constitution  of  Matter.” 
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CONTRIBUTIONS  TO  THE  READING-ROOM. 


The  Council  beg  leave  to  acknowledge,  with  thanks  to  the  Proprietors,  the  regular  receipt  of 
the  following  Transactions  of  Societies  and  Periodicals. 


TRANSACTIONS,  &C. 

American  Academy  of  Arts  and  Sciences,  Proceed- 
ings and  Memoirs. 

American  Chemical  Society,  Journal. 

American  Institute  of  Electrical  Engineers,  Trans- 
actions. 

American  Philosophical  Society,  Proceedings. 
American  Society  of  Civil  Engineers,  Transactions. 
Association  of  Engineering  Societies,  Journal. 

Bath  and  West  of  England  Society,  Journal. 

Berlin,  Polytechnische  Gesellschaft,  Polytechnisches 
Centralblatt. 

Birmingham  Philosophical  Society,  Proceedings. 
British  Association  for  the  Advancement  of  Science, 
Report. 

British  Guiana,  Royal  Agricultural  and  Commercial 
Society  of,  Journal. 

British  Horological  Institute,  Horological  Journal. 
Camera  Club,  Journal. 

Canada,  Royal  Society  of,  Proceedings  and  Trans- 
actions. 

Canadian  Institute,  Proceedings. 

Central  Chamber  of  Agriculture,  Proceedings. 
Chemical  Society,  Journal. 

Cleveland  Institution  of  Engineers,  Proceedings. 
County  of  Middlesex  Natural  History  and  Science 
Society,  Transactions. 

Doubs,  Societe  d’Emulation  du,  Memoires. 

East  India  Association,  Journal. 

Farmers’  Club,  Journal. 

Franklin  Institute,  Journal. 

Geological  Society,  Quarterly  Journal. 

Geologists’  Association,  Proceedings. 

Glasgow  Philosophical  Society,  Proceedings. 
Incorporated  Gas  Institute,  Transactions. 

India,  Geological  Survey  of,  Memoirs,  Records  and 
Palaeontologia  Indica. 

Indian  Meteorological  Memoirs. 

Institute  of  Bankers,  Journal. 

Institute  of  Patent  Agents,  Transactions. 

Institution  of  Civil  Engineers,  Minutes  of  Pro- 
ceedings. 

Institution  of  Civil  Engineers  of  Ireland,  Trans- 
actions. 

Institution  of  Electrical  Engineers,  Journal. 
Institution  of  Engineers  and  Shipbuilders  in  Scotland, 
Transactions. 

Institution  of  Mechanical  Engineers,  Proceedings. 
Institution  of  Naval  Architects,  Transactions. 

Iron  and  Steel  Institute,  Journal, 


Japan,  College  of  Science,  Imperial  University, 
Journal. 

Junior  Engineering  Society,  Publications. 

Kew  Gardens  Bulletin. 

Linnsean  Society,  Journal. 

Liverpool  Literary  and  Philosophical  Society,  Pro- 
ceedings. 

Liverpool  Polytechnic  Society,  Journal. 

London  Association  of  Foremen  Engineers  and 
Draughtsmen,  Publications. 

London  Chamber  of  Commerce,  Journal. 

Lyon,  Societe  des  Sciences  Industrielles,  Annales. 

Manchester  Literaiy  and  Philosophical  Society, 
Memoirs  and  Proceedings. 

Manitoba  Historical  and  Scientific  Society,  Trans- 
actions. 

Mauritius,  Societe  Royale  des  Arts  et  des  Sciences, 
Transactions. 

Munich,  Polytechnischer-Verein,  Bayerisches  In- 
dustrie-und-Gewerbeblatt. 

National  Indian  Association,  “The  Indian  Magazine.” 

Nederlandsche  Maatschappij  ter  Bevordering  van 
Nijverheid,  Tidjschrift. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders, Transactions. 

Nova  Scotian  Institute  of  Natural  Science,  Pro- 
ceedings and  Transactions. 

Patent-office,  The  Illustrated  Official  Journal. 

Pharmaceutical  Society,  Journal  and  Transactions. 

Philadelphia,  Academy  of  Natural  Sciences,  Pro- 
ceedings. 

, Engineers’  Club  of,  Proceedings. 

Photographic  Society  of  Great  Britain,  Journal. 

Physical  Society  of  London,  Proceedings. 

Quekett  Microscopical  Club,  Journal. 

Royal  Agricultural  Society,  Journal. 

Royal  Astronomical  Society,  Memoirs. 

Royal  Colonial  Institute,  Proceedings. 

Royal  Cornwall  Polytechnic  Society,  Annual  Report. 

Royal  Geographical  Society,  Proceedings  and 
Journal. 

Royal  Geological  Society  of  Ireland,  Journal. 

Royal  Historical  and  Archoeological  Association  of 
Ireland,  Journal. 

Royal  Institute  of  British  Architects,  Journal  of  Pro- 
ceedings and  Transactions. 

Royal  Institution  of  Great  Britain,  Proceedings. 

Royal  Irish  Academy,  Transactions  and  Proceedings. 

Royal  Meteorological  Society,  Quarterly  Journal. 

Royal  National  Life  Boat  Institution,  “ The’  Life 
Boat.” 


November  13,  1891.] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


939 


Royal  Scottish  Society  of  Arts,  Transactions. 

Royal  Society,  Philosophical  Transactions  and  Pro- 
ceedings. 

Royal  Society  of  Edinburgh,  Transactions  and  Pro- 
ceedings. 

Royal  Statistical  Society,  Journal. 

Royal  United  Service  Institution,  Journal. 
Schlesische  Gesellschaft  fur  vaterlandische  Cultur, 
Jahres  Bericht. 

Societe  d’Encouragement  pour  l’lndustrie  Nationale, 
Bulletin. 

Societe  Internationale  des  Electriciens,  Bulletin. 
Societe  Nationale  d’Acclimatation  de  France, 
Revue. 

Society  of  Antiquaries,  Archseologia  and  Proceedings. 
Society  of  Architects,  Proceedings. 

Society  of  Biblical  Archaeology,  Transactions  and 
Proceedings. 

Society  of  Chemical  Industry,  Journal. 

Society  of  Cymmrodorion,  Magazine. 

Society  of  Dyers  and  Colourists,  Journal. 

Society  of  Engineers,  Transactions. 

Society  of  Public  Analysts,  “ The  Analyst.” 

South  Wales  Institute  of  Engineers,  Proceedings. 
Tasmania,  Royal  Society  of,  Papers  and  Proceedings. 
Victoria  Institute,  Journal  of  the  Transactions. 
Wiirttemburg,  Konigliche  Centralstelle  fur  Gewerbe 
und  Handel,  Jahresberichte. 

Zoological  Society,  Proceedings  and  Transactions. 

PERIODICALS. 

Twice  a Week. 

Chemiker-Zeitung. 

Weekly. 

Accountant. 

Amateur  Photographer. 

American  Gas  Light  Journal. 

American  Architect  and  Building  News. 

American  Manufacturer  and  Iron  World. 

Architect. 

Architecture  and  Building  (New  York). 

Athenaeum. 

Bradstreet’s. 

Breweries  and  Distilleries. 

British  Architect. 

British  Journal  of  Photography. 

Builder. 

Builders’  Weekly  Reporter. 

Building  News. 

Chemical  News. 

Chemist  and  Druggist. 

Civil  Service  Competitor. 

Colliery  Guardian. 

Colonies  and  India. 

Cosmos  ; Revue  des  Sciences. 

Electrical  Engineer. 

Electrician. 

Electricite. 

Engineer. 

Engineering. 


Engineering  Record  (New  York). 

English  Mechanic. 

European  Mail. 

Farmer  and  Stock  Breeder. 

Gardeners’  Chronicle. 

Gardening  World. 

Herapath’s  Railway  Journal. 

Indian  Engineering. 

Industries. 

Invention. 

Iron. 

Ironmonger. 

Jewelers’  Weekly  (New  York). 

Journal  of  Gas  Lighting. 

Journal  d’ Hygiene. 

Journal  des  Mines. 

Land  and  Water. 

Medical  Press  and  Circular. 

Metropolitan  Local  Government  Journal. 

Miller. 

Millers’  Gazette. 

Mining  Journal. 

Moniteur  Industriel. 

Musical  Standard. 

Nature. 

Perak  Government  Gazette. 

Photographic  News. 

Pottery  and  Glassware  Reporter  (Pittsburgh). 
Practical  Engineer. 

Produce  Markets’  Review. 

Publishers’  Circular. 

Queen. 

Revue  Industrielle. 

School  Board  Chronicle. 

Schoolmaster. 

Science  (New  York). 

Scientific  American. 

Statist. 

Telegraphic  Journal  and  Electrical  Review. 
Textile  Mercury. 

Warehousemen  and  Drapers’  Trade  Journal. 
Fortnightly. 

Anthony’s  Photographic  Bulletin. 

Brewers’  Guardian. 

Corps  Gras  Industriels. 

Country  Brewers’  Gazette. 

Finance  Chronicle. 

Gaceta  Industrial. 

Ingeniero  y Ferretero  Espanol  y Sud-Americano. 
Irish  Builder. 

Jeweller  and  Metalworker. 

Moniteur  des  Produits  Chimiques. 

Planters’  Gazette. 

Monthly. 

Art  Journal. 

Bookseller. 

Brewers’  Journal. 

British  Bookmaker. 

British  Trade  Journal. 
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Building  Societies’  Gazette. 

Building  World. 

Cabinet  Maker  and  Art  Furnisher. 

Camera. 

Canadian  Patent  Office  Record. 

Caterer  and  Refreshment  Contractors’  Gazette. 
Cigar  and  Tobacco  World. 

Confectioners’  Union. 

Dental  Record. 

Drinks. 

Dyer  and  Calico  Printer. 

Educational  Times. 

Electrical  Plant. 

Engineering  Magazine  (New  York). 

Furniture  Gazette. 

Furniture  and  Decoration. 

Giornale  del  Genio  Civile. 

Greater  Britain. 

Hardware  Trade  Journal. 

Inland  Architect  (Chicago). 

Irish  Textile  Journal. 

Ironmongery. 

Journal  of  Decorative  Art. 

Leather  Trades’  Circular. 

Machinery  Market. 

Manufacturer  and  Inventor. 

Manufacturers’  Review  and  Industrial  Record. 
Marine  Engineer. 

Midland  Naturalist. 

Mineral  Water  Trade  Review  and  Guardian. 
Monde  de  la  Science  et  de  l’Industrie. 
Moniteur  Scientifique. 

Musical  Times. 

Nautical  Magazine. 

Oestereichische  Monatsschrift  fiir  den  Orient. 
Paper  Maker. 

Paper  Makers’  Monthly  Trade  Journal. 
Plumber  and  Decorator. 

Pottery  Gazette. 


Propriete  Iudustrielle. 

Publication  Industrielle  d'Armengand  Ain6.  Revue 
illustree,  des  Machines,  Appareils  et  Procedes. 
Railway  Press. 

Saddlers,  Harness  Makers,  and  Carriage  Builders’ 
Gazette. 

Sanitary  Record. 

Sugar  Cane. 

Specialities. 

Symons’s  Monthly  Meteorological  Magazine. 

Textile  Recorder. 

Ulster  Agriculturist. 

Watchmaker,  Jeweller,  and  Silversmith. 

Two-Monthly. 

Coach  Builders’,  Harness  Makers’,  and  Saddlers’  Art 
Journal. 

Quarterly. 

Technology  Quarterly  (Boston,  Mass.). 

NEWSPAPERS. 

Belgian  News. 

Bombay  Gazette  (Overland  Summary). 

Ceylon  Observer  (Overland  Edition). 

Daily  Inter  Ocean  (Chicago). 

Eastern  Post. 

Empire. 

Home  and  Colonial  Mail. 

London  Commercial  Record. 

London  and  China  Telegraph. 

Newcastle  Weekly  Chronicle. 

Nottinghamshire  Guardian. 

Sheffield  and  Rotherham  Independent. 

South  African  Empire. 

Times  of  Ceylon  (Weekly  Summary). 

Times  of  India  (Overland  Weekly  Edition). 

West  London  Observer. 

Westminster  and  Lambeth  Gazette. 
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A. 

Abel,  Sir  Frederick,  K.C.B.,  Albert  medal  awarded  to,  657  ; 

presented  to,  by  H.R.H.  the  Prince  of  Wales,  739 
Abercorn,Duke  of,  C.B.,  chair,  proposed  Irish  channel  tunnel, 
235 

Abney,  Capt.  W.  de  W.,  C.B  , F.R.S.,  chair , photography 
in  aniline  colours,  150;  Popular  afternoon  lectures , 
science  of  colour,  249,  269,  281,  315,  331 ; report  of  council, 
680 

Africa,  chartered  companies  in,  paper  by  Commander  V. 
Lovett  Cameron,  C.B  , 249 

Agricultural  and  mineral  development  of  Colorado,  884 

colonies  in  Venezuela,  652 

credit  institutions  in  Austria,  849 

industry  in  Asiatic  Russia,  807  ; in  Russia,  8j2 

products  of  Madagascar,  748 

Agriculture  and  live  stock  in  the  Argentine  republic,  17 
Albert  medal,  list  of  awards,  281,  315  : awarded  to  Sir 
Frederick  Abel,  K.C.B.,  657  ; report  of  council,  680  ; pre- 
sentation by  H.R.H.  the  Prince  of  Wales  to  W.  H.  Perkin, 
F.R.S.,  and  Sir  Frederick  Abel,  F.R.S.,  739 
Alligators"  teeth,  247 
Aluminium  in  steel  ingots,  774 
America  (see  “ United  States.”) 

American  tinned  fruit,  78 

American  (Spanish)  trade,  development  of,  725 

Aniline  colours,  photography  in,  paper  by  A.  G.  Green,  C.  F. 

Cross,  and  E.  J.  Bevan,  150 
Annam,  forests  of,  16 

Applied  Art  Section  Meeting  of  the  committee,  51  ; 
report  of  council,  679 

ist  Meeting  “ Lithography  ; a finished  chapter  in  the 
history  of  illustrative  art,”  by  William  Simpson,  189 
2nd  Meeting  . — “ Sgraffito,”  by  Heywood  Sumner,  229 
3rd  Meeting Enamels  and  enamelling,”  by  J. 
Starkie  Gardner,  331 

4th  Meeting  : — “ The  use  of  cloisonne  for  decoration  in 
ancient  and  modern  times,”  by  Clement  Heaton,  375 
5th  Meeting Decorative  plaster-work:  modelled 
stucco-work,”  by  G.  T.  Robinson,  F.S.A.,439 
6th  Meeting “ Glass  painting,”  by  H.  Arthur  Ken- 
nedy, 591 

Argentine  republic,  agriculture  and  live  stock  in,  17;  beer 
production  and  consumption  in  the,  651 
Armenia  and  its  people,  paper  by  Capt.  J.  Buchan  Telfer, 
R.N.,  567 

Armstrong,  T.,  chair , decorative  plaster-work : modelled 
stucco-work,  439 

Asbestos  in  New  South  Wales,  606 ; mining  in  Canada,  854 
Attorney-General,  M.P.,  Q.C.,  opening  address  as  chairman 
of  council,  6;  chair,  Chicago  exhibition,  31;  chaii , me- 
thods and  processes  of  the  ordnance  survey,  257 ; re-elected 
chairman  of  council,  687 
Australia  (Western),  mining  in,  86 

Austria,  agricultural  credit  institutions  in,  849;  forestry  in 
858 


Austro-Hungarian  railways  and  the  zone  system,  843 
Aumonier,  F.,  letter,  fast  and  fugitive  dyes,  566 
Aumonier,  W.,  disc.,  glass-painting,  603 

B. 

Bahamas,  fibre-cleaning  machines  in  the,  913 

Bailey,  F.,  paper,  electric  lighting  progress  in  London,  51 

Banana  production  in  tropical  countries,  519 

Barley  culture  in  France,  15 

Barnaby,  Sydney,  disc.,  steam  lifeboats,  136 

Barrett,  William  Alexander,  obituary,  914 

Barry,  Charles,  ch  nr,  sgraffito,  229 

Barton,  James,  disc.,  the  proposed  Irish  channel  tunnel,  240 
Bayley,  Sir  Steuart  Colvin,  K.C.S.I.,  chair,  Indian  village 
communities,  403 

Beer  production  and  consumption  in  the  Argentine  re- 
public, 65 1 
Belgium,  coal  in,  934 

Bernard,  Sir  Charles,  K.C.S.I.,  disc.,  hall-marking  of  silver 
plate,  170  ; chav,  economic  development  of  Siam,  282 
Bevan,  E.  J.,  A.  G.  Green,  and  C.  F.  Cross,  paper,  photo- 
graphy in  aniline  colours,  150  ; silver  medal  awarded  to 
them,  657 

Bimetallism,  paper  by  Sir  Guilford  Molesworth,  K.C.I.E., 
456 

Birdwood,  Sir  George,  K.C.I.E.,  disc.,  hall-marking  of  silver 
plate,  167 ; disc.,  history  and  description  of  the  growing 
uses  of  Tussur  silk,  648  ; annual  meeting,  686  ; letters , 
tughra  of  the  Sultans  of  Turkey,  809,  846,  867 
Black,  Dr.,  disc.,  physical  tests  in  competitive  examinations, 
26 

Blackburn,  Henry,  disc.,  illustrated  journalism,  184 
Books,  Notes  on  : — 

Abney,  Captain,  colour  measurement  and  mixture,  698 
Beaumont,  R.,  colour  in  woven  design,  139 
Buchan,  W.  P.,  ventilation,  726 

Catalogue  of  the  science  library  in  the  South  Kensing- 
ton Museum,  589 

Coghlan,  G.  A.,  wealth  and  progress  of  New  South 
Wales,  590 
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Earl,  A.  G.,  laboratory  work,  92 
Finch,  J.,  to  South  Africa  and  back,  29 
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Moffatt’s  new  geography,  726 
Wright,  Dr.  C.  R.  Alder,  threshold  of  science,  28 
Wright,  Lewis,  optical  projection,  521 
Borax,  sources  and  applications  of,  paper  by  E.  L.  Fleming, 
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Botly,  W.,  disc.,  hall-marking  of  silver  plate,  170 
Braddon,  Sir  Edward  N.  C.,  K.C.M.G.,  paper,  recent 
development  of  Tasmanian  industries  and  prosperity,  363  ; 
silver  medal  awarded  to,  657 

Bramwell,  Sir  Frederick,  Bart.,  F.R.S.,  disc.,  opening  meet- 
ing, 14 ; disc.,  Chicago  exhibition,  47  ; chair , electric 
lighting  progress  in  London,  51 ; chair,  modern  flour  mill- 
ing, 298 ; chair,  annual  general  meeting,  675  ; elected 
deputy  chairman  of  council,  687 
Brandreth,  A.,  disc.,  Indian  village  communities,  417 
Brazil,  forest  and  mineral  wealth  of,  933 
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Brunton,  R.  Henry,  letter,  decorative  plaster-work,  520 
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Report  of  council,  679 
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Catechu  (pale)  or  kath,  156 
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Chaplin,  Mr.,  disc.,  electric  lighting  progress  in  London,  62 
Cheesewright,  F.  H.,  paper,  harbours,  natural  and  artificial 
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Chemistry  (photographic),  Cantor  lectures  by  R.  Meldola, 
787,  799,  8r2  ; syllabus,  279 

Chetwynd,  Capt.  the  Hon.  H.  W.,  R.N.,  disc.,  steam  life- 
boats, 135 

Chicago  Exhibition,  1893  :— 

The  Chicago  international  exhibition  of  1893,  paper  by 
J.  Dredge,  32  ; letter  F.  W.  Fletcher,  63 
Notices,  80,  115,  328,  361 
Plans  of  buildings,  87,  897 
Classification,  361 
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Bristol  at  the  exhibition,  847 

Extracts  from  The  Times  articles  on  Chicago  and  its 
exhibition,  871.  904 
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Sultans  of  Turkey,  822 
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v prosperity,  363  ; disc.,  some  vicissitudes  in  the  story  of 
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Abney,  C.B.,  F.R.S.,  249,  269,  281,  315,  331  ; standard  of, 
report  of  council,  684 
Colour  tests  of  the  Board  of  Trade,  851 
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Constantinople  commercial  museum,  674 
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Cotton,  General  Sir  Arthur,  K.C.S.I.,  letter,  Periar  irrigation 
project,  589 
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687  ; Sir  Frederick  Bramwell  elected  deputy  chairman,  687 

, thanks  to  J.  Dredge  for  his  paper  on  the  Chicago 

exhibition,  657 

Crompton,  R.E.,  disc.,  electric  lighting  progress  in  London, 
60 

Cross,  C.  F.,  disc  , fast  and  fugitive  dyes,  550 
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them,  657 
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D. 

Dallmeyer,  T.  R.,  disc.,  impressionism  in  photography,  74  ; 

disc  , photography  in  aniline  colours,  155 
Danvers,  F.  C.,  silver  medal  presented  to,  13  ; disc.,  study  of 
Indian  history,  669 

Davis,  H.  J.,  disc.,  modern  flour  milling,  310 
Davison,  G.,  paper,  impressionism  in  photography,  65 
Da}-,  Lewis  F.,  disc.,  lithography,  199  ; disc.,  use  of  cloisonne 
for  decoration,  3S8 ; chair , glass  painting,  591  ; disc., 
history  and  description  of  the  growing  uses  of  Tussur  silk, 
649 

Debenham,  W.  E.,  disc.,  impressionism  in  photography,  75 
Decimal  coinage,  weights,  and  measures,  paper  by  J.  Emerson 
Dowson,  201 ; letter.  Dr.  W.  W.  Hardwicke.  245 
Decorative  treatment  of  natural  foliage,  Cantor  lectures  by 
Hugh  Stannus,  859,  874,  905,  917 
Delepine,  Dr.,  disc.,  physical  tests  in  competitive  examina- 
tions, 26 

Demerara,  sugar  planting  in,  137 
Denmark,  ceramics  in,  277 

Donaldson,  Hunter,  disc.,  use  of  cloisonne  for  decoration, 
387  ; disc.,  decorative  plaster-work,  453 
Douglas,  Prof.,  disc.,  vicissitudes  in  the  story  of  China,  490 
Doulton,  Sir  Henry,  chair,  the  use  of  cloisonne  for  decora- 
tion, 375 

Dowson,  J.  Emerson,  paper,  decimal  coinage,  weights,  and 
measures,  201 

Drawing  Society  of  Great  Britain  and  Ireland,  605  ; report 
of  council,  682 

Dredge,  James,  paper , Chicago  international  exhibition  of 
189 3,  32;  thanks  voted  to,  for  paper,  657;  letter,  F.  W. 
Fletcher,  63  ; annual  meeting,  686 

— and  Sir  Henry  Trueman  Wood,  report  on  a 

visit  made  to  Chicago,  in  September,  1891,  887 
Drysdale,  Dr.  Charles,  disc.,  Indian  village  communities,  418 
Dyes,  fast  and  fugitive,  paper  by  J.  J.  Hummel,  535  ; letters, 
F.  Aumonier,  566;  J.  J.  Hummel,  588 
Dysart,  Earl  of,  disc.,  the  proposed  Irish  channel  tunnel,  243 

E. 

Earthenware,  Budapesth,  exhibition  of,  227,  328 
Eastty,  J.,  disc.,  bimetallism,  471 

Egerton  of  Tatton,  Lady,  chair,  history  and  description  of 
the  growing  uses  of  Tussur  silk,  608 
Eggs  (Canadian),  834 

Electric  lighting  progress  in  London,  paper  by  F.  Bailey,  51 
Electrical  transmission  or  power,  Cantor  lectures  by  G.  Kapp, 
687,  699,  711 ; syllabus,  228 

Electricity  in  relation  to  the  human  body ; its  dangers  and 
its  uses,  paper  by  H.  N.  Lawrence  and  A.  Harries,  M.D., 
316  ; letters,  J.  S.  Pennington,  553  ; Dr.  Harries,  565 
Elephant  leather,  674 

Elgar,  Dr.  Francis,  chair,  steam  lifeboats,  126 
Enamels  and  enamelling,  paper  by  J.  Starkie  Gardner,  331 
Europe,  Eastern,  public  lighting  in,  829 
European  flax  trade,  834 

Examinations,  competitive,  physical  tests  in,  paper  by  F. 

Galton,  F.R.S.,  19 
Examinations,  Society  of  Arts 

1891  notice,  51J 

Offer  of  prizes,  81 

Report  of  council,  682 

Music,  practical,  report  of  council,  683 

Special  examination  for  School  Board  teachers,  903 

1892  programme,  903 
Exhibitions  : — 

Budapesth  earthenware,  227,  328 


Bulgarian , 936 

Chicago,  1893  ( see  “ Chicago  ”) 

Jamaica,  734 

Madrid  American,  842,  936 
Odessa  (1894),  822 

Paris,  proposed  exhibition  of  fine  art  prizes,  834 
Tasmania,  243 

F. 

Farrer,  Sir  Thomas,  letter,  hall-marking  of  silver  plate,  172 

Fibre-cleaning  machines  in  the  Bahamas,  913 

Fibres  (vegetable)  of  Trinidad,  325 

Fildes,  Luke,  R.A.,  chair,  illustrated  journalism,  173 

Finance,  report  of  council,  685 

Financial  statement,  1891,  655 

Flax  culture  in  Russia,  551 

trade,  European,  834 

Fleming,  E.  L.,  paper,  sources  and  applications  of  borax,  524 
Fleming,  Dr.  J.  A.,  silver  medal  presented  to,  13 
Fletcher,  F.  W.,  letter,  Chicago  exhibition,  63 
Flour  milling,  modern,  paper  by  J.  Harrison  Carter,  299 ; 
letter,  J.  Sheppard,  327 

Foliage  (natural),  decorative  treatment  of,  Cantor  lectures 
by  H.  Stannus,  859,  874,  905  917  ; syllabus,  402 
Food  consumption  in  Vienna,  362 

Forbes,  Prof.,  George,  F.R.S.,  disc.,  electric  lighting  progress 
in  London,  61 

Foreign  and  Colonial  Section  : — 

Meetings  of  the  committee,  51,  249 
Report  of  council,  678 
Alteration  of  hour  of  meeting,  105 

1st  Meeting : — “ Chartered  companies  in  Africa,”  by 
Commander  V.  Lovett  Cameron,  C.B.,  249 
2nd  Meeting  : — “ Recent  development  of  Tasmanian  in- 
dustries,” by  Sir  Edward  N.  C.  Braddon,  K.C.M.G., 

363 

3rd  Meeting  : — “ Some  vicissitudes  in  the  story  of 
China,”  by  Sir  Thomas  Wade,  G.C.M.G.,  K.C.B.,  475 
4th  Meeting: — “Armenia  and  its  people,”  by  Captain 
J.  Buchan  Telfer,  R.N.,  567 
Forest  production  of  Madagascar,  797  ; of  Brazil,  933 
Forestry  of  Austria,  858  ; of  Annam,  16 ; of  Hungary,  185  ; 

of  Tasmania,  672  ; of  Zululand,  833 
Foster,  Clement  Le  Neve,  D.Sc.,  appointed  Professor  of 
Mining,  Royal  College  of  Science,  92  ; chair,  sources  of 
petroleum  and  natural  gas,  421 
Fothergill  prize,  notice,  591 
Foundling  asylums  in  France,  808 
Foxwell,  Prof.  H.  S.,  M.A.,  chair,  bimetallism,  456 
France,  barley  culture  in,  15  ; tulle  industry  in,  157  ; process 
of  firing  porcelain  in,  401  ; curing  codfish  in,  773  ; found- 
ling asylums  in,  808  ; centres  of  silk  industry,  855 
French  railways,  roads,  and  canals,  246 

wine  and  cider  production  in  1890,  266 

watches,  774 

Frewen,  Moreton,  disc.,  bimetallism,  472 
Fruit,  American  tinned,  78 

G. 

Galton,  Sir  Douglas,  K.C.B.,  F.R.S.,  disc.,  physical  tests  in 
competitive  examinations,  27 

Galton,  Francis,  F.R.S.,  paper,  physical  tests  in  competitive 
examinations,  19 

Gardner,  J.  Starkie,  paper,  enamels  and  enamelling,  331 ; 

disc  , use  of  cloisonn6  for  decoration,  387 
Gaseous  illuminants,  Cantor  lectures  by  Prof.  Vivian  B. 
Lewes,  81,  94,  106,  117,  141 ; syllabus,  2 ; letter,  W. 
Wilkinson,  520 
Gem  mining  in  Siam,  17 
German  technical  museums,  114 

Germany,  home  industries  in,  99  ; willow-ware  manufacture 
in,  673 
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Glass-painting-,  paper  by  H.  Arthur  Kennedy,  591 
Gomme,  G.  L.,  disc.,  Indian  village  communities,  416 
Gordon,  J.  G.,  silver  medal  presented  to,  13 
Gordon,  Robert,  papei , economic  development  of  Siam,  283 
Goslin,  S.  B.,  disc.,  uses  of  petroleum  in  prime  motors,  517 
Grant-Duff,  Right  Hon.  Sir  Mountstuart,  G.C.S.I.,  C.I.E., 
chair,  the  Periar  irrigation  projects,  555  ; chair,  the  study 
of  Indian  history,  658 
Granville,  Earl,  K.G.,  obituary,  389 

Green,  A.  G.,  C.  F.  Cross,  and  E.  J.  Bevan,  paper,  photo- 
graphy in  aniline  colours,  150 ; silver  medal  awarded  to 
them,  657 

Green,  J.  F.,  paper,  steam  lifeboats,  127 ; silver  medal 
awarded  to,  657 

Griffiths,  Mr.,  disc.,  Tasmanian  industries,  370 
Griggs,  W.,  letter,  lithography,  200 
Guiana  (Dutch),  india-rubber  industry  of,  886 
Gutta-percha  tree  at  Singapore,  848 

H. 

Haden,  T.  Seymour,  letter , impressionism  in  photography,  74 
Hagopian,  G.,  disc  , Armenia  and  its  people,  584 
Hall-marking  of  silver  plate,  paper  by  E.  J.  Watherston,  161 
Hallowes,  William,  obituary,  80 

Hamilton,  Colonel  A.  C.,  R.E.,  chair,  chartered  companies 
in  Africa,  249 

Harbours,  natural  and  artificial,  paper  by  F.  H.  Cheesewright, 
345 

Harcourt,  L.  F.  Vernon,  disc.,  harbours,  360 
Hardwicke,  Dr.  W.  Wright,  letter,  decimal  coinage,  245 
Harries,  Arthur,  M.D.,  and  H.  Newman  Lawrence,  Paper, 
electricity  in  relation  to  the  human  body,  316  ; letter,  565 
Hasted,  Colonel  J.  O.,  paper,  the  Periar  irrigation  project, 
Madras  Presidency,  555 
Hawkshaw,  Sir  John,  F.R.S.,  obituary , 605 
Hayter,  Harrison,  disc.,  the  proposed  Irish  channel  tunnel, 
241 

Heaton,  Clement,  disc.,  enamels  and  enamelling,  344  ; paper, 
the  use  of  cloisonne  for  decoration  in  ancient  and  modern 
times,  375;  disc.,  glass  painting,  603 
Hemp  cultivation  in  Italy,  48 ; in  the  Philippine  Islands, 
552  ; in  Smyrna,  186 

Henchman,  Mr  , disc.,  electricity  in  relation  to  the  human 
body,  323 

Hibberd,  James  Shirley,  obituary , 18 
Hill,  Sir  John,  and  the  Society  of  Arts,  853 
Hindostan,  Mint  of,  in  the  16th  century,  by  A.  Wingham,  775 
Hipkins,  A,  J.,  Cantor  lectures,  construction  and  capabilities 
of  musical  instruments,  739,  751,  763  ; syllabus,  139 
Home  industries  in  Germany,  99 
Hong  Kong,  rice  cleaning  in,  808 

Hope,  Sir  Theodore  C.,  K.C.S.I.,  silver  medal  presented  to, 
13  ; chair,  hall-marking  of  silver  plate,  161  ; disc.,  Periar 
irrigation  project,  563 
Horse  breeding  in  New  South  Wales,  277 
Horticulture  (technical),  9x4 
Horton,  Dana,  disc.,  bimetallism,  472 
Howard  lectures,  report  of  council,  682 

Hughes,  John,  disc.,  durability  of  pictures  painted  with  oils 
and  varnishes,  399 

Human,  H.,  disc.,  modern  flour  milling,  311 
Hummel,  J.  J.,  paper,  fast  and  fugitive  dyes,  535  ; letter,  585; 
silver  medal  awarded  to,  657 

Hungary,  commercial  and  industrial  condition  of,  102 ; 
forests  of,  185 

Hunt,  W.  Holman,  chair,  durability  of  pictures  painted  with 
oils  and  varnishes,  391 

Hygiene,  congress  of,  115,  249  ; medals  offered  under  Shaw 
trust,  375  ; report  of  council,  684 

I. 

Illustrated  journalism,  paper  by  Carmichael  Thomas,  173 
Imperial  institute,  report  of  council,  684 


Impressionism  in  photography,  paper  by  G.  Davison,  65 
India,  cultivation  of  oranges  in,  844  ; sugar  in,  795  ; Russian 
and  American  oil  in,  822 
India-rubber  industry  of  Dutch  Guiana,  ^86 
Indian  coal  production,  726 

government  publications,  328 

history,  study  of,  paper  by  C.  L.  Tupper,  658 

preserves,  112 

Indian  Section  : — 

Meetings  of  the  committee,  31,  249  ; report  of  council, 
677  ; alteration  of  hour  of  meeting,  105 
1st  Meeting  Hall-marking  of  silver-plate,  with 
special  reference  to  India,”  by  Edward  J.  Watherston, 
161 

2nd  Meeting  “ The  economic  development  of  Siam,” 
by  Robert  Gordon,  M.Inst.C.E.,  282 
3rd  Meeting: — “The  Indian  village  communities,  with 
special  reference  to  their  modern  study,”  by  B.  H. 
Baden-Powell,  C.I.E.,  403 

4th  Meeting: — “The  Periar  irrigation  project,  Madras 
presidency,”  by  Col.  J.  O.  Hasted,  R.E.,  555 
5th  Meeting : — “ History  and  description  of  the  growing 
uses  of  Tussur  silk,”  by  Thomas  Wardle,  608 
6th  Meeting The  study  of  Indian  history,”  by  Charles 
L.  Tupper,  658 
Institutions  in  Union  : — 

Gateshead,  North  Eastern  Railway  literary  institution, 

903 

London,  central  young  men’s  Christian  association, 
Exeter-hall,  19 

Rochdale,  engineering  school  and  government  school  of 
science  and  art,  903 

Irish  channel  tunnel,  proposed,  paper  by  Sir  Roper  Leth- 
bridge, 235 

Iron  and  wood  industries  of  Sweden,  397 
Italy,  cultivation  of  hemp  in,  48  ; preparation  of  macaroni  in, 
737 

J- 

Jackson,  Hamilton,  disc.,  glass  painting,  603 
Jamaica  exhibition,  734 
Japan,  orange  cultivation  in,  932 
Jeans,  J.  S.,  disc.,  Chicago  exhibition,  46 
Johnston,  William,  M.P.,  disc.,  the  proposed  Irish  channel 
tunnel,  243 

Jones,  Mr.,  disc.,  electricity  in  relation  to  the  human  body, 

323 

Journalism,  illustrated,  paper  by  Carmichael  Thomas,  173 
Juvenile  lectures,  “ Mimicry  in  animals,”  by  E.  B.  Poulton, 
M.A.,  93,  105  ; report  of  council,  680 

K. 

Kapp,  Gisbert,  Cantor  lectures,  electric  transmission  of 
power,  687,  699,  711 ; syllabus,  228 
Kath,  or  pale  catechu,  156 

Kennedy,  A.  B W.,  F.R.S.,  disc.,  electric  lighting  progress 
in  London,  61 

Kennedy,  C.  M.,  C.B.,  disc.,  Chicago  exhibition,  46;  annual 
meeting,  686 

Kennedy,  H.  Arthur,  paper,  glass  painting,  591 
Kensington  (South),  Museum,  designs,  774 
Kew  reports,  29 

Kohlsaat,  H.  H.,  disc.,  Chicago  exhibition,  47 
Krall,  C.,  disc.,  use  of  cloisonne  for  decoration,  388 

L. 

Landon,  F.  H.,  disc.,  economic  development  of  Siam,  297 
Laurie,  A.  P.,  paper,  on  the  durability  of  pictures  painted 
with  oils  and  varnishes,  392  ; silver  medal  awarded  to,  657 
Lawrence,  H.  Newman,  and  Arthur  Harries,  M.D.,  papei , 
electricity  in  relation  to  the  human  body,  316 
Leather  industry  of  Mexico,  103 
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Leather,  elephant,  674 

Lectures,  Howard,  report  of  council,  682 

• , Juvenile,  mimicry  in  animals,  by  E.  B.  Poulton, 

M.A.,  93,  105  ; report  of  council,  680 

, Popular  Afternoon,  the  science  of  colour,  by  Capt. 

Abney,  C.B.,  D.C.L.,  F.R.S.,  249,  269,  281,  315,  331  ; report 
of  council,  680 

Leighton,  John,  disc. . impressionism  in  photography,  76; 

disc.,  illustrated  journalism,  185  ; letter,  lithography,  246 
Leitner,  Dr  , disc.,  study  of  Indian  history,  670 
Leng,  J.  B.,  disc.,  the  proposed  Irish  channel  tunnel,  242 
Lethbridge,  Sir  Roper,  K.C.I.E.,  M.P.,  paper,  the  proposed 
Irish  channel  tunnel,  235 
Levant,  sponge  fisheries  of  the,  853 

Lewes,  Pro*.  Vivian  B.,  Cantor  lectures,  gaseous  illuminants, 
81,  94,  106,  117,  141 ; syllabus,  2 
Liberty  Lazenby,  silver  medal  presented  to,  13 
Library,  additions  to  the,  870 
Lifeboats,  steam,  paper  by  J.  F.  Green,  127 
Lighting  (public),  in  Eastern  Europe,  829 
Limestone  industry  in  the  United  States,  833 
Linton,  Sir  James  D.,  P.R.I.,  chair , lithograph}’,  189 
Liquorice  plant  in  Turkey,  845 

Lithography,  a finished  chapter  in  the  history  of  illustrative 
art,  paper  by  W.  Simpson,  189;  lette/s,  J.  Leighton, 
246 ; Wyatt,  Papworth,  246 
Lofoden  cod  fisheries,  738 
London,  trees  in,  79 

Longden,  H.,  chair,  enamels  and  enamelling,  331 ; disc., 
decorative  plaster-work,  454 

Low,  Sir  Hugh,  G.C.M.G. , disc.,  economic  development  of 
Siam,  296 

Lyall,  Sir  Alfred,  K.C.B.,  K.C.S.I.,  chair,  some  vicissitudes  in 
the  story  of  China,  475  ; disc.,  study  of  Indian  history,  669 
Lye,  W.  T.,  disc.,  photography  in  aniline  colours,  155 

M. 

Macaroni  in  Italy,  preparation  of,  737 

McCullough,  F.  W.,  disc.,  the  proposed  Irish  channel 
tunnel,  240 

Maclagan,  General,  disc.,  study  of  Indian  history,  670 
Maclear,  Capt.  J.  P.,  R.N.,  disc.,  methods  and  processes  of 
the  ordnance  survey,  264 

Madagascar,  agricultural  products  of,  748  ; forest  production 
of,  797 

Madrid  American  Exhibition,  842,  936 
Mahogany  trade  of  Honduras,  91 
Manganese  ores  in  the  United  States,  798 
Manuel,  R.,  d'sc.,  colonisation  and  its  limitations,  275 ; 
disc.,  bimetallism,  470 

Marriage,  Mr.,  aisc.,  modern  flour  milling,  311 
Martin,  J.  Biddulph,  disc.,  decimal  coinage,  weights,  and 
measures,  224 

Maskell,  Mr.,  d sc.,  impressionism  in  photography,  74 
Medals  : — 

Presentation  of,  session  1889-90,  13 

Albert,  list  of  awards,  281,  315  ; awarded  to  Sir  F.  Abel, 
K.C.B.,  657;  report  of  council,  680;  presented  by 
H.R.H.  the  Prince  of  Wales  to  W.  H.  Perkin,  F.R.S., 
and  Sir  F.  Abel,  F.R.S.,  739 
Drawing  society,  report  of  council,  682 
Fothergill,  offer,  591 ; report  of  council,  682 
Mulready,  offer,  687  ; report  of  council,  681 
Owen  Jones  prizes,  successful  candidates,  823  ; offer  of 
prizes,  835  ; report  of  council,  681 
Shaw  trust,  offered  to  Congress  of  Hygiene  and  Demo- 
eraphy,  375  ; report  of  council,  682 
Stock,  offer,  687  ; report  of  council,  681 
Society’s  silver  medals  for  papers  read  session  1889-90, 
presented,  13  ; session  1890-91,  awarded  to  J.  F.  Green, 
A.  C.  Green,  C.F.  Cross  and  E.J.  Bevan,  C.  Thomas, 
Sir  C.  Wilson,  A.  P.  Laurie,  W.  Robinson,  J.  J. 
Hummel,  Sir  E.  N.  C.  Braddon,  Sir  T.  Wade, 


B.  H.  Baden  Powell,  T.  Wardle,  C.  L.  Tupper,  W. 
Simpson,  G.  T.  Robinson,  657;  report  of  council,  681 
Society’s  bronze  medals,  presented  to  candidates  in 
musical  examinations,  14 ; for  drawing,  report  of 
council,  682 

Meetings  of  the  137TH  Session  : — 

Annual  Meeting,  675 

Art  (Applied)  Section  {see  “Art,  Applied’-) 

Foreign  and  Colonial  Section  {see  “ Foreign  ”) 
Indian  Section  {see  “ Indian  ”) 

Ordinary  : — 

Report  of  council,  676 
Programme  for  session,  1 

1st  Meeting  Opening  address  by  the  Attorney- 
General,  M.P.,  chairman  of  the  council,  5 
2nd  Meeting: — “ Physical  tests  in  competitive  examina- 
tions,” by  Francis  Galton,  F.R.S.,  19 
3rd  Meeting  : — “ The  Chicago  exhibition,  1893,”  by 
James  Dredge,  31 

4th  Meeting  : — “ Electric  lighting  progress  in  Lon- 
don,” by  F.  Bailey,  51 

5th  Meeting  : — “ Impressionism  in  photography,”  by 
George  Davison,  65 

6th  Meeting: — “Steam  lifeboats,”  by  J.  F.  Green, 
127 

7th  Meeting: — “Photography  in  aniline  colours,” 
by  A.  G.  Green,  C.  F.  Cross,  and  E.  J.  Bevan,  150 
8th  Meeting  : — “ Illustrated  journalism,”  by  Car- 
michael Thomas,  173 

9th  Meeting  : — “Decimal  coinage,  weights,  and  mea- 
sures,” by  J.  Emerson  Dowson,  201 
10th  Meeting  : — “ The  proposed  Irish  channel  tunnel,” 
by  Sir  Roper  Lethbridge,  K.C.I.E.,  M.P.,  235 
nth  Meeting  : — “ Methods  and  processes  of  the 
ordnance  survey,”  by  Colonel  Sir  Charles  Wilson, 
K.C.B.,  K.C.M  G.,  F.R.S  , 257 
12th  Meeting  : — “ Colonisation  and  its  limitations,”  by 

E.  J.  Ravenstein,  269 

13th  Meeting: — “ Modern  flour  milling,”  by  J.  Harri- 
son Carter,  298 

14th  Meeting  : — “ Electricity  in  relation  to  the  human 
body,”  by  H.  Newman  Lawrence  and  Arthur 
Harries,  M.D.,  316 

15th  Meeting  : — “ Harbours,  natural  and  artificial,”  by 

F.  H.  Cheesewright,  345 

16th  Meeting  : — “ The  durability  of  pictures  painted 
with  oils  and  varnishes,”  by  A.  P.  Laurie,  391 
17th  Meeting  : — “ The  sources  of  petroleum  and  natural 
gas,”  by  Wm,  Topley,  F.R.S. , 421 
18th  Meeting  : — “ Bimetallism,”  by  Sir  Guilford  Moles* 
worth,  K.C  I.E.,  455 

rgth  Meeting : — “ The  uses  of  petroleum  in  prime 
motors,”  by  William  Robinson,  M.E.,  491 
20th  Meeting:  — “The  sources  and  applications  of 
borax,”  by  E.  L.  Fleming,  523 
21st  Meeting: — “Fast  and  fugitive  dyes,”  by  Prof.  J. 
J.  Hummel,  535 

Meldola,  R.,  F.R.S.,  Cantor  lectures,  photographic 
chemistry,  787,  799,  812  ; syllabus,  279 
Members,  list  of,  notice,  65  ; report  of  council,  685 
Memorial  tablets,  report  of  council,  684 
Mexican  leather  industry,  103 

Mimicry  in  animals,  Juvenile  lectureshy  E.  B.  Poulton,  93, 
105  ; report  of  council 

Mineral  resources  of  New  South  Wales,  835  ; of  Brazil,  933 
Mines  of  New  Caledonia,  830 

Mining  in  Queensland,  372  ; in  Western  Australia,  86 
Mint  of  Hindostan  in  the  16th  century,  775 
Molesworth,  Sir  Guilford,  K.C.I.E.,  disc.,  decimal  coinage, 
weights,  and  measures,  225;  paper,  bimetallism,  456;  disc., 
Periar  irrigation  project,  562 

Montagu,  Samuel,  M.P.,  disc.,  decimal  coinage,  weights,  and 
measures,  224 


JOURNAL  OF  THE  SOCIETY  Os  ARTS. 


[ November  13,  1891. 


946 


Mordey,  W.  M.,  disc.,  electric  lighting  progress  in  London, 

61 

Morgan,  Delmar,  disc.,  Armenia  and  its  people,  586 
Morocco,  sacred  citron  of,  821 

Moulton,  J.  Fletcher,  Q.C.,  F.R.S.,  disc.,  impressionism  in 
photography,  76 

Mullins,  General,  disc.,  Periar  irrigation  project,  563 
Murray,  Mr.,  disc.,  chartered  companies  in  Africa,  256 
Museums  (technical)  in  Germany,  114 

Musical  instruments,  construction  and  capabilities  of,  Cantor 
lectures  by  A.  J.  Hipkins,  739,  751,  763  ; syllabus,  139 

N. 

New  Caledonia,  mines  of,  830 

New  South  Wales,  asbestos  in,  606;  mineral  resources  of, 
835  ; horse  breeding  in,  277 

Newman,  P.  H .,disc.,  impressionism  in  photography,  77 
Nicaragua  Canal,  100 
Ningpo,  silk  culture  in,  27 

Norman,  Henry,  disc.,  economic  development  of  Siam,  297 

O. 

Obituary 

Report  of  council,  685 
Barrett,  William  Alexander,  914 
Granville,  Earl,  K.G.,  389 
Hallowes,  William,  80 
Hawkshaw,  Sir  John,  F.R.S.,  605 
Hibberd,  J.  Shirley,  18 
Perkins,  Loftus,  533 
Smith,  Willoughby,  750 

Thomson,  Dr.  William,  Archbishop  of  York,  103 
Wyon,  Leonard  C.,  810 
Odessa  exhibition,  822 

O’Halloran,  J.  S.,  disc.,  Tasmanian  industries,  371 
Oil,  Russian  and  American,  in  India,  822 
Oil  (olive)  in  Spain,  698 

Oils  and  varnishes,  durability  of  pictures  painted  with,  paper 
by  A.  P.  Laurie,  392  ; letter,  W.  F.  Reid,  437 
Olive  cultivation  in  Northern  Persia,  278 
Orange  cultivation  in  Japan,  952  ; in  India,  844 
Ordnance  survey,  methods  and  processes  of  the,  paper  by 
• Sir  Charles  Wilson,  K.C.B.,  258 

Orrock,  James,  silver  medal  presented  to,  14 ; disc  , litho- 
graphy, 199 

Owen,  Mr.,  disc.,  sources  and  application  of  borax,  530 
Owen  Jones  prizes,  successful  candidates,  823 ; offer  of 
prizes,  835 

P. 

Paget,  Arthur,  silver  medal  presented  to,  13 
Pagliardini,  T.,  disc.,  "(decimal  coinage,  weights,  and 
measures,  226 

Palestine,  viticulture  in,  762 

Pap  worth,  Wyatt,  disc.,  lithography,  246 ; disc.,  decorative 
plaster-work,  453  ; disc.,  glass  painting,  602  ; scrutineer, 
675 

Paraguay,  resources  and  industries  of,  750 
Paris  theatres,  receipts  in  1890,  374 
Patent-office  report,  724 

Payne,  Alexander,  disc.,  methods  and  processes  of  the 
ordnance  survey,  264 

Pennington,  J.  S.,  letter,  electricity  in  relation  to  the  human 
body,  553  ; disc.,  Periar  irrigation  project,  563 
Periar  irrigation  project,  Madras  Presidency,  paper  by  Col. 

J.  O.  Hasted,  555  ; letter,  Sir  Arthur  Cotton,  589 
Perkin,  W.  H.,  F.R.S.,  Albert  medal  presented  to,  by  H.R.H. 

the  Prince  of  Wales,  739 
Perkins,  Loftus,  obituary,  533 
Persia  (northern),  olive  cultivation  in,  278 
Persian  carpet  weaving,  731 


Petroleum,  uses  of,  in  prime  motors,  paper  by  Prof.  Wm. 
Robinson,  492  ; tetters , W.  C.  Unwin,  533  ; W.  Robinson, 
553  ; in  Russia,  275  ; sources  of  petroleum  and  natural 
gas,  paper  by  W.  Topley,  F.R.S.,  421 
Pfoundes,  Capt.,  disc.,  economic  development  of  Siam,  298 
Philippine  islands,  hemp  cultivation  in  the,  552 
Phoenician  commerce,  698 

Photographic  chemistrj',  Cantor  lectures  by  R.  Meldola,  787, 
799,  812  ; syllabus,  279 
conference,  notice,  159 

Photography,  impressionism  in,  paper  by  G.  Davison,  65  ; in 
aniline  colours,  paper  by  A.  G.  Green,  C.  F.  Cross,  and 
E.  G.  Bevan,  150 

Physical  tests  in  competitive  examinations,  paper  by  F. 

Galton,  F.R.S.,  19 
Piassava,  sources  of,  913 

Pictures,  durability  of,  painted  with  oils  and  varnishes,  piper 
by  A.  P.  Laurie,  392  ; letter,  W.  F.  Reid,  437 
Pine-apple  cultivation  in  the  United  States,  866 
Plaster-work  (decorative),  modelled  stucco-work,  paper  by 
G.  T.  Robinson,  439  ; letters,  R.  H.  Brunton,  521  ; G.  T. 
Robinson,  531  ; W.  F.  Reid,  532;  L.  Bridger,  565 
Popular  lectures,  the  science  of  colour,  by  Capt.  Abney, 
C.B.,  D.C.L.,  F.R.S.,  249,  269,  281,  315,  331  ; report  of 
council,  680 

Porcelain,  process  of  firing,  in  France,  401 
Poulton,  E,  B.,  Juvenile  lectures,  mimicry  in  animals,  93, 
105  ; report  of  council,  680 

Powell,  B.  H.  Baden,  paper,  Indian  village  communities, 
with  special  reference  to  their  modern  study,  403 ; silver 
medal  awarded  to,  657 

Power,  electric  transmission  of,  Cantor  lectures  by  G.  Kapp, 
687,  699,  711 ; syllabus,  228 
Precious  stones  in  the  United  States,  821 
Preece,  W.  H.,  F.R.S.,  chair,  electricity  in  relation  to  the 
human  body,  316 

Prime  motors,  uses  of  petroleum  in,  paper  by  Prof.  Wm. 
Robinson,  492  ; letters,  W.  C.  Unwin,  533,  W.  Robinson, 
553 

Prussia,  savings  banks  in,  362 

Q. 

Queensland,  mining  in,  372 

R. 

Railways  of  the  world,  806;  Austro-Hungarian,  and  the 
zone  system,  843  ; of  Columbia,  138  ; French,  roads  and 
canals,  246  ; of  Cape  of  Good  Hope,  937 
Ravenstein,  E.  J.,  paper,  colonisation  and  its  limitations,  269 
Rawlings,  W.,  disc.,  modern  flour  milling,  310 
Rawson,  Sir  Rawson,  K.C.M.G.,  chair,  colonisation  and  its 
limitations,  269 

Reading-room,  contributions  to  the,  938 
Reckenzaun,  A.,  disc.,  steam  lifeboats,  135 
Redwood,  Boverton,  disc.,  sources  of  petroleum  and  natural 
gas,  436  ; disc.,  uses  of  petroleum  in  prime  motors,  5x6 
Reed,  Talbot  B.,  silver  medal  presented  to,  13 
Reid,  Walter  F.,  disc.,  durability  of  pictures  painted  with 
oils  and  varnishes,  398 ; letter , 437 ; letter,  decorative 
plaster-work,  531 
Rice-cleaning  in  Hong  Kong,  808 

Robbins,  Mr.,  disc.,  enamels  and  enamelling,  343  ; disc., 
decorative  plaster-work,  454 

Roberts,  Sir  Owen,  M.A.,  F.S.A.,  chair , fast  and  fugitive 
dyes,  535 

Roberts-Austen,  Prof.  C.,  C.B.,  F.R.S.,  silver  medal  pre- 
sented to,  14  ; disc.,  durability  of  pictures  painted  with  oils 
and  varnishes,  398 

Robinson,  George  T.,  disc.,  sgraffito,  232  ; paper,  decorative 
plaster-work:  modelled  stucco-work,  439;  letter,  531; 
silver  medal  awarded  to,  657 

Robinson,  Prof.  Wm.,  paper,  uses  of  petroleum  in  prime 
motors,  492  ; letter,  553  ; silver  medal  awarded  to,  657 
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Robottom,  Arthur,  disc.,  sources  and  applications  of  borax, 
530 

Robson,  Col.,  disc.,  decimal  coinage,  weights,  and  measures, 
225 

Rogers,  A.,  disc.,  Indian  village  communities,  417 
Rogers,  Mr.,  physical  tests  in  competitive  examinations,  27 
Roscoe,  Sir  Henry  E.,  M.P.,  F.R.S.,  chair,  decimal  coin- 
age, weights,  and  measures,  201 
Rudler,  F.  W.,  chair,  sources  and  application  of  borax,  523 
Ruffer,  Dr.  Armand,  silver  medal  presented  to,  13 
Russia,  agricultural  industry  in  Asiatic,  807 ; petroleum 
wealth  of,  275 

Russian  agricultural  industries,  832 
■ flax  culture,  551 

S. 

Sanderson,  Cobden,  disc.,  sgraffito,  233 
Sanderson,  Mr.,  disc.,  modern  flour  milling,  311 
Savings  banks  in  Prussia,  362 

Savory,  Sir  William  S.,  F.R.S.,  chair,  physical  tests  in  com- 
petitive examinations,  19 
Sawdust  and  shaving,  utilisation  of,  374 
Scammony,  production  of,  in  Asiatic  Turkey,  798 
Scents  and  perfumes,  327 

Scott,  General,  A.  de  C.,disc.,  methods  and  processes  of  the 
ordnance  survey,  263 

Scott,  W.  Lascelles,  disc.,  illustrated  journalism,  185 
Selwyn,  Admiral,  disc.,  uses  of  petroleum  in  prime  motors, 
5i7 

Sessional  arrangements,  1890-91,  1 ; 1891-92,  915 
Seton-Karr,  W.  S.,  disc.,  Indian  village  communities,  416  ; 

disc. ; study  of  Indian  history,  669 
Sgraffito,  paper  by  H.  Sumner,  229;  letter,  Alan  S.  Cole, 
267 

Shan  States  (Northern)  coalfields  of,  588 
Sheppard,  J..  letter,  modern  flour  milling,  327 
Siam,  economic  development  of,  paper  by  R.  Gordon,  283  ; 
letter,  W.  Martin  Wood,  327 

■,  gem  mining  in,  17 

Silk  culture  in  Ningpo,  27 
industry,  centres  of  the  French,  855 

(Tussur),  history  and  description  of  the  growing  uses  of 

paper  by  J.  Wardle,  608  ; letter,  Hyde  Clarke,  674  ; M.  M. 
Bhownaggree,  726 

Silver  plate,  hall-marking  of,  paperby  E.  J.  Watherston,  161 
Simon,  H.,  disc.,  decimal  coinage,  weights,  and  measures, 
225 

Simpson,  William,  paper,  lithography,  a finished  chapter  m 
the  history  of  illustrative  art,  189  ; silver  medal  awarded  to, 
657  ; letter,  tughra  of  the  Sultans  of  Turkey,  857 
Singapore,  gutta-percha  tree  at,  848 

Smartt,  W.,  disc.,  the  proposed  Irish  channel  tunnel,  242 
Smith,  General  Philip,  C.B.,  disc.,  electricity  in  relation  to 
the  human  body,  323 
Smith,  Willoughby,  obituary,  750 
Smyrna,  cultivation  of  hemp  in,  186 
Society  of  Arts,  history  of,  762  ; and  Sir  John  Hill,  853 
Spain,  cork  industry  in,  77  ; olive  oil  in,  698 
Sparkes,  J.,  disc.,  use  of  cloisonne  for  decoration,  388 
Spiders  and  engineers,  725 
Spiller,  John,  disc.,  fast  and  fugitive  dyes,  549 
Sponge  fisheries  of  the  Levant,  853 

Stannus,  Hugh,  disc.,  lithography,  198  ; disc.,  sgraffito,  233  ; 
disc.,  decorative  plaster-work,  453  ; disc.,  fast  and  fugitive 
dyes,  549  ; Cantor  lectures,  decorative  treatment  of  natural 
foliage,  859,  874,  905,  917  ; syllabus,  402 
Steam  machinery  for  embroidery-making  in  Switzerland,  856 
Steel,  aluminium  in  steel  ingots,  774 

Stokes,  Lieut. -Gen.  Sir  John,  K.C.B.,  silver  medal  presented 
to,  13 

Stringer,  Mr.,  disc.,  modern  flour  milling,  310 
Stucco-work,  modelled,  paper  by  G.  T.  Robinson,  439 
Sugar  in  India,  795 


Sugar  planting  in  Demerara,  137 
Sumner,  Heywood,  paper,  sgraffito,  229 
Swan,  Howard,  disc.,  electricity  in  relation  to  the  human 
body,  323 

Sweden,  wood  and  iron  industries  of,  399 
Switzerland,  watch  making  industry  in,  850  ; steam  machinery 
for  embroidery  making  in,  856 
Symonds,  Captain  Loder,  disc.,  bimetallism,  471 

T. 

Tasmania,  forests  of,  672 
Tasmanian  exhibition,  243 

industries  and  prosperity,  recent  development  of, 

paper  by  Sir  E.  N.  C.  Braddon,  363 
Tattersall,  Alfred  R.,  disc.,  modern  flour  milling,  311 
Tea  trade  between  China  and  Russia,  869 
Telfer,  Capt.  J.  Buchan,  R N.,  paper,  Armenia  and  its 
people,  567 
Terra-cotta  clays,  886 
Thames  conservancy,  932 
Theatres  (Paris),  receipts  of,  in  1890,  374 
Thomas,  Carmichael,  paper,  illustrated  journalism,  173 ; 

silver  medal  awarded  to,  657 
Thomas,  F.  B.,  disc.,  hall-marking  of  silver  plate,  172 
Thompson,  Prof.  Silvanus,  D.Sc.,  F.R.S.,  chair,  uses  of 
petroleum  in  prime  motors,  491 
Thomson,  Dr.  William,  Archbishop  of  York,  obituary,  103 
Thornton,  T.  H.,  C.S.I.,  disc.,  hall-marking  of  silver  plate, 
170  ; disc.,  Indian  village  communities,  414 
Thornycroft,  J.  I.,  disc.,  steam  lifeboats,  134 
Thurlow,  Lord,  disc.,  opening  meeting,  14 
Thwaite,  Mr.,  disc.,  uses  of  petroleum  in  prime  motors,  517 
Timber,  Yoruba,  18 
Tobacco  culture  at  Yera  Cruz,  89 

Topley,  W.,  F.R.S.,  disc.,  the  proposed  Irish  channel  tunnel, 
242  ; paper,  sources  of  petroleum  and  natural  gas,  421 
Trade,  loss  of  British,  from  use  of  British  weights  and 
measures,  886 

Treasurer’s  statement  of  receipts,  payments,  and  expenditure, 
1890  91,  655 
Trees  in  London,  79 

Trewby,  W.  G.,  disc.,  colonisation  and  its  limitations,  275 
Trinidad,  vegetable  fibres  of,  325 
Trotter,  A.  P.,  disc.,  enamels  and  enamelling,  344 
Tughra  of  the  Sultans  of  Turkey,  letters.  Sir  George  Bird- 
wood,  809,  846,  867  ; Hyde  Clarke,  822  ; W.  Simpson,  857 
Tull,  Jethro,  826 
Tulle  industry  in  France,  157 

Tupper,  C.  L.,  disc.,  Indian  village  communities,  415  ; paper, 
the  study  of  Indian  history,  658  ; silver  medal  awarded  to, 
657 

Turkey,  liquorice  plant  in,  845 

, Asiatic,  wool  production  in,  786 

, production  of  scammony  in,  798 

Tussur  silk,  history  and  description  of  the  growing  uses  of, 
paper  by  T.  Wardle,  608 ; letters,  Hyde  Clarke,  674  ; M.  M 
Bhownaggree,  726 
United  States  labour  law,  751 

shipping  on  the  American  lakes,  762 

, manganese  ores  in  the,  798 

— , precious  stones  in  the,  821 

, increase  of  farm  animals  in  the,  832 

, lime  industry  in  the,  833 

, pine- apple  cultivation  in  the,  866 

, coal  production  of  the,  885 

Unwin,  Prof.,  F.R.S.,  disc.,  uses  of  petroleum  in  prime 
motors,  516;  letter,  533 

V. 

Venezuela,  agricultural  colonies  in,  652 ; economic  condition 
of,  785 

Vera  Cruz,  tobacco  culture  at,  89 


JOLRNAL  OF  THE  SOCIETY  OF  ARTS . 


[. November  13,  1891. 


948 


Verney,  F.  W.,  disc.,  economic  development  of  Siam,  296 
Yesey,  J.  J.,  disc.,  electricity  in  relation  to  the  human  body, 

323 

Vienna,  food  consumption  in,  362 

Village  communities  (Indian),  with  special  reference  to  their 
modern  study,  paper  by  B.  H.  Baden-Powell,  403 
Viticulture  in  Palestine,  762 


W. 

Wade,  Sir  Thomas,  G.C.M.G.,  K.C.B.,  disc.,  some  vicissi- 
tudes in  the  story  of  China,  475  ; silver  medal  awarded  to, 
657 

Walford,  Mr.,  disc.,  Tasmanian  industries,  370 

Walker,  Mr.,  disc.,  chartered  companies  in  Africa,  257 

Wallace,  R.  W.,  disc  , electric  lighting  progress  in  London. 
62 

Wardle,  T.,  disc.,  fast  and  fugitive  dyes,  548  ; paper,  history 
and  description  of  the  growing  uses  of  Tussur  silk,  648; 
silver  medal  awarded  to,  657 

Warnerke,  Mr.,  disc.,  photography  in  aniline  colours,  155 

Watches  (French),  774 

Watchmaking  industry  in  Switzerland,  850 

Watherston,  E.  J.,  paper,  hall-marking  of  silver  plate,  with 
special  reference  to  India,  161 

Watkin,  Sir  Edward,  Bart.,  M.P.,  disc.,  the  proposed  Irish 
channel  tunnel,  240 

Webster,  Sir  Richard,  Q.C  ,M.P.,  opening  address  as  chair- 
man of  council,  6 ; chair,  Chicago  exhibition,  31  ; chair, 
methods  and  processes  of  the  ordnance  survey,  257  ; elected 
chairman  of  council,  687 

Weights  and  measures,  decimal,  paper  by  J.  E.  Dowson, 
20  r 


j Wheatley,  H.  B.,  disc.,  enamels  and  enamelling,  343  ; disc., 
glass-painting,  603 

Whitaker,  William,  F.R.S.,  silver  medal  presented  to,  13 
Wilkinson,  C.  S.,  mineral  resources  of  New  South  Wales, 

835 

Wilkinson,  W.,  letter,  gaseous  illuminants,  520 
Willow-ware  manufacture  in  Germany,  673 
Wilson,  Sir  Charles,  K.C.B.,  K.C.M.G.,  F.R.S.,  paper , 
methods  and  processes„of  the  ordnance  survey,  258  ; silver 
medal  awarded  to,  652 ; chair,  Armenia  and  its  people,  567 
Wine  industry  of  California,  653 

and  cider  production  in  France  in  1890,  266 

Wingham,  Arthur,  the  Mint  of  Hindostan  in  the  xCth 
century,  775 

Wood  and  iron  industries  of  Sweden,  399 
Wood,  Sir  H.  Trueman,  disc..  Chicago  international  ex- 
hibition, 45  ; disc.,  methods  and  processes  of  the  ordnance 
survey,  264;  disc.,  sources  and  applications  of  borax,  530 

and  James  Dredge,  report  on  a visit 

made  to  Chicago  in  September,  1891,  887 
Wood,  W.  Martin,  disc.,  hall-marking  of  silver  plate,  171 ; 
letter,  economic  development  of  Siam,  327  ; disc.,  Indian 
village  communities,  418;  disc.,  bimetallism,  471;  disc., 
Periar  irrigation  project,  564;  disc.,  history  and  descrip- 
tion of  the  growing  uses  of  Tussur  silk,  650;  scrutineer, 
675  ; annual  meeting,  686 
Wool  production  in  Asiatic  Turkey,  786 

Wuensch,  E.  A.,  disc.,  photography  in  aniline  colours,  155; 
disc.,  lithography,  199 

Wyles,  F.,  disc.,  electricity  in  relation  to  the  human  body,  323 
Wyon,  Leonard  C.,  dbiiuary,  810 

Z. 

Zululand,  forests  of,  833 
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